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ABSTRACT 
Finding the relationship between the components of the financing chain and improving the performance of the 

production cycle requires identifying the gaps and gaps between these two important categories. In the current 

research, it was tried to first take the basic steps to identify these gaps, then formulate them to optimize the 

financing chain to improve production. After building and solving the model, it was implemented through 

mathematical algorithms and relevant software, and then a multi-objective problem was designed to analyze the 

results and compare each of the components. Using them, the output of the algorithm was analyzed as a result. 

Finally, to check the validity of the findings, an interview was conducted with the managers and experts of the 

production units and the results were applied in making decisions to provide mathematical and computational 

planning. The qualitative part of the research was also conducted using the opinions of managers of 

manufacturing companies and experts and professors in production and financial management. The statistical 

population in the quantitative part of the research is all the machinery and equipment industry companies 

accepted in the Tehran Stock Exchange, out of 20 companies, 17 active companies were considered. The results 

showed that the development of supply chain financial resources brings a new incentive for companies and 

society. In general, this research studies a model of the relationship between the financing chain and the 

production cycle and finally shows what factors can improve and promote the production cycle and can affect the 

performance of companies. Among the most important indicators counted in this process are liquidity indicators, 

inflation rate and current assets. 

Keywords: Optimization, Financing chain, Improvement of the production performance cycle, Artificial 

neural network. 
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1. Introduction 
The supply chain is a network of facilities and 

operations that are responsible for the processing and 

development of the product, procurement of materials 

from suppliers until the product reaches the final 

customer. (Latifiee & Shafiee, 2023). 

The importance of paying attention to the 

intellectual paradigm of "sustainable development" 

and, on the other hand, the significant impact of supply 

chain management on the economic performance at 

both micro and macro levels have led to the emergence 

of a new concept called "sustainable supply chain" by 

incorporating the concept of the supply chain into the 

paradigm of sustainable development. With the 

increasing importance of sustainability, SCM 

researchers are integrating sustainability into SCM to 

boost the development of the field of SSCM (Dubey et 

al., 2017;Bui et al., 2021; Tsai et al., 2021). Supply 

chain management refers to SCM focusing on the 

simultaneous achievement of social, environmental, 

and economic contributions for long-term sustainable 

growth (Seuring and Müller, 2008). There is still a 

scarcity of models that effectively and efficiently 

operationalize the principles of sustainable 

development while maintaining integration (in the 

economic, environmental, and social dimensions) at 

the operational level of the supply chain (Arani & 

Torabi, 2018).  

A sustainable supply chain is one that uses 

environmentally and socially sustainable practices at 

every stage to protect the people and environments 

across the whole chain. (Dai et al., 2021).   

Financial factors directly impact various 

components of the supply chain, such as procurement, 

production, and distribution. Without proper financial 

flow, timely procurement, production, and distribution 

are not possible. Additionally, only with proper 

financial planning, the possibility of developing 

equipment, products, and market sales exists. 

Ultimately, the financial performance of the supply 

chain determines its success in increasing shareholder 

profits.(Mohammadi et al., 2017). 

The risk factors in this study are divided into 

external risks and internal risks. In general, this study 

creates a model of the supply chain that examines the 

management and control of risks and obstacles, as well 

as the effects of financial supply decisions, and 

explores the relationship between financial supply 

chain management. Ultimately, it demonstrates the 

factors that can improve and enhance the production 

cycle and influence company performance. The 

incoming problems can be addressed as follows: 

Today, importers who have become manufacturers at 

the regional level require support and assistance, and 

the role of the government in this process is facilitation 

and serious support. The efforts of the free trade zone 

organization involve addressing the challenges faced 

by production units through coordination with 

provincial and national organizations and institutions. 

One of the biggest challenges in the production cycle 

in these organizations is the supply of raw materials. 

Imported raw materials, due to sanctions, the laws of 

the Islamic Republic, and currency fluctuations, have 

made it difficult for producers. Due to limitations in 

the training data, the translation may not capture the 

full context or specific terminology accurately. At the 

domestic level, business owners also either stockpile 

goods to sell at higher prices in the following months 

or lack the purchasing power for these materials due to 

price increases. Therefore, most raw materials lack the 

necessary quality. Furthermore, considering that a 

computational model has not been designed so far in a 

simulation format that can be practically applied and 

presented in organizations, this indicates a gap in the 

utilization of financial supply chain components and 

risks for optimizing and improving the performance of 

the production cycle. For these reasons, this research 

can be considered novel and innovative. Research 

investigations among the existing studies in this field 

have led to the conclusion that the current research 

suffers from a fundamental weakness in the design and 

presentation of a mathematical model, particularly 

regarding constraints and risks in the financial supply 

chain. This research strives to develop an effective 

model rooted in the organization's internal perspective 

and exploration of the internal phenomenon of 

financial supply chain management. Additionally, the 

utilization of the Hopfield neural network model is 

considered a significant innovation in this research. 

The overall goal of this model is to provide a machine 

or computer with a series of information in a way that 

it can comprehend and use it towards human 

objectives. In general, the objectives of this research 

can be stated as follows: 

a) Identifying and determining the dimensions, 

components, and indicators of the financial 

supply chain. 
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b) Understanding the risks, obstacles, and 

constraints of the financial supply chain among 

the identified dimensions and components. 

c) Awareness of the role and impact of each 

factor in the production cycle. 

d) Providing an appropriate simulation method 

using a neural network model to enhance the 

production cycle through the financial supply 

chain. 

e) Developing a mathematical model to 

determine the role and magnitude of the 

identified indicators for improving the 

production cycle through the identified 

components of the financial supply chain. 

 

2. Literature Review 

2.1. Theoretical  

The changing organizational environment in the 

marketplace pushed managers to improve efficiency in 

the production and service delivery processes by 

increasing their ability to use the best practices of 

people management at the time. That is, employee 

management techniques or methods that would 

improve production, reduce service delivery costs, and 

at the same time ensure sustained availability of 

competent staff in the organization (Ranjbar,2023). 

Therefore, in the following, each of the discussed 

variables has been explained. Finally, the technique 

used is also explained. 

 

2.2. Financial supply chain 

In a competitive global market, Identifying the most 

appropriate techniques to inform decision making on 

supplier’s selection to lower the costs and achieve the 

highest benefit, is one of the most important 

management challenge in any organization (Darvish 

Sefat et al., 2023). The financial supply chain delivers 

the cash flow required to keep the doors open, the 

lights on, and the employees paid (Zhao et al., 2023). 

