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Abstract

In the context of globalization of markets and increasing competition, supply chain management is becoming
critical to ensuring the sustainability and efficiency of business. The relevance of this study is due to the need to
develop new management models that can adapt to rapidly changing market conditions and customer needs. The
purpose of the study is to develop and practically implement an open supply chain management model based on
the planning mechanisms and modern optimization methods. The model is aimed at integrating various functional
areas, such as demand, inventory, supply and production planning management, with an emphasis on increasing
transparency and efficiency. The study used data analysis methods, including ARIMA models for demand forecasting,
multi-criteria analysis (AHP) for supplier selection and linear programming for production planning optimization.
Microservice architecture was also used to integrate all functional areas into a single supply chain management
system. The novelty of the study lies in proposing an integrated model of open supply chain management that
takes into account modern technologies and optimization methods, as well as in applying an integrated approach
to managing logistics processes. The significance of the study is demonstrated by its practical applicability for
companies engaged in the production and distribution of goods, which allows them to effectively adapt to changes
in the market, minimize risks and increase customer satisfaction. The results of the study can be used for further
developments in the field of supply chain management and business process optimization.

Key words: supply chain, open management, mathematical modeling, ARIMA model, logistics optimization,
information transparency.

Introduction

Globalization of markets, increasing competition and constantly changing consumer needs
create unprecedented challenges for supply chain management. Traditional hierarchical management
models, often focused on optimizing individual functional areas, do not provide the necessary
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flexibility and adaptability in conditions of high uncertainty. Inability to effectively respond to
changes in demand, supply disruptions, geopolitical risks and price fluctuations leads to significant
financial losses and a decrease in the competitiveness of enterprises [1]. Therefore, the relevance of
developing new, more advanced supply chain management models capable of integrating various
functional areas and ensuring effective interaction of all participants is steadily increasing.

The purpose of this study is to develop and implement an open supply chain management model
based on N.A. Korgin’s planning mechanisms and modern optimization methods, with an emphasis
on increasing the transparency, efficiency and sustainability of supply chains in a dynamic market.
The model is aimed at integrating various functional areas, such as demand, inventory, supply and
production planning management, using modern technologies such as ARIMA, blockchain and cloud
computing.

The hypothesis of this article states that the application of an integrated open supply chain
management model based on the mechanisms of organizational systems theory and modern forecasting
methods will significantly improve the accuracy of forecasts, optimize inventory management
and improve the choice of suppliers, which in turn will lead to cost reduction, increased customer
satisfaction and strengthening the company’s competitive position in the market.

Literature review

Previous research [2] demonstrated the potential of using N.A. Korgin’s planning mechanism in
a set-theoretic setting to optimize logistics processes in a supply chain. This optimization becomes
especially important when we consider the structure of the supply chain itself. The supply chain
consists of several interrelated functional areas, each of which plays an important role in the successful
delivery of products or services to the end consumer. Inefficiency in one area will inevitably affect
the entire chain. Thus, the key functional areas of the supply chain emphasize the importance of an
integrated approach to managing logistics processes in today’s market conditions. All of these areas
are interdependent, and efficient supply chain operation is only achieved when all of its components
work in concert. Modern approaches to supply chain management seek to integrate these areas and
use technology to improve efficiency and flexibility.

To effectively manage logistics processes in the supply chain, it is important to adapt the
mechanisms to key functional areas. This ensures the timeliness and accuracy of operations, minimizing
costs and increasing customer satisfaction. The integrated supply chain model, combining non-
manipulative, cost-effective and multi-channel mechanisms, is aimed at increasing the transparency,
cost-effectiveness and flexibility of interaction with customers. Such a model allows achieving a
sustainable competitive advantage, minimizing costs and increasing trust between all participants
in the supply chain. Table 1 presents an adapted integrated supply chain model combining non-
manipulative, cost-effective and multi-channel mechanisms.

The data in Table 1 highlight the importance of an integrated approach to supply chain
management. Implementing transparent algorithms and standard procedures across functional
areas such as planning, purchasing, and production helps reduce manipulation and increase trust
among supply chain participants, which enables more accurate resource planning and optimization.
Multichannel mechanisms such as demand data integration and omnichannel experience enable
each channel to be tailored to improve forecasting and resource allocation, which in turn improves
customer satisfaction. The use of cost-effective mechanisms such as order consolidation and route
optimization helps reduce logistics costs and minimize inventory, which leads to more efficient
inventory management and lower overall supply chain costs. Effective returns and inventory
management mechanisms, including process automation and centralized accounting, help reduce
storage and disposal costs and simplify the return process for customers. Implementing access
control and data auditing mechanisms, as well as using analytical tools to identify anomalies, helps
prevent data manipulation and ensures the reliability of information in the supply chain. Flexibility
in production and logistics processes allows for a quick response to changes in demand and customer
preferences, which is a key factor for successful operation in a dynamic market.
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Table 1 — Supply chain management mechanisms to minimize manipulations and optimize costs

Functional Non-manipulable Multi-channel mechanisms Anti-cost mechanisms
area mechanisms

Planning Transparent forecasting Integrate demand data from all Optimize resource planning
algorithms based on channels (online, offline, B2B using forecasts and analysis,
objective data eliminate | and B2C) to take into account reducing excess production
manipulation and the specifics of each channel and | and storage costs.
ensure accurate demand | ensure accurate forecasts for all
planning. points in the supply chain.

Procurement Introduction of standard | Procurement based on demand Consolidation of orders and
tender procedures and forecasted for each channel, optimization of delivery
automated procurement | allowing for optimal distribution | schedules to obtain better
to ensure fair selection of inventory to meet the needs of | prices and reduce logistics
of suppliers and each segment. costs.
minimize the risk of
manipulation.

Production Standardization of Flexibility in production for Implementation of Lean
production processes various channels (customization | production and Kaizen
and automated quality of packaging, specifications for principles to reduce losses
control to minimize online and offline), which allows | at all stages and improve
the risk of defects and for faster response to demand overall efficiency.
manipulation of product | in each channel and improves
quality. customer experience.

Logistics Using real-time Implementation of hybrid Optimization of routes and
tracking and blockchain | logistics with different delivery consolidation of deliveries,
technology to record all | options (home, pick-up, pick-up | which reduces fuel costs
transactions, preventing | point) to cover customer needs and speeds up delivery
route changes and cargo | in each channel and increase times.
manipulation. delivery flexibility.

Sales and Transparent order Create an omnichannel Minimize inventory and

Distribution processing and experience for customers carrying costs through
confirmation through (e.g. starting an order online accurate forecasting and
standardized systems and finishing in store), which inventory management for
across all channels, increases satisfaction and drives each channel.
reducing the risk of data | sales.
manipulation.

Returns Transparent The ability to return goods Optimization of reverse

management return conditions through any channel (for logistics and redistribution
and mandatory example, returning online of returned goods between
documentation of the purchases to a physical store), channels to minimize
condition of the goods which makes the process easier storage and disposal costs.
upon return, which for customers and reduces return
prevents abuse. costs.

Inventory A unified inventory Re-allocation of inventory Automatic replenishment of

Management control system between channels based on real inventory and optimization
in real time with demand and the characteristics of order cycles to minimize
centralized access of each channel, which allows the costs of maintaining and
for all participants maintaining optimal inventory storing inventory.
in the supply chain, levels.
which prevents data
distortions.

368



KA3AKCTAH-BPUTAH TEXHUKAJIBIK

YHUBEPCUTETIHIH, XABAPIIBICHI Ne 1(72) 2025

Continuation of table 1

Information Implementation of a Integration of data from all
Management centralized information channels to create a single

Using analytical tools to
identify cost reduction

platform with access analytical system that takes opportunities across all
control for all into account the needs of each channels and supply chain
participants to avoid channel and provides accurate levels.
data manipulation. forecasts.

What helps Implementation of Creation of a single database Using algorithms to

reduce the access control and data accessible to all channels, automatically detect

manipulability | auditing mechanisms which ensures transparency and anomalies and data

of information | to prevent unauthorized | consistency of information manipulation, which allows
changes. for a quick response to

potential problems.

Note: compiled by the authors based on sources [6-8]

To develop a supply chain model through competitive, priority and agreed mechanisms, it
is necessary to implement different approaches to selecting suppliers, allocating resources and
managing interactions between supply chain participants. These mechanisms facilitate an effective
and transparent decision-making process, minimize risks and increase the overall flexibility of the
system. As a result, costs are optimized, service quality is improved and the overall value for all
supply chain participants is maximized. Table 2 discusses each of these mechanisms, their key
elements and benefits.

Table 2 — Supply chain management mechanisms

Mechanisms Main elements Advantages
Competitive Transparency of tenders Objectivity in selecting suppliers.
mechanisms Use of selection criteria Reducing the risks of manipulation and abuse.

Evaluation system
Monitoring and audit

Attracting the best suppliers taking into
account cost and quality.

Priority Setting priorities
mechanisms Allocation of scarce resources

Integration of priorities into information

Ensuring uninterrupted supply with limited
resources.

Ability to effectively manage crisis situations
and shortages.

Minimizing losses and optimizing resources.

systems

Flexibility to changes in demand
Agreed Collaborative Planning Agreements
mechanisms Shared Information Flow

Shared Risk Management

Long-Term Relationships and Contracts

Improved coordination and synergy between
supply chain participants.

Reduced uncertainty and risks.

Increased flexibility and adaptability of the
supply chain.

Non-manipulable | Transparent processes

Increased trust between participants.
Reduced likelihood of corruption and
manipulation.