The financial supply chain is a term that describes a set 

of technology-based solutions aimed at reducing 

financial costs and improving business efficiency for 

buyers and sellers involved in sales transactions. (Yan 

& Sun, 2013). Financial Supply Chain Management 

originates from the financing institution’s development 

of supply chain financing programs with new payable 

processes and payment arrangements. As a result, 

prominent participants’ and external financial 

providers’ financial services contribute to overall 

supply chain efficiency while remaining competitive 

(Tavani et al., 2022). 

The financial supply chain, often known as 

"supplier finance" or "reverse factoring," encourages 

collaboration between buyers and sellers, countering 

the competitive dynamics that typically arise between 

these two parties. In traditional settings, buyers tend to 

delay payments while sellers prefer to receive payment 

as soon as possible (Yan & Sun, 2015). 

 

2.3. Production cycle 

Understanding the production cycle in manufacturing 

is important because enables manufacturers to identify 

areas where improvements can be made and helps 

them plan for future production needs. Furthermore, it 

helps manufacturers to identify and address any 

problems that arise during the production process 

(Mancini et al., 2022). 

The production cycle, in a broader sense, refers to 

the manufacturing process that begins with raw 

materials and ends with the final product. In a 

narrower and more significant context, particularly in a 

business setting, the production cycle describes the 

duration that a product remains or undergoes 

processing from raw materials to completion within a 

company essentially encompassing various 

production-related processes occurring within the 

company. A unit cycle is a single period from the start 

of production to the end of production (Himma, 2017). 

The complete production cycle encompasses the 

following activities (Dengler et al., 2017): 

Stage 1 Product Design 

Stage 2 Procurement of a Materials Invoice 

Stage 3 Sales Forecasting 

Stage 4 Product Manufacturing 

Stage 5 Cost Aggregation 

 

2.4. Hopfield networks in optimization 

Hopfield and Tank introduced the Hopfield network 

program in 1985 for solving the classical traveling 

salesman problem. Since then, Hopfield networks have 

been widely used for optimization. The idea of using 

Hopfield networks in optimization problems is simple: 

if a bounded/unbounded cost function can be 

expressed as the Hopfield energy function, then there 

exists a Hopfield network whose equilibrium points 

represent solutions for constrained/unconstrained 
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optimization problems. Minimizing the Hopfield 

energy function achieves both the objective function 

minimization and satisfies the constraints, as the 

constraints are "embedded" in the synaptic weights of 

the network. (Ramsauer et al., 2020). 

 

2.5. Experimental sections 

Nazaraqai et al. (2019) conducted a research titled 

"Classification of Credit Risks of Individual 

Customers Using Collective Learning: A Case Study 

of Bank Sepah." The research findings demonstrate 

that the income and financial transactions of customers 

hold the highest importance in determining the credit 

risks of individual customers. 

Khatami Firouzabad et al. (2021) conducted 

research titled "A Mathematical Model for Financing 

Small and Medium-Sized Manufacturing Companies 

in the Supply Chain." The research findings suggest 

that, in addition to proposing appropriate financial and 

physical flows in the supply chain, an adequate 

financial supply program using a factoring method for 

small and medium-sized manufacturing companies is 

recommended to ensure the necessary liquidity in each 

period and increase profitability. 

Farsijani and Moradi (2019) conducted research 

titled "Identification and Prioritization of Risks and 

Their Impact on the Life Cycle of Renewable Energies 

Based on Performance and Risk." The result provides 

incentives for the energy system to support renewable 

electricity generation and contribute to increasing 

profitability in the life cycle of renewable energies. 

Ghadimi and colleagues (2019) conducted research 

titled "Modeling and Analysis of Sustainable Supply 

Chain: Past Issues, Current Challenges, and Future 

Perspectives." They analyzed the following 

viewpoints: (1) Number of publications per year, (2) 

Articles with high citations over time, (3) Authors, 

institutions, and influential countries, (4) Relevant 

frameworks related to the supply chain, (5) Applied 

research methods, (6) Types of images, and (7) 

Industries of interest. 

Gugoluto (2020) conducted a research titled "A 

Novel Assessment Study on the Dynamic Analysis of 

Hydrodynamic Journal Bearing Performance: 

Optimization Using Fuzzy Taguchi Approach." This 

analysis aims to describe the application of fuzzy 

logic-based Taguchi analysis for optimizing 

performance parameters. 

Chen et al. (2020) conducted a research titled "A 

Blockchain-Based Supply Chain Financing Program 

for the Automotive Retail Industry." In the future, we 

aim to support the complete automation of SCF 

workflow with smart contracts, enhancing transaction 

efficiency. 

Li et al. (2021) conducted research titled 

"Artificial Intelligence-Based Algorithms for Multi-

Access Edge Computing in Optimizing Performance 

of a Benchmark Microgrid." Ultimately, an optimal 

control strategy is applied to a benchmark microgrid 

system to demonstrate the effectiveness of 

performance optimization. 

Morto and Caniau (2021) conducted research titled 

"Can Supply Chain Finance Help Reduce Financial 

Disruptions Caused by COVID-19?" It encompasses 

new solutions, stakeholders, collaborations, 

technologies, regulations, and performance, based on 

probabilistic theory and resource coordination theory. 

Latifi & shafiee (2023) published a paper with the 

title of Implementation of two assessment models 

Based on Failure Rate and NDEA in production supply 

chains with the approach of choosing the right 

supplier. The results showed that both presented 

approaches are suitable for evaluating the performance 

of the supply chain, because the performance rating of 

both models has high resolution. 

Based on the study and review of the literature and 

theoretical background of the research, the influential 

components in Supply Chain Finance (SCF) and 

improving the production cycle, referred to as the 

research variables, have been initially collected by 

experts. These variables are presented in Tables 1 and 

2. 
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Table 1. Influential Components in Supply Chain Finance (SCF) 

Effective components in 

the financing chain 
examples Reference 

Interview with managers 

of the organization 

Credit risk 

Exchange restrictions 

exchange rate 

Inflation 

Liquidity 

(Shahbandarzadeh & Kobagani,2017) × 

Economic factors 

exchange rate 

GDP 

Inflation rate 

(Yang et al.,2019) 

(Moreto & Caniatto,2021) 

(Farsijani & Moradi,2019) 

(Sadeghi Moghadam et al.,2016) 

× 

Interest rate risk 
Changes in the value of assets 

or liabilities of the institution 
(Nazar Aghaei & Khah Chafi,2018) × 

Sales growth Net sales value (Hajilo et al,.2018)  

Company profitability 

Debt to asset ratio 

size of the company 

Capital to asset ratio 

(Asgrenjad Nouri & Mozhai,2017) 

(Sedaghat ,2010) 

(Hajilo et al.,2018) 

× 

return on assets (ROA) 
Net profit 

Company assets 
(Shahbandarzadeh & Kobagani,2017) × 

Working capital 

Obtaining facilities from 

banks 

Non-current claims 

Increase the cost of the 

product 

Central Bank of the Islamic Republic. 

Production chain financing department 

(2021) 

× 

 

Table 2. Factors affecting the improvement and promotion of the production cycle 

Factors affecting the 

promotion of production 
examples References 

Interview with 

managers of the 

organization 

Production costs 

The cost of raw materials 

Employee salaries 

transport cost 

Factory maintenance cost 

The cost incurred for advertising 

(Hajilo et al.,2018) 

(Moraes et al.,2014) 

(Moreto & Caniatto,2021) 

(Salehi et al.,2014) 

× 

Product demand in a 

production period 
- (Moraes et al.,2014)  

The time required to 

produce the final product 
- 

(Moraes et al.,2014) 

(Salehi et al.,2013) 
 

Factors of just-in-time 

production 

Planning Performance 

Quality of communication 

Evaluation of resources 

Delivery performance 

(Hajilo et al.,2018) × 

 

3. Methodology 

The present study is theoretical and analytical 

mathematical research. In this research, a 

mathematical model is designed, and mathematical 

software is used to solve the model and implement the 

solution algorithm. The research methodology is based 

on library studies (literature review and previous 

research works). To gather information, library 

studies, articles from reputable international journals, 

and relevant books, as well as utilizing the Codal 

system and the database of accepted companies in the 

stock market and over-the-counter market from 2020 

to 2021 were used. Finally, to further examine the 

validity of the work, interviews were conducted with 

managers and experts from production units, and the 

obtained results were incorporated into decision-

making processes for the presentation of mathematical 

and computational planning. 
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3.1. Building a Supply Chain Finance 

(SCF) Model 

In the models designed in previous studies, aspects of 

variables and variable selection methods were 

presented without considering the opinions of relevant 

managers and experts. This section introduces an 

innovative aspect of modeling compared to previous 

models. First, we focus on constructing the Supply 

Chain Finance (SCF) model. 

𝑆𝐶𝐹 =∑(−𝑤1 ∗

𝑇

𝑡=1

𝐸𝑟1 − 𝑤2 ∗ 𝐸𝑥𝑡 −𝑤3 ∗ 𝐼𝑅𝑡 +𝑤4

∗ 𝐶𝐴𝑆𝐻𝑡 − 𝑤5 ∗ 𝐺𝐷𝑃𝑡 − 𝑤6 ∗ 𝐼𝑃𝑡 + 𝑤7
∗ 𝐼𝑆𝑡 −𝑤8 ∗ 𝑇𝑇𝐿𝑡 + 𝑤9 ∗ 𝑆𝐼𝑍𝐸𝑡 + 𝑤10
∗ 𝐶𝐴𝑡 + 𝑤11 ∗ 𝑁𝑇𝑆𝑡 + 𝑤12 ∗ 𝐸𝑡 + 𝑤13
∗ 𝐵𝐹𝑡 −𝑤14 ∗ 𝑃𝐶𝑘𝑡) 

3.2. The Production Performance Cycle 

(EP) 

Based on the study and review of the literature and 

theoretical background of the research, influential 

components in Supply Chain Finance (SCF) and 

production performance improvement, referred to as 

research variables, have been collected for initial 

examination through expert consultations, which are 

presented in Tables 3 and 4 . 

 

Max TCP t * Min D t * Max TRP t * Min JIT t ≤ EP t ≤ Min 

TCP t * Max D t * Min TRP t * Max JIT t 

 

Cronbach's alpha coefficient was also used to  

measure reliability. According to the results, the alpha of 

the variables is equal to 0.811 and the alpha of the indices 

is equal to 0.814, which shows that the reliability is 

confirmed. In order to analyze the reliability of financing 

methods, goals, parameters and important variables in the 

construction of the model from the point of view of 

experts based on the index of the content validity ratio has 

been used. Based on this, the variables of the above model 

are defined in the following table : 

 

Table 3. Indices and model parameters in the financing chain (SCF) 

 

 

Index 

 

i = raw materials 

k = final product 

l = customer 

j = supplier 

t= time 

n= financial index 

 

 

 

 

 

 

 

 

 

 

 

 

Parameters 

Effective 

in SCF 

 

 

 

 

 

 

 

CR = credit risk 
Er

 t 
= Exchange restrictions of period t, w1: coefficient of exchange restrictions 

Ex t = Exchange rate changes at the end of period t, w2: exchange rate coefficient 
IR

 t 
= Inflation rate changes at the end of period t, w3: inflation rate coefficient 

CASH t = amount of liquidity available at the end of the period t, w4: coefficient of the amount of liquidity available at 

the end of the period. 
GDP

 t 
= Gross Domestic Product at the end of period t, w5: coefficient of gross domestic product at the end of the period . 

IP t = Interest paid at the end of period t, w6: the coefficient of interest paid which is calculated through the following 

formula : 

IPt = (LTR t * LTL t) + (STR t * STL t) 
LTR 

t
 = long-term interest rate at the end of period t 

LTL 
t 

= firm's long-term debt at the end of period t 

STR 
t 

= short-term interest rate at the end of period t 

STL 
t 

= short-term debt of the company at the end of period t 
IS

 t 
= growth (Increase) of sales at the end of period t, w7: coefficient of growth (increase) of sales 

TTL t = Amount of company's debt to assets at the end of period t, w8: coefficient of company's debt to assets. which is 

calculated through the following formula : 

TTL= 

LTL t = Long-term debt of the company at the end of period t 

STL t = Short-term debt of the company at the end of period t 

E t = Company's assets at the end of period t 

Size = The size of the company at the end of period t (the size of the company is equal to the natural logarithm of the 

LTL t + STL t / E t  
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Parameters 

Effective 

in SCF 

 

 

 

 

book value of the company's assets) and w9 (the coefficient of the company size in period t). which is calculated 

through the following formula : 

Size= Ln (MVAL)t 

Ln = Natural logarithm 

MVAL t = book value of the company's assets in period t 
CA

 t
 = Current Assets (accounts receivable) at the end of period t, w10: coefficient of current assets at the end of the period . 