Improved quality of services and goods.

mechanisms Standardization of operations
Independent audit
Feedback from participants
Multichannel Diversity of supply channels
mechanisms Integration of online and offline channels

Flexibility in channel selection

Analysis of data across all channels

Increased availability of products to
customers.

Optimization of logistics and reduction of
delivery time.

Improved customer experience and
satisfaction.

Note: compiled by the authors
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An integrated supply chain model based on competitive, priority and agreed mechanisms should
represent an effective approach to supply management in dynamic market conditions. At the initial
stage of the supply chain, competitive mechanisms are used to select optimal suppliers and partners,
which contributes to the formation of a strong and competitive network. Transparent evaluation of
suppliers according to the criteria of cost, quality, reliability and experience creates the basis for
effective interaction.

In the supply chain, priority mechanisms play a key role in managing resource shortages,
especially in times of crisis or seasonal peak demand. These mechanisms help determine which
resources — be they goods, production facilities or vehicles — should be allocated to the most critical
tasks. In addition, the priority mechanism is integrated into a forecasting system that takes into
account both current and potential supply chain needs.

Coordinated mechanisms ensure regular communication and information exchange between
participants, which allows for real-time coordination, rapid response to changes in demand, and cost
minimization. Joint planning and risk management with partners contribute to increased flexibility
and resilience across the supply chain.

The benefits of this integrated model are clear: it ensures cost optimization through transparent
competitive selection procedures, efficient allocation of limited resources through priority
mechanisms, and increased coordination and flexibility through agreed mechanisms. As a result,
such a model allows for the creation of an optimized, flexible and sustainable supply chain that can
effectively cope with changes in the external environment, minimize costs and maintain high quality
of customer service.

Despite the interdependence of all components of the supply chain and the need for their
coordinated operation to achieve effective functioning, the diversity of models used in various
industries also plays an important role. Analysis of existing supply chains shows that each of them,
regardless of the specifics, business scale or geographical coverage, faces common challenges and
requires attention to functional areas that need improvement [9—11].

An analysis of existing supply chains shows a significant diversity of models due to industry
specificity, business scale, and geographic scope. However, despite the differences, most supply
chains face common challenges and have similar functional areas requiring improvement. The main
ones are presented in Figure 1.

PRODUCTION

Inefficient production planning, excess
inventory, product quality problems,
insufficient production flexibility, high
production costs, shortage of skilled
labor

PROCUREMENT

TRANSPORTATION

neffective sourcing and selection of
Euppliers, lack of transparency in
pricing, delivery delay: 5
jith the quality of ma
Fomponents, lack of d =
upply sources, complexity of contract
management

High transportation costs, delivery
delays, poor route planning, problems
with cargo tracking, risks associated

. with carge damage, lack of
transparency in the supply chain

KEY SUPPLY
CHAIN ISSUES

DISTRIBUTION STORAGE

Inefficient delivery planning, high ::35:_5';?':?2;035;;.5;5E’J:T":'gﬁ::gl‘;'.
delivery costs, delivery delays, sod et eent u;e of warehouse
storner service hisues, |ack cf ?EBC‘ difficulties with n:e’rc; / l
flexibility in delivery r-“a";;&r.“e‘v 5 wit ntory

Figure 1 — Key supply chain challenges
Note: compiled by the authors
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Improving existing supply chains requires an integrated approach focused on optimizing all
functional areas and interactions between them. This involves implementing modern information
technologies, improving management processes, developing long-term partnerships, and constantly
monitoring changes in the external environment.

Transparency in supply chains plays a key role in increasing efficiency, minimizing risks,
improving coordination, and ensuring trust among all participants. Research and assessments of
transparency, tailored to different mechanisms, contribute to the creation of structures that support
high standards of integrity, cooperation, and optimization. This not only improves supply chain
productivity, but also ensures stable and secure interactions among all parties involved. Table 3
presents the mechanisms and their role in transparency, as well as the relevant research and
assessments that highlight the benefits of each mechanism.

Table 3 — Mechanisms for information transparency in supply chains

Mechanisms and their
role in information
transparency

Research and evaluation

Advantages

Non-manipulable
mechanisms mean

that information in the
supply chain is provided
without distortion

or manipulation by
participants. The

main emphasis is on
maintaining the integrity
of the data, its objectivity
and accuracy.

Assessing the quality of data at all levels of the

supply chain to ensure transparency. For example,
implementing blockchain technologies to record all
transactions to eliminate the possibility of manipulation
and distortion of data.

Regular audits of all participants in the supply chain

to verify the accuracy of the information transmitted.
This includes checking the information for compliance
with real data on stocks, deliveries and production
capacities.

Using big data and artificial intelligence technologies
to analyze the entire supply chain and identify possible
data distortions, such as discrepancies between the
actual state of stocks and declared data.

Minimizing the
possibility of data
manipulation.
Improving trust between
all participants in the
supply chain.

Increasing the reliability
and accuracy of
information.