NTS
 t

 = Net profit from sales at the end of period t, w11: coefficient of net profit from sales at the end of the period . 
E 

t
 = Company assets at the end of period t, w12: coefficient of company assets at the end of the period . 

BF
 t

 = Bank Facilities received at the end of period t, w13: coefficient of bank facilities received at the end of the period . 

PC
kt

 = Variable costs for the production of product k at the end of period t, w14: coefficient of variable costs for the production of product k at the end of the period, which is calculated 

through the following formula : 

𝑇𝑃𝐶𝑡 =∑(𝑃𝐶𝑘𝑡)

𝐾

𝑘=1

 

 

4. Results 

4.1. Implementation of the Hopfield 

neural network model 

First step: the weights obtained from the algorithm 

using the Hebbian principle are initialized . 

At this stage, the weight coefficients between neurons 

are determined using selected sample patterns from all 

classes. This stage represents the training phase of the 

network, where each pattern is compared to itself. In 

the Hopfield networks, the linear stimulus function 

"satlins" is used, which returns a value of -1for inputs 

less than -1 Satlins, the same input value for inputs 

between 1 and -1, and a value of 1 for inputs greater 

than 1. This network can be tested with 1 or more 

input vectors, which are applied as initial conditions to 

the network. Once the initial conditions are provided, 

the network generates an output that is itself the input 

for the network. This process is repeated until the 

output remains constant and the network reaches 

equilibrium. When a new input is given to this network 

for identification, the weights and bias values for the 

input are determined as mentioned above, and this 

recursive state is repeated until the output reaches a 

constant value and the network reaches equilibrium. 

Then, each output vector converges to one of the fixed 

point vectors, which is closer to the input. 

Second step: the initial activation of the network equal 

to the external input vector X is executed as follows . 

In this study, input patterns are fed into the 

network based on the inputs and their effects as 

outputs to the network. As shown in Table 5, the first 

15 rows represent the inputs, and the next 11 rows 

represent the objectives of the model, which are added 

alongside the input to the Hopfield neural network 

model. This is because the Hopfield network is an 

unsupervised learning network. In this table, each 

column represents a training pattern. Since we are 

considering 15 applied input effects, there are 11 

different patterns in the table, each indicating the 

conditions under which that effect occurs. In the last 

11 entries of the table, which are the target vectors, 

each column is equal to 1, while the other rows are -1, 

indicating that only output is generated if the inputs of 

that column occur . 

Third step: The net input of the network is 

calculated as follows . 

After adjusting the weights and training the 

network, the output is imposed as an unknown pattern. 

This way, the network converges to its final solution. 

This property enables the network to generate the 

correct pattern if a distorted pattern is presented to it. 

Hopfield networks use an optimization model to learn 

the weight parameters so that the weights can capture 

positive and negative relationships between the 

features of the training sets. After creating the 

Hopfield neural network in MATLAB, the weights, 

and biases of all neurons were randomly initialized. 

Additionally, TCP (Total Cost Performance) index 

was divided into two subsets: TCPD representing 

direct costs, which is the sum of raw material costs and 

wages, and TCPI representing indirect costs, which is 

the sum of transportation costs, maintenance, and 

advertising costs were categorized due to the large 

diversity of subsets.Due to the recurrent nature of the 
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network, the outputs are again applied to the network, 

and the weights and biases of the neurons are 

modified, resulting in new output. This new output is 

then fed back into the network as input, and this 

process is repeated until the network reaches a state of 

equilibrium, where the weights and biases of the 

neurons are adjusted in such a way that the output of 

the network no longer changes. From now on, the 

network continues its work by receiving a scalar input, 

which in this case consists of 26 numbers. The initial 

15 numbers are the inputs, which are assigned values 

of 1 and -1 based on the opinions of the desired 

experts, and due to the researcher's lack of knowledge 

about the output, the last 11 rows are assigned values 

of -1 The weights of the different connections in this 

stage consist of 26 rows and 17 columns, where each 

of these neurons is connected to itself and other 

neurons, and these connections have weights. 

 

Table 5. input patterns to the Hopfield network 

Indicator                               Companies 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Credit risk (CR) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Exchange Restriction (Er) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Exchange rate (Ex) 1 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 

Inflation rate (IR) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 

The amount of cash (CASH) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 

Gross Domestic Product (GDP) 1 1 1 1 -1 1 -1 -1 1 -1 1 1 1 1 1 1 1 

Interest payment (IP) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 

Increse of sales (IS) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 

debt-to-asset ratio (TTL) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 -1 

company size (Size) 1 1 1 -1 -1 -1 -1 -1 -1 -1 1 1 1 1 1 -1 1 

Amount of current assets (CA) 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 1 1 

Net sales profit (NTS) 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 1 1 

Company assets at the end of the period (E) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Bank facilities (BF) 1 -1 1 1 1 1 1 1 1 1 1 -1 1 1 1 1 1 

Variable costs of product production (PC) 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Indirect Costs (TCPI) 1 -1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Direct costs (TCPD) 1 -1 1 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 

Demand (D) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Maximum production capacity (UCAP) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 

just-in-time production (JIT) 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 1 1 1 

Raw materials(i) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -1 

Finished Product (K) 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 -1 

Customer (L) 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 1 1 -1 

Supplier (j) 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 -1 1 -1 

Time (t) 1 1 1 1 1 1 -1 1 1 1 1 1 1 1 -1 1 1 

financial index(n) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

 

Fourth step: To calculate the output, activation is 

applied to the net input as follows. 

Fifth step: The output yi is broadcast to all other 

units . 

To compute the optimization function in a perceptron, 

besides the actual output of the network, we also need 

the desired output of the network. Therefore, we need 

another method to compute the optimization function 

that is compatible with the structure of this network. 

The value of this function should be directly 

proportional to the error and the magnitude of the 

weight coefficients and supplied patterns to the 

network should also influence its value. As shown in 

Figure 1, the optimization landscape resembles a 

wave-like panorama, covered with hills and valleys, 

pits, and mountains. As the network converges 

towards the solution in the iterative process, this point 

on the optimization landscape moves towards one of 

the pits. The solution is obtained when this point 

reaches the deepest position on the surface, and since 
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all the surrounding points are in higher energy 

positions, it remains stable in that position. Each of the 

pits on the optimization landscape represents a stable 

state of the network and represents one of the stored 

patterns in the network. The pits are points with the 

minimum optimization in the generation, indicated by 

a darker color, and the peaks are points with the 

maximum optimization in the generation, indicated by 

a lighter color. 