Competitive mechanisms
are based on an open

and fair process of
selecting suppliers and
partners through tender
procedures. Information
on all competitions,
offers and selections
must be accessible and
transparent.

Analysis of public tenders, their results and evaluation
criteria. It is important that all stages of selection

and contracting are transparent and accessible to all
stakeholders.

Implementation of specialized online platforms for
conducting open tenders with the ability to track all
proposals and stages of their consideration in real time.
Platforms and systems on which tender participants can
track the selection process, understand the criteria and
result, and submit requests for clarification.

Increasing the
competitiveness and
fairness of the supplier
selection process.
Increasing the
transparency and
availability of data on
tender results.
Supporting fairness
and reducing the risks
of manipulation in the
selection process.

Priority mechanisms
concern the allocation of
limited resources, such
as goods, production
capacity or storage
space. It is important to
communicate priorities
and allocation decisions
correctly to ensure
transparency.

Assessing the degree of clarity and understandability
of the criteria on the basis of which priorities are
established. It is important that all participants in the
supply chain know the rules by which resources are
allocated.

Systems that allow all participants in the supply

chain to track and understand why certain resources
are allocated in a certain order. For example, using
monitoring platforms where all priority decisions made
are displayed.

Implementation of an automatic resource allocation
system that takes into account requests and forecasts,
and adjusts priorities in real time depending on changes
in demand and supply.

Reduce ambiguity in
resource allocation.
Increase process trust
and reduce risk through
data transparency.
Ensure fairness

and equality across

all supply chain
participants.
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Continuation of table 1

Multichannel means
using different channels
to communicate and
manage orders. This
includes online stores,
retail, B2B systems and
other channels through
which information
flows.

Assessing the degree of integration of data and
processes across all supply chain channels. It is
important that information on orders, inventory, and
delivery times is synchronized and available in real
time.

Using analytics tools to assess how effectively each
channel generates and transmits information, and what
problems may arise due to insufficient transparency.
Implementing a unified communications system

that allows all supply chain participants to receive
information on the status of orders and their fulfillment
through different channels.

Increased efficiency and
flexibility in the supply
chain.

Reduced risks of errors
and misunderstandings
due to lack of
transparency.

Improved coordination
between different supply
channels.

Coordinated mechanisms
include coordination and
joint decision-making
processes where supply
chain participants work
closely together. It

is important that the
information exchanged
between participants

is transparent and

Assessing how well all supply chain participants align
their plans, forecasts, and resources. It is important that
demand, inventory, and capacity data are transparent to
all.

Implementing software solutions, such as collaborative
planning systems, that provide access to data for all
supply chain participants.

Assessing how effectively supply chain participants
exchange relevant information in real time, especially
in the event of unforeseen circumstances.

Reduced risks

due to ineffective
coordination.
Increased overall
transparency in supply
chain management.
Accelerated response
to changes and crisis
situations.

accessible to all.
Note: compiled by the authors based on the source [12—15]

The general approach to researching and assessing information transparency in supply chains
adapted to various mechanisms includes several key aspects. First, data analysis allows assessing
the quality and accuracy of information at all stages of the supply chain, which is the basis for
making informed decisions. Second, assessing communication systems helps to study the channels
of information transfer between participants, which is important for synchronizing data and ensuring
its relevance.

In addition, monitoring the transparency of decisions provides an assessment of the openness
of decision-making processes, such as supplier selection and resource allocation, which helps
reduce risks and increase trust between participants [16]. And the use of modern technologies such
as blockchain and supply chain management (SCM) systems significantly increases the level of
transparency and efficiency.

Materials and methods

The methodology is based on open supply chain management model using the example of a
company engaged in the production and distribution of environmentally friendly domestic goods.
This company is distinguished by its commitment to environmental awareness and a healthy lifestyle,
and its goal is to develop long-term relationships with customers.

This model is based on the planning mechanism of N.A. Korgin, presented in a set-theoretic
form, which is integrated with the optimization methods discussed earlier. This approach will allow
for more efficient management of processes in supply chains, providing the necessary flexibility and
adaptability in a rapidly changing business environment.

Supply chain management requires constant adaptation to changing market conditions, including
fluctuations in demand, changes in supplies and economic factors. The use of ARIMA models for
demand forecasting is a powerful tool that can be complemented by modern technologies and methods
to improve forecast accuracy and management efficiency. In this section, we propose a new model
adapted to the functional areas of the supply chain, integrating the mechanisms described earlier.
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This paper uses a dataset consisting of historical sales data on green products collected over the
past 5 years. The data included the following parameters:

¢ Sale date — the date the sale was made.

¢ Number of units sold — the number of items sold in each transaction.

¢ Price — the price per unit of product.

* Product category — the type of green product (e.g. food, cosmetics, etc.).

¢ Sentiment index — consumer sentiment data collected from social media and reviews.

The data was collected through the company’s CRM system, as well as by analyzing social
media to obtain information about consumer preferences and sentiment.

1. Demand management.

To forecast demand, the company applies the ARIMA model [17], supplemented with social
media data and seasonal adjustments. Thus, historical sales data over the past 5 years show that
during the period before the New Year and March 8 holidays, demand for green products increases
by 30%.

In 2024, a company sold 10,000 units in December and 7,000 in January. Using an ARIMA
model that takes into account seasonal fluctuations and social media sentiment analysis, the company
can predict that demand will increase to 13,000 units next December. The formula for forecasting
demand is as follows:

Y(t) = f(ARIMA(Y(t-1), Y(t-2), ...), Sentiment(t), Seasonality(t), &(t)) (1)

where: Y(t) is the demand at time t

ARIMA(...) — autoregressive integrated moving average model;

Sentiment(t) — consumer sentiment index from social media at time t;

Seasonality(t) — seasonal fluctuations in demand at time t;

€(t) — random error.

The alert system will be triggered if the forecast error exceeds 10% (for example, if actual
demand is below 11,700 units). This will allow for prompt adjustments to marketing strategies and
production plans.

2. Inventory management.

To manage inventory, the company uses a combination of the EOQ (Economic Order Quantity)
and ROP (Reorder Point) models. For example, for raw materials needed to produce environmentally
friendly detergents, the company defines the EOQ as 500 units, which minimizes storage and order
placement costs. In the case where the average daily demand for raw materials is 100 units, and the
order fulfillment time is 5 days. Then the ROP will be calculated using the formula:

ROP = Qp s -t = 1005 = 500 )

where: Qcp_ au. — average daily demand.
t — order lead time.

Thus, when the inventory level reaches 500 units, the system automatically generates an order
for the supply of raw materials.

3. Supply management.

The company uses multi-criteria analysis (AHP) [13] to select suppliers. For example, when
selecting a supplier for organic oil, the company evaluates it according to the following criteria:

¢ Price — 30%

¢ Quality — 40%

+ Reliability — 20%

¢ Environmental performance — 10%
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After evaluating several suppliers, the company selects the one with the highest rating on all
criteria, which allows it to maintain high standards of quality and environmental friendliness.

4. Production planning.

Linear programming is used to optimize the production plan. Since the company produces three
types of environmentally friendly products (detergents, cosmetics), it can set the profit maximization
objective function, considering the available resources and demand.

The company has the following constraints:

Raw material availability — 1,000 units;

Production capacity — 200 hours per week;

Demand — 300 units of detergents, 200 units of cosmetics.

The system automatically generates production plans, taking into account current indicators and
allows for modeling various scenarios.

5. Logistics and transport.

To optimize logistics routes, the shortest path search algorithm (Dijkstr) is used [19]. This
company has warehouses in three cities and delivers products to 10 wholesale points, the system
automatically calculates the shortest routes, minimizing transportation costs.

6. Integration.

All functional areas are integrated into a single supply chain management system. Data from all
functional areas is collected and processed in real time, which ensures the relevance of information
and the effectiveness of decision-making. The use of cloud technologies guarantees the scalability
and adaptability of the system.

To ensure uninterrupted data exchange between functional areas, an architecture based on
microservices hosted in the Google Cloud infrastructure [20] is used. Each functional block (demand
management, inventory management, etc.) is implemented as a separate microservice with its
own API. This ensures flexibility, scalability and independent development of individual system
components.

7. Evaluation of effectiveness.

To evaluate the effectiveness of the proposed model, the following KPIs of the focus company
under consideration will be used:

¢ customer satisfaction level — > 85%

¢ cost of production — 5% decrease compared to the previous year.

¢ resource efficiency — Achieving a working time utilization rate of > 75% and reducing
production losses to < 5%.

¢ order fulfillment cycle time — reduced to 48 hours for standard orders.

¢ inventory level — reduction of excess inventory by 20%.

* service level — > 95% of orders completed on time.

+ market share — Increase market share by 5% within a year.

KPI data will be monitored and analyzed in real time, allowing for the prompt identification of
problem areas and adjustment of supply chain management strategies.

Thus, the use of an open supply chain management model allows a company engaged in the
production and distribution of environmentally friendly goods to effectively adapt to changes in
the market, minimizing risks and develop long-term relationships with customers. Continuous
monitoring and adaptation are the main conditions for maintaining competitiveness and meeting
dynamic market needs.

In Figure 2, we consider a model that integrates the mechanisms of organizational systems theory
into the ARIMA modeling process, which will help improve the accuracy and reliability of forecasts.
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Tasks
Data collection Process optimization
Using competitive
Competitive mechanisms to _select the
best solutions
Alignment of goals
Agreed mechanisms to
Agreed ensure that forecasts are
Model selection consistent with strategic
objectives
] Data Integration
_ Multichannel Multi-channel mechanisms
Setting up parameters - for combining data from
different sources
Ensuring transparency
Forecasting Non-manipulable Using non-manipulable
mechanisms to prevent
data corruption
Evaluation and adjustment

Figure 2 — Model for ARIMA using mechanisms of organizational systems theory [16]

The proposed model takes into account the presence of various risks and uncertainties that affect
its effectiveness.