  
Fig 1. Production optimization function according to the 

changes of two weighting coefficients 

 

Also, the bias of the network neurons is stored based 

on the input patterns, which are presented in Table 6 

 

 

Table 6. Bias table of network neurons 

Row Indicator weights 

1 Credit risk (CR) 1.025522.075 

2 Exchange Restriction (Er) 13.8407 

3 Exchange rate (Ex) 2.3749.2278 

4 Inflation rate (IR) 0.1.9863 

5 The amount of cash (CASH) 0.75 

6 Gross Domestic Product (GDP) 8 

7 Interest payment (IP) 4 

8 Increse of sales (IS) 1 

9 debt-to-asset ratio (TTL) 1 

10 company size (Size) 1 

11 Amount of current assets (CA) 0.2.9354 

12 Net sales profit (NTS) 1.25 

13 Company assets at the end of the period (E) 2.5 

14 Bank facilities (BF) 1.75 

15 Variable costs of product production (PC) 2.25 

16 Indirect Costs (TCPI) 2 

17 Direct costs (TCPD) 0.25 

18 Demand (D) 4 

19 Maximum production capacity (UCAP) 1.5 

20 just-in-time production (JIT) 0.75 

21 Raw materials(i) 0.75 

22 Finished Product (K) 0.25 

23 Customer (L) 0.5 

24 Supplier (j) 0.5 

25 Time (t) 0.5 

26 financial index(n) 0.75 

 

4.2. Network test 

Sixth step: the network is tested for connectivity 

(Ramsauer et al., 2020) .  

In this stage, to ensure the proper functioning of the 

network, various patterns and states that lead to 

research credit allocation are tested. Three general 

states of research credit allocation can be examined in 

the testing network. Here, one state is provided as an 

example :  In this state, a matrix of input patterns stored 

in the network is fed into the network. The following 

matrix is based on the inputs that lead to optimization 
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in the generation. Since the network has 26 neurons, 

the matrix should have 26 components. The first 15 

components are set to 1, and for the 11 final 

components, to indicate the lack of knowledge about 

the output, they are set to -1. Table 7 shows the 11 

numbers at the end of the 26-component output matrix. 

As you can see, in the fourth stage, there is only one 

positive number related to the optimization of the 

supply chain, indicating that the network's solution has 

fully converged to the expected solution, which is the 

optimization of generation.  

 

Table 7. network response to applied inputs 

Number first stage 
second 

stage 

third 

stage 

fourth 

stage 

1 -1 1 -0.8 -1 

2 -1 -1 -1 -1 

3 -0.97 -1 1 -1 

4 -0.58 0.314 -1 -1 

5 -1 -1 -1 -1 

6 -1 -1 1 1 

7 -1 -1 -1 -1 

8 -1 -1 -1 -1 

9 -0.37 -1 -0.11 -1 

10 -1 0.36 0 -1 

11 -1 0.18 -1 -1 

 

5. Discussion and Conclusions  
In the modern business landscape, supply chain 

optimization has become critical in ensuring a 

company's success and growth. As businesses strive to 

meet customers' evolving demands and stay ahead of 

the competition, an efficient and optimized supply 

chain can be the key to achieving these objectives. In 

this comprehensive guide, we will delve into the 

concept of supply chain optimization, its importance, 

the various phases involved, and the benefits it can 

bring to your organization (D'Avanzo et al., 2013). 

The financial flows between companies of the supply 

chain, however, were often neglected and have only 

recently found greater attention in the academic SCM 

literature (Chen et al. 2021). The primary goal of 

supply chain optimization is to ensure that the supply 

chain functions at its peak efficiency while minimizing 

costs and maximizing profits. It involves effectively 

using resources, technology, and strategic planning to 

achieve a seamless and cost-effective supply chain 

process (Liu & Hendalianpour, 2021). Therefore, the 

results of the present study are in line with the results 

of studies Nazaraqai et al. (2019), Khatami Firouzabad 

et al. (2021), Farsijani and Moradi (2019), Ghadimi 

and colleagues (2019), Gugoluto (2020), Chen et al. 

(2020), Li et al. (2021), Morto and Caniau (2021). 

Based on this, according to the confirmation of the 

existing literature, the objectives of the research have 

been given in the form of answers. 

a) Identifying and determining the dimensions, 

components, and indicators of the financial supply 

chain. 

What are the dimensions, components, and indicators 

of Supply Chain Finance (SCF) ? 

In this study, in-depth interviews were conducted with 

experts and managers of machinery and equipment 

manufacturing companies to gather their opinions. 

Then, the Delphi method was used to identify and 

select the final dimensions that were considered 

important from the perspective of experts. In addition, 

the use of scientific foundations was employed to 

select the dimensions, components, and indicators of 

optimizing the Supply Chain Finance, which was used 

as input for the Hopfield neural network, as presented 

in Table 5. 

b) Understanding the risks, obstacles, and constraints 

of the financial supply chain among the identified 

dimensions and components 

Among the identified dimensions and components, 

what are the risks, obstacles, and bottlenecks of the 

financing chain? 

Supply Chain Finance risk refers to the 

uncertainties that may occur in structures, human 

activities, information, and product/service delivery 

processes. As a result of the growing relationships 

with suppliers, the supply chain has become an 

exceptional source of risk for many companies. In this 

study, control methods employed by component 

manufacturers were utilized to examine the 

management of risks associated with intensified 

collaboration with supply chain partners. Supply chain 

relationships have been considered important company 

assets that can serve as leverage to improve the 

company's competitive position. In Table 8, the 

obstacles and constraints of supply chain finance are 

indicators that have a weight lower than 1. Among 

them is the liquidity indicator, as low liquidity reduces 

purchasing power, leading to market and customer 

loss. The current asset indicator is related to the supply 

of raw materials, and its scarcity creates problems in 

company performance and assets. One of the most 

significant constraints is the inflation rate. As the 

inflation rate increases, financial supply becomes more 
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challenging, resulting in increased risk and market 

loss. 