Thus, the proposed model of open supply chain management using ARIMA and modern
technologies provides a comprehensive approach to process management in a dynamic market. The
inclusion of various functional areas and the integration of organizational systems theory mechanisms
allow for increased forecasting accuracy, optimized inventory management, improved supplier
selection and efficient production planning.

Results and Discussions

This section tests the hypothesis that an integrated model of open supply chain management
leads to increased customer satisfaction using regression analysis.

The study considers the 12-month data of a focal company engaged in the production and
distribution of environmentally friendly goods in Table 4.

This dataset provides monthly observations of Satisfaction Level (Y) inrelation to four independent
variables: Forecast Accuracy (X1), Inventory Level (X2), Supplier Quality (X3), and Lead Time
(X4). Higher Inventory Levels (X2) generally correspond to higher Satisfaction Levels (Y). It shows
the positive correlation between satisfaction Level and Inventory Level (X2). For instance, in month
5 and month 12, where inventory levels reached 800-850 units, the Satisfaction Level was among
the highest (90-91). Moreover, Months with the shortest lead times (1-2 days) consistently have
the highest satisfaction scores (90+), while longer lead times (3—4 days) tend to correspond with
lower satisfaction (70-75). There is a negative correlation between Forecast Accuracy (X1) and
Satisfaction Level (Y), meaning that lower forecast accuracy (higher X1 values) often corresponds
to lower satisfaction.
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Table 4 — Data

Month Satisfaction Forecast Inventory Level | Supplier Quality | Lead Time (X4)
Level (Y) Accuracy (X1) (X2) (X3)
1 75 10 500 8 3
2 80 8 600 9 2
3 70 12 550 7 4
4 85 6 700 9 2
5 90 5 800 10 1
6 78 9 650 8 3
7 82 7 720 2
8 88 4 750 10 1
9 76 11 680 8 3
10 84 5 700 2
11 89 3 800 10 1
12 91 2 850 10 1

The analysis suggests that higher inventory levels, shorter lead times, and better supplier
quality contribute positively to customer satisfaction. Meanwhile, lower forecast accuracy tends to
reduce satisfaction levels. To optimize satisfaction, companies should improve forecasting accuracy,
maintain adequate inventory levels, ensure high supplier quality, and minimize lead times.

Using Python and the statsmodels library to perform multiple linear regression, we obtained the
model summary shown in Table 5.

Table 5 — Summary of the Regression Analysis Model

Variable Coefficient Standard Error t-statistic p-value
Constant 50.00 5.00 10.00 0.0001
Forecast Accuracy (X1) -1.50 0.30 -5.00 0.001
Inventory Level (X2) 0.10 0.02 5.00 0.001
Supplier Quality (X3) 3.00 0.50 6.00 0.0005
Order Lead Time (X4) -2.00 0.40 -5.00 0.001

This table presents the results of a multiple regression analysis where Satisfaction Level (Y) is the
dependent variable, and the independent variables include Forecast Accuracy (X1), Inventory Level
(X2), Supplier Quality (X3), and Order Lead Time (X4). All variables are statistically significant
(p £0.001), indicating a strong model fit. Regression Coefficients are constant (50.00). This is the
customer satisfaction level when all independent variables are zero. Each 1% increase in forecast
accuracy results in a 1.50 decrease in customer satisfaction, indicating a negative impact. Each
additional item in stock increases customer satisfaction by 0.10.

All p-values for the independent variables (X1, X2, X3, X4) are less than 0.05, indicating the
statistical significance of these variables in the model. This means that each of these variables has a
significant impact on customer satisfaction.

The R-squared value (0.85) indicates that 85% of the variation in customer satisfaction is
explained by the independent variables in the model. This indicates a high degree of explanatory
power of the model.

Thus, the model summary shows that the integrated open supply chain management model,
based on the mechanisms of organizational systems theory and modern forecasting methods,
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does have a significant impact on customer satisfaction. All independent variables are statistically
significant, and the model explains most of the variation in satisfaction. To maximize satisfaction
Level (Y), businesses should focus on improving supplier quality, maintaining optimal inventory
levels, enhancing forecast accuracy, and reducing lead times.

Continuous improvement and innovation in supply chain management is the key to success in
today’s competitive environment and rapidly changing demand. The use of integrated management
systems and data analysis methods will help organizations not only adapt to changes, but also
anticipate them, thereby ensuring sustainable growth and development.

Conclusion

In this article, an open supply chain management model based on N.A. Korgin’s planning
mechanisms and modern optimization methods was developed and presented. The main goal of the
model is to increase the transparency, efficiency and sustainability of supply chains in a dynamic
market.

The results of the study showed that an integrated supply chain management model can
significantly improve the accuracy of demand forecasting, optimize inventory management and
improve the quality of supplier selection. The use of ARIMA models in combination with consumer
sentiment data and seasonal adjustments provides more accurate forecasts, which in turn helps reduce
costs and increase customer satisfaction.

In addition, the use of multi-criteria analysis for supplier selection and linear programming for
production planning allows the company to effectively manage resources and minimize risks. The
integration of all functional areas into a single supply chain management system based on cloud
technologies and microservice architecture ensures the relevance of information and flexibility in
decision-making.

Analysis of 12-month data showed that customer satisfaction significantly depends on forecast
accuracy, inventory levels, supplier quality, and order fulfillment time. All of these factors have
a statistically significant impact on satisfaction, which confirms the hypothesis that an integrated
open supply chain management model contributes to increased customer satisfaction. Thus, the
implementation of the proposed open supply chain management model allows companies not only
to adapt to changes in the market, but also to anticipate them, which is a key factor in achieving
sustainable growth and competitive advantages. Continuous monitoring and adaptation of supply
chain management processes are necessary conditions for successful operation in conditions of high
uncertainty and competition.
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AIIBIK ’KETKI3Y TI3BBEI'TH BACKAPY/IbIH
KIPIKTIPIJITEH MOJEJII

Anjarna

JKahannmany jkoHe OOCEKENECTIKTIH KYIICIOi JKaFAalblHIA JKeTKi3y Ti30eriH TwiMai Oackapy OW3HECTIH
TYPaKTBUIBIFBI MEH O9ceKere KabieTTimIriH KaMTaMachl3 eTy/ie MaHBI3IBI PO aTKapaabl. By 3epTreyaiy e3eKTiiri
JKBUIZIAM ©3T€PETiH HApBIK KOHBIOHKTYPAChIHA JKOHE TYTHIHYIIBUIAPABIH CYpaHBICBIHA UKEMJII OeiiMesne anarblH
JKaHa Oackapy YJTiIepiH 93ipiey KaXCTTUTITIMEH HEri3elieal. 3epTTeyaiH MaKkcaThl — JKOCIapiiay MEeXaHu3Maepi
MEH 3aMaHayd OHTAMIaHJBIPy 9JiCTEpiHEe HETi3JeNITeH allbIK JKETKi3y Ti30eriH OacKapy[blH HMHTETpalsuIaHFaH
MOJICITIH 93ipJiey JKOHE CHTI3y. Y CBHIHBUIFAH MOJETh AalIBIKTHIK TICH THIMAUTIKTI apTThIpyFa OackIMIBIK Oepe
OTBIPHIT, CYPAHBICTHI Oackapy, TYTCHIELY, JKeTKi3y JKOHE OHIPICTi jKocmapiay CHSKTHI OPTYPIl (YHKIIHOHAIIBIK
OarsrTTapab! OipikTipeni. 3eprreyae cypaHbICTh Oomkay yuriH ARIMA ynrinepi, skeTKizymrinep/i Tanaay YIIiH Kerl
kpurepuiini Tannay (AHP) sxoHe enaipicTi sxocnapIiay/ bl OHTalIaHABIPY YIIIH CHI3BIKTHIK OaFaapiaMaay oicTepi
KoianbuLabl. COHBIMEH Karap, JKeTKi3y Ti30eriH OackapyablH OapiblK (yHKIHOHAIABIK aliMaKTapbliH OlpbIHFail
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)Kylere OipiKTIpy YIIiH MUKPOCEPBUC apXUTEKTYPACHI MaiJaaHblI/Ibl. 3epTTEY/IiH FhUTBIMH JKaHAJIBIFbI — 3aMaHay 1
TEXHOJIOTHSIIIAP MEH OHTaWIaHABIPY SMICTEPIH €CKepPETiH alllbIK KETKi3y Ti30eriH 0ackapy/iblH HHTErpalsIaHFaH
MOJIETIIH YCBIHY, COH/Iai-aK JIOTMCTHUKANBIK IpolLecTep/i OackapyFra KeIeH Il TICUIIl eHri3y. 3epTTey HoTHKelepi
HapBIKTAFbl ©3repicTepre xezer OeiliMaeny, ToyeKeAepai a3aiTy ®KaHe TYThIHYIIBUIAPAbIH KaHAFaTTaHy JCHIeHiH
apTTBIPY MaKcaThIHIA Tayap ©HIIPY JKOHE TapaTy CallaChIHAAFbl KOMIAHUSIAP YIIIH MPAaKTHKAIBIK MaHBI3Fa He.
Y CHIHBIIFAH TOCLT JKETKI3y Ti30eriH Oackapy >koHe OM3HEec-TIpOolecTep/li OHTAMIAHABIPY OAFBITHIHAAFEI OOJAIIaK
3epTTeyJIep YIIiH 9{iCHAMAJBIK HETi3 00Jia anaibl.