 

Table 8. Dimensions and components andindicators of the 

financing chain along with their weights in Hopfield 

neural network 

dimension component Indicator weights 

Customer 
Financing - 

supply of parts 
Restrictions on exchanges 13.84 

Economic 

environment 
ranking (GDP) 8 

Financing Interest interest paid 4 

assets efficiency 
Company assets at the end of the 

period 
2.50 

Market Risk exchange rate 2.37 

Customer Financing Variable production costs 2.25 

income Debt Bank facilities 1.75 

income Financing Net profit 1.25 

sale Financing Credit risk 1.02 

Market market share Sales growth 1 

Obligations lever 
debt ratio (the amount of the 

company's debt to assets) 
1 

Development 

and growth 
Fund size of the company 1 

Market and 

customer 

Buying and 

selling power 
Amount of liquidity 0.75 

assets efficiency Current assets 0.29 

Market Risk Inflation 0.19 

 

c) Awareness of the role and impact of each factor in 

the production cycle. 

What is the role and effect of each factor in the 

production cycle ? 

When it comes to performance improvement, 

financial performance is discussed, which includes 

sales, net profit, gross margin, or other absolute 

financial and accounting options. The effort to 

improve these factors can be beneficial in evaluating 

the growth of a manufacturing company over different 

time periods. Factors in the production cycle include 

raw materials, labor costs, overhead, and production 

capacity. According to Table 8, some indicators 

directly and some indirectly affect these factors. For 

example, the inflation rate indicator directly affects 

raw materials, while indicators such as net profit, 

liquidity, and variable production costs directly impact 

labor costs and overhead. Transaction constraints and 

credit risk indicators also directly affect production 

capacity, causing its increase or decrease. The 

remaining mentioned indicators indirectly affect these 

factors. An unknown pattern acts as a focal point on 

the optimization surface of production. As the network 

converges towards a solution in the repetitive process 

cycle, this point on the optimization surface moves 

towards one of the valleys. The solution is obtained 

when this point reaches the deepest position on the 

surface and remains stable there, as all the points 

around it are in higher-energy positions. Each of the 

valleys on the optimization surface represents the 

stable states of the network and represents one of the 

stored patterns in the network. Valleys are points with 

the least optimization in production, indicated by a 

darker color, while peaks are points with the highest 

optimization in production, indicated by a lighter 

color. Companies, based on their financial statements 

and specific profit and loss statements, should focus 

more on the valleys and reinforce them while 

preserving the peak points. 

d) Providing an appropriate simulation method 

using a neural network model to enhance the 

production cycle through the financial supply chain. 

 How can the production cycle be improved by 

using neural network simulation? 

Due to the large number and volume of variables 

and influential indicators in optimizing production 

with a focus on the financial supply chain, manual and 

traditional computational methods are not capable of 

identifying the functioning of each of them in 

interaction with each other. Therefore, innovative 

models such as simulation in neural networks like the 

Hopfield neural network are one of the approaches to 

overcome this limitation. In recent studies, artificial 

neural networks, fuzzy neural networks, and genetic 

algorithms have commonly been used as non-linear 

approximation tools. These models can identify linear 

and non-linear relationships between data and 

variables based on training data and discover the 

underlying relationships among them, and then 

generalize the discovered relationships to other data. 

This can lead to improved efficiency and effectiveness 

by selecting the appropriate data and proper modeling. 

Efficiency focused on maximizing the outcome, is 

determined by the organization or economic entity and 

is associated with concepts such as effectiveness and 

productivity, while also being distinct from these 

concepts. 

e) Developing a mathematical model to determine 

the role and magnitude of the identified indicators for 

improving the production cycle through the identified 

components of the financial supply chain. 
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How can these dimensions and indicators be 

determined in a computational model to determine the 

role and size of each? 

As observed in Table 9, using the Hopfield neural 

network, all dimensions, components, and 

optimization indicators of the financial supply chain 

have been weighted and classified based on their 

importance in promoting production. The higher the 

weight assigned to these dimensions and indicators, 

the greater their significance in optimization. As seen, 

in both models, certain indicators such as gross 

domestic product, company assets, and bank facilities 

hold high importance. The maximum production 

capacity indicator has relatively moderate importance 

in both models, while indicators such as just-in-time 

production, liquidity, and inflation rate are considered 

constraints. Some indicators, like current assets in the 

Hopfield neural network, which are based on real 

financial data and company performance, are 

considered constraints due to their weight being less 

than one, although experts consider this indicator to be 

moderate.  

Additionally, the utilization of the Hopfield neural 

network model is considered a significant innovation 

in this research, while in other researches, the financial 

supply chain has not been considered from the 

perspective of Hopfield's neural network. 

 

Table 9. Bias of Hopfield neural network neurons in the order of weights along with index ranking 

Row Indicator Hopfield weights 

1 Exchange Restriction (Er) 13.84 

2 gross domestic product (GDP) 8 

3 interest payment (IP) 4 

4 demand (D) 4 

5 Company assets at the end of the period (E) 2.50 

6 Exchange rate (Ex) 2.37 

7 Variable costs of product production (PC) 2.25 

8 Indirect Costs (TCPI) 2 

9 Bank facilities (BF) 1.75 

10 Maximum production capacity (UCAP) 1.50 

11 Net sales profit (NTS) 1.25 

12 Credit risk (CR) 1.02 

13 Increse of sales (IS) 1 

14 debt-to-asset ratio (TTL) 1 

15 Size of the company (Size) 1 

16 just-in-time production (JIT) 0.75 

17 raw materials (i) 0.75 

18 financial indicators (n) 0.75 

19 The amount of cash (CASH) 0.75 

20 Customer (L) 0.05 

21 supplier (j) 0.05 

22 time (t) 0.05 

23 current assets (CA) 0.29 

24 Direct costs (TCPD) 0.25 

25 The final product (k) 0.25 

26 changes in the inflation rate (IR) 0.19 

 

5.1. Practical suggestions 

• Due to the increasing demand in the industrial 

machinery market and the existence of 

sanctions that restrict the importation of 

machinery, as well as currency fluctuations, 

customs clearance prices have increased. 

Therefore, companies cannot avoid entering 

into the establishment of new production lines 

in the coming years. Thus, the need for 

technical knowledge in this field has been felt, 
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and companies are currently planning to 

produce new products in the coming years. 

• • Companies have faced the challenge of 

increasing the total cost of finished products, 

which is related to the purchase of domestic 

raw materials. The company management has 

focused on establishing a price analysis unit 

(consisting of the economic, commercial, and 

industrial engineering deputy departments) to 

carry out effective negotiations for purchasing 

at the minimum price. 

• • The relationship between financial indicators 

examined in this study, such as liquidity, asset 

return, working capital, and sales growth, will 

be investigated to improve the production 

cycle of machinery and equipment companies 

listed on the Tehran Stock Exchange. 

 

5.2. For Future research 

• It is recommended that variables related to 

financial indicators such as liquidity, financial 

leverage, and sales growth, which have 

correlation and interdependence, be first 

calculated and examined for their correlation 

coefficients separately in future research, and 

then incorporated into the loading model. 

• The present study focused on the machinery 

and equipment industry. This issue is one of 

the limitations of the research. For the 

comprehensiveness and scope of this research, 

it is suggested that future researchers also 

investigate and analyze this study in other 

industries and market sectors. 

 

5.3. Limitations 

• Considering that the qualitative part of the 

foundation's data research is based on an in-

depth interview conducted by the researcher, 

and the information analysis should be done 

from the interviews and previous research, 

therefore, whatever the research is considered 

to be free from the researcher's opinions, but 

However, the studied organizational climate 

and past studies will affect the process of 

interpreting the results. Therefore, this 

limitation should be taken into account when 

generalizing the results. 

• In the data theory of the foundation, the 

qualitative part requires in-depth and time-

consuming interviews, and when the subject of 

study is the category of financial management 

and supply chain, it was very difficult to 

coordinate the interview sessions with senior 

managers. He got it from the researcher. 

• Some managers do not have enough expertise 

in all areas of the financing chain, so searching 

for other managers and experts in this research 

took a lot of time from the researcher. 

 

References 
1) Arani, H. V., & Torabi, S. A. (2018). Integrated 

material-financial supply chain master planning 

under mixed uncertainty. Information Sciences, 

423, 96-114. 

Doi: 10.1016/j.ins.2017.09.045 

2) Asgranjadnouri, Bagher. Mozahi, Parisa. (2017). 

The effect of effective risk management on the 

financial performance of companies listed on the 

Tehran Stock Exchange: the mediating role of 

intellectual capital and financial leverage. 

Doi: 10.22108/amf.2017.21575 

3) D'Avanzo R, Von Lewinski H, Van Wassenhove 

LN (2013) The link between supply chain and 

financial performance. Supply Chain Management 

Review7(6):40–47 . 

4) Bui, T. D., Tsai, F. M., Tseng, M. L., Tan, R. R., 

Yu, K. D. S., & Lim, M. K. (2021). Sustainable 

supply chain management towards disruption and 

organizational ambidexterity: A data driven 

analysis. Sustainable production and consumption, 

26, 373-410. 

Doi:10.1016/j.spc.2020.09.017 

5) Chen, L., Moretto, A., Jia, F., Caniato, F., & 

Xiong, Y. (2021). The role of digital 

transformation to empower supply chain finance: 

current research status and future research 

directions (Guest editorial). International Journal 

of Operations & Production Management, 41(4), 

277-288.  

Doi:10.1108/IJOPM-04-2021-838 

6) Dai, J., Xie, L., & Chu, Z. (2021). Developing 

sustainable supply chain management: The 

interplay of institutional pressures and 

sustainability capabilities. Sustainable Production 

and Consumption, 28, 254-268 

Doi:10.1016/j.spc.2021.04.017 



310 /   Identifying and determining the priority of financial supply chain optimization indicators ... 

Vol.10 / No.36 / Winter 2024 

7) Darvish Sefat, M., Rezaeian, J., & Pourpasha, M. 

M. (2023). Designing an Optimal Selection Model 

of Transportation Network in A Multi-level 

Supply Chain Using Game Theory. Journal of   

System Management. 9(3), pp. 77-87. 

Doi: 10.30495/JSM.2023.1975423.173 

8) Dengler, C., Schönmann, A., Lohmann, B., & 

Reinhart, G. (2017). Cycle-oriented evaluation of 

production technologies: Extending the model of 

the production cycle. Procedia CIRP, 61,493498. 

Doi:10.1016/j.procir.2016.11.157 

9) Dubey, R., Gunasekaran, A., Childe, S. J., 

Papadopoulos, T., Hazen, B., Giannakis, M., & 

Roubaud, D. (2017). Examining the effect of 

external pressures and organizational culture on 

shaping performance measurement systems (PMS) 

for sustainability benchmarking: Some empirical 

findings. International Journal of Production 

Economics, 193, 63-76.  

Doi:10.1016/j.ijpe.2017.06.029 Farsijani, H. & 

Moradi, M. (2019). Identification and 

Prioritization of Risk and the Effect of the 

Renewable Energy Life Cycle based on 

performance and Risk indicators, ANP Gray 

approach. International Journal of Accounting and 

Finance. 

Doi:10.22158/ijafs.v2n2p61  

10) Gugulothu, S. K. (2020). A novel assessment study 

on a dynamic analysis of hydrodynamic journal 

bearing performance: A Taguchi-fuzzy based 

approach optimization. Transportation 

Engineering, 2, 100033.  

Doi:10.1016/j.treng.2020.100033 

11) Ghadimi, P., Wang, C., & Lim, M. K. (2019). 

Sustainable supply chain modeling and analysis: 

Past debate, present problems, and future 

challenges. Resources, conservation and recycling, 

140, 72-84.  

Doi:10.1016/j.resconrec.2018.09.005 

12) Golpîra, H., Babaee Tirkolaee, E., Taghavifard, 

M., & Zaheri, F. (2021). Multi-project Optimal 

Scheduling Considering Reliability and Quality 

within the Construction Supply Chain: A Hybrid 

Genetic Algorithm. Industrial Management 

Studies, 19(61), 65-93. 

Doi: 10/22054/jims. 2021.4487.2354 

13) Hemti, Daud and Talabani, Nastern, 2021, 

Identifying the financial risk management model 

indicators of the Internet supply chain, the 9th 

international conference on financial management, 

trade, banking, economics, and accounting. 

Doi:10.22097/EEER.2023.377852.1275 

14) Himma-Kadakas, M. (2017). Alternative facts and 

fake news entering journalistic content production 

cycle. Cosmopolitan Civil Societies: An 

Interdisciplinary Journal, 9(2), 25-41. 

Doi:informit.111529723987048 

15) Khatami Firouzabadi, Seyed Mohammad Ali and 

Moradi, Hamid and Faizi, Kamran. (2021). A 

mathematical model for financing small and 

medium manufacturing companies in the supply 

chain. 