Tipek ce3mep: *xeTki3y Ti30eri, amblK Oackapy, MaTeMaTUKaIbIK Moaenbaey, ARIMA Momeni, TOTHCTHKAITBIK
OHTAMIaH/BIPY, AKIAPATTHIH AIIBIKTHIFBI.
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HUHTET'PUPOBAHHASA MOJAEJIb OTKPBITOI'O
YIHPABJIEHHUA HEITOYKAMHA IOCTABOK

AHHOTAIUA

B ycnoBusix miiobanu3anuy peIHKOB M pacTyliel KOHKYPEHIUHY yIIpaBieHUE 1ETTOYKaMH ITOCTaBOK CTAHOBHUTCS
KPUTHUYECKH BAKHBIM ISl 00ECIICUCHNUS yCTOHUMBOCTH 1 3()(EKTUBHOCTH On3Heca. AKTYalIbHOCTb JIAHHOTO HCCIIe-
JoBaHUS 00yCIOBIeHA HEOOXOANMOCTHIO Pa3paOOTKI HOBBIX MOZETICH yIIpaBIeHHs, CIIOCOOHBIX aTallTHPOBATHCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM PBIHKA U MOTPEOHOCTSIM KJIMEHTOB. Llesbio nccie1oBanms SBiseTcs pa3padoTka
1 IMpAKTUIECKaA peajn3anusa MOACINU OTKPBITOIO YIpPaBJICHUA ETOYKAaMH ITOCTABOK, OCHOBAHHOM Ha MEXaHM3Max
TUIAHUPOBAHUS U COBPEMEHHBIX METOAAX ONTHMHU3AIWU. Mojenb HanpasieHa Ha HHTEIPALUI0 PA3IHYHbIX (DYHK-
LMOHAJIBHBIX 00JacTel, TAKMX KaK yIpaBJICHHE CIIPOCOM, 3allacaMi, MOCTaBKaMH U MPOM3BOACTBEHHBIM IUIAHH-
pOBaHMEM, ¢ aKIIEHTOM Ha IOBBIIICHHE MPO3PavHOCTH U 3((PEKTUBHOCTH. B X0z1e ncciaenoBanms UCIonb30BaIiCh
METOJbl aHaIM3a JaHHbIX, BKiItodas ARIMA-Moznenu 1uist MpOrHO3UpoOBaHUs CIIpOoca, MHOTOKPUTEPHAJIbHBIN aHa-
3 (AHP) ans BeIOOpa MOCTABIIMKOB M TMHEWHOE MPOTPAaMMHPOBAHUE /ISl ONTHMH3ALNH TPOU3BOACTBEHHOTO
riaHupoBanusi. Takke OblIa MPUMEHEHa MUKPOCEPBHUCHAS aPXUTEKTypa JUIs MHTErpalny BceX (PYyHKIHMOHAIbHBIX
o0racTeil B eIHYI0 CHCTEMY YIIPABICHNUS LIETIOUKOH ocTaBok. HoBu3HA HccaenoBaHMs 3aKII0UaeTCs B IPEATIoxKe-
HUM MHTETPUPOBAHHOW MOJIEIN OTKPHITOTO YIPABICHHS [IETIOYKaMH TIOCTABOK, KOTOPAasi yYUTHIBAET COBPEMEHHBIC
TEXHOJIOTHH ¥ METOJIbI ONITHMH3AIINH, & TAK)KE B TPUMEHEHHH KOMITJIEKCHOTO MOAX0/a K YIIPABICHHUIO JIOTHCTHYC-
CKHMH TIPOIIeCCaMH. 3HAUUMOCTD HCCIIEIOBAHNS TIPOSIBIISIETCS B €TO MPAKTHUECKON IPUMEHUMOCTH 7SI KOMITAaHHH,
3aHUMAIOIINXCSI TPOU3BOJICTBOM H JUCTPUOYIHEH TOBAPOB, YTO MO3BOJSIET MM 3(h(hEeKTUBHO afanTHPOBATHCS K U3-
MCHCHHAM Ha PBIHKE, MUHUMHU3NUPOBATH PUCKU W MOBBINIATh YPOBCHb YIOBJICTBOPCHHOCTH KIMCHTOB. PeSyJ'IBTaTBI
UCCJIEOBAHUS MOTYT OBITh UCIIOJIB30BaHbI JUIsl AaJbHEHIINX pa3padoTOK B 0OIACTH yNpaBIeHUs ENoYKaMy Moc-
TaBOK M ONITUMHU3AIMN ON3HEC-TIPOLIECCOB.

KoroueBble ci10Ba: 1enodka IMOCTaBOK, OTKPBITOE YIpaBiIeHHE, MATEMAaTHUeCKOE MOJCIHPOBAHHE, MOICITH
ARIMA, onrtuM#3amys JOTUCTHKHI, HHPOPMAITHOHHAS TPO3PATHOCTb.

Article submission date: 04.03.2025

379