Doi:10.22054/jims.2021.49211.2429 

16) Latifiee, M, Shafiee,M. (2023) Implementation of 

Two Assessment Models Based on Failure Rate 

and NDEA in Production Supply Chains with the 

Approach of Choosing the Right Supplier.  

17) Journal of System Management (JSM), 9(3), 2023, 

pp. 329-352. 

Doi: 10.30495/JSM.2023.1981419.1785 

18) Liu, P., & Hendalianpour, A. (2021). A branch & 

cut/metaheuristic optimization of financial supply 

chain based on input-output network flows: 

investigating the Iranian orthopedic footwear. 

Journal of Intelligent & Fuzzy Systems, 41(2), 

2561-2579.  

Doi: 10.3233/JIFS-201068 

19) Mancini, V., Verdone, N., Trinca, A., & Vilardi, 

G. (2022). Economic, environmental and exergy 

analysis of the decarbonisation of cement 

production cycle. Energy Conversion and 

Management, 260, 115577. 

Doi: 10.1016/j.enconman.2022.115577 

20) Mohammadi, Ali. Khalifa, Mojtaba. Abbasi, 

Abbas Ali Mohammadlou, Muslim. Economic 

Fard, Mahmoud.(2017). Supply chain design with 

financial and operational integration approach, 

Industrial management perspective. Volume 7, 

Number 26; From page 139 - 168. 

Dor:2017236.2939.53017.084.7253.48  

21) Moraes, C. A., Fernandes, I. J., Calheiro, D., 

Kieling, A. G., Brehm, F. A., Rigon, M. R.,.. & 

Osorio, E. (2014). Review of the rice production 

cycle: by-products and the main applications 

focusing on rice husk combustion and ash 

recycling. Waste Management & Research, 32(11), 

1034-1048.  

Doi:10.1177/0734242X14557379 



International Journal of Finance and Managerial Accounting    / 311 

 Vol.10 / No.36 / Winter 2024 

22) Moretto, A., & Caniato, F. (2021). Can Supply 

Chain Finance help mitigate the financial 

disruption brought on by Covid-19? Journal of 

Purchasing and Supply Management, 100713.  

Doi:10.1016/j.pursup.2021.100713 

23) Moghadam, Mohammadreza. Karimi, Toraj. 

Bendisi, Sahar. (2017). Evaluating the risks of the 

service supply chain with a theoretical approach. 

Dor:20.1001.1.2322200.1397.22.1.4.3 

24) Najafi-Tavani, S., Sharifi, H., Naudé, P., & 

Parvizi-Omran, E. (2022). The impact of 

alternative financial supply chain management 

practices on supply risk: A relationship quality and 

buyer relative power perspective. Industrial 

Marketing Management, 100, 112-126. 

Doi:10.1016/j.indmarman.2021.11.007 

25) Nazar Aghaei, Mehdi. Khah Chafi, Mohammad 

Asghar. (2019). Credit risk classification of real 

customers using collective learning (Sepe Bank 

case study). Quarterly Journal of Monetary and 

banking research. 12th year Number 39. 

Dor: 20.1001.1.26453355.1398.12.39.6.0 

26) Ranjbar, M. (2023). Optimizing the human 

resource management process with artificial 

intelligence algorithmic approach. Journal of 

System Management, 9(3), 285-298. 

Doi: 10.30495/jsm.2023.1978493.1756 

27) Ramsauer, H., Schäfl, B., Lehner, J., Seidl, P., 

Widrich, M., Adler, T., & Hochreiter, S. (2020). 

Hopfield Networks is all you need. 

arXiv,2008.02217v3.  

Doi:10.48550/arXiv.2008.02217 

28) Sadaqat, Nusratullah. (2010). Investigating factors 

affecting the optimization of the production of an 

industrial unit. Faculty of Administrative Sciences 

and Economics. Number 3. 

Dor:20120614194230-9163-19 

29) Sadeghi Li, T, Yang, J., & Cui, D. (2021). 

Artificial-intelligence-based algorithms in multi-

access edge computing for the performance 

optimization control of a benchmark microgrid. 

Physical Communication, 44, 101240.  

Doi:10.1016/j.phycom.2020.101240 

30) Salehi Sedkiani, Jamshid. Amiri, Maqsood. 

Mazloum Farsiab Abbasi, Reza. (2013). Presenting 

a conceptual model for continuous production 

process optimization using the combined approach 

of response surface method and artificial neural 

network and meta-innovative algorithms. Public 

management research. Sixth year, number twenty-

one. pp. 123-140. 

Doi: 10.22111/jmr.2013.1513 

31) Shahbandarzadeh, Hamid. Kobagani, Mohammad 

Hossein. (2017). Quantitative analysis of risks in 

green supply chain management using 

mathematical modeling. Quarterly Journal of 

Business Research. Number 82. 

Dor:20.1001.1.17350794.1396.21.82.1.5 

32) Smithies, M., Yee, T. H., Jackson, L., Beale, R., & 

Bihari, D. (1994). Protecting the gut and the liver 

in the critically ill: effects of dopexamine. Critical 

care medicine, 22(5), 789-795. 

Doi: 10.1097/00003246-199405000-00013 

33) Tsai, F. M., Bui, T. D., Tseng, M. L., Ali, M. H., 

Lim, M. K., & Chiu, A. S. (2021). Sustainable 

supply chain management trends in world regions: 

A data-driven analysis. Resources, Conservation 

and Recycling, 167, 105421. 

Doi:10.1016/j.resconrec.2021.105421 

34) Yan, N., & Sun, B. (2013). Coordinating loan 

strategies for supply chain financing with limited 

credit. OR Spectrum, 35(4), 1039-1058. 

Doi: 10.1007/s00291-013-0329-4 

35) Yan, N., &Sun, B. (2015). Comparative analysis of 

supply chain financing strategies between different 

financing modes. Journal of Industrial & 

Management Optimization, 11(4), 1073. 

Doi:10.3934/jimo.2015.11.1073 

36) Yang, Q., Wang, Y., & Ren, Y. (2019). Research 

on financial risk management model of internet 

supply chain based on data science. Cognitive 

Systems Research, 56, 50-55. 

Doi:10.1016/j.cogsys.2019.02.001 

37) Zhao, H., Liu, J., & Zhang, G. (2023). Blockchain-

driven operation strategy of financial supply chain 

under uncertain environment. International Journal 

of Production Research, 1-21. 

Doi:10.1080/00207543.2023.2190816 

 



 

 

 

 

 

 


