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Abstract: This paper explores the ways different machine learning (ML) algorithms are applied to different areas of supply - based 

chain management systems. The demand for Machine learning technology is increasing, so supply – based chain management has 

become more efficient, effective, and sustainable. This paper analyzes various Machine learning techniques and algorithms, such as 

clustering, classification, and regression are helpful in improvising supply chains processes such as demand forecasting, inventory 

management, and logistics optimization. It also explains the challenges associated with mapping ML algorithms with SCM systems. 

Through this analysis, this paper concludes that Machine learning has excellent potential in enhancing supply – based chain 

management systems and is an essential tool for businesses to sustain market competition intact.  
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1. Introduction 
 

Supply - based chain management has long been a crucial 

aspect of business operations, and its importance has only 

increased in the current era of globalized commerce. The 

successful management of a supply chain depends on several 

factors, including timely delivery of goods, efficient 

management of inventory, and accurate demand forecasting. 

As technology is growing rapidly, supply chain management 

has become more sophisticated and difficult, and the most 

promising advanced technology in this area is machine 

learning (ML).  

 

ML comprises the preparation of computer systems to study 

the datasets and forecast the conclusions. In the background 

of supply – based chain management, ML can effectively 

automate tasks and progress decision - making. For example, 

ML algorithms can analyze past patterns which are high in 

demand to foresee the upcoming future demand. 

Additionally, ML is used to improve shipping paths and 

conveyance schedules, reducing transportation costs and 

increasing efficiency.  

 

The possible profits of ML with supply – based chain 

management are significant, but there are also challenges 

and limitations to consider. The main problem is to maintain 

the quality of the data as a huge quantity of superior data is 

involved. Finally, ethical considerations should be 

considered when using ML, such as ensuring fairness and 

transparency in decision - making.  

 

Despite these challenges, ML is becoming an increasingly 

popular tool in supply - based chain management, and many 

businesses are already reaping the benefits. This study aims 

to explore the regions of systems which are based upon 

supply chain management and Machine learning, analyzing 

the various techniques and algorithms used, as well as the 

challenges and limitations involved. By doing so, this paper 

seeks to provide insights into how businesses can use ML to 

progress their operations based on the supply chain and gain 

a competitive edge in the marketplace.  

 

2. Literature Survey 
 

The research paper titled "Block - chain based on the cloud 

for maintaining technical sustainability " by Wong, Simon 

[1]. The work aims to examine the technical feasibility of 

integrating block chain and machine learning in an 

environment that is cloud - based to enhance the 

sustainability of SCM. The paper titled “The latest drifts of 

machine - based learning in supply - based chain 

Management" by Ni, Du, [2] published in 2020, reviews the 

present research state on the application of machine learning 

(ML) in supply - based chain management (SCM). This 

study involves a comprehensive review of 162 research 

papers published in various academic journals over the past 

two decades. The authors examine the latest trends in 

research in ML applications in SCM, including the types of 

ML algorithms used, the focus areas of research, and the 

research methodologies employed. The research paper titled 

"A Literature Review on Machine - based Learning in 

Supply - based Chain Management" by Benabbouand 

Berrado [3] published in the year 2022 conducted a review 

on the applications of machine - based learning (ML) in 

supply - based chain management (SCM). The paper titled 

“machine learning - based applications with optimization of 

the supply chain " [4] explores the use of techniques based 

on machine learning in optimizing supply - based chain 

management. The paper titled "Visualizing the 

Characteristics of the supply chain " [5] goals to deliver a 

complete analysis of the prevailing study on the visibility of 

supply chains. The paper titled "machine learning 

Application " [6]delivers a short – term overview of 

applications of machine learning in supply chain 

management. The paper titled "A systematic literature 

review on machine learning applications for sustainable 

agriculture supply chain performance" [7] provides a 

comprehensive review of the existing literature on the use of 

machine learning in sustainable agriculture supply chain 

management. The paper titled "The present and upcoming 

trends of machine learning in logistics with supply chain 

management" [8] provides a comprehensive review of the 

existing literature on the use of machine learning in logistics 

and supply chain management. The paper titled "Digital 
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transformation for integrating the Role of Artificial 

Intelligence and Machine Learning Applications" [9] 

provides a comprehensive analysis of the existing literature 

on the role and impact of artificial intelligence (AI) and 

machine learning (ML) applications in supply chain digital 

transformation. The paper titled "The Applications of 

Supply Chain with Artificial Intelligence" [10] explores the 

current state of research in the field of artificial intelligence 

(AI) applications in the supply - based chain.  

 

3. Machine learning techniques and 

algorithms 
 

There are various machine learning techniques and 

algorithms which are useful in supply chain management 

[9]. Here are some examples:  

a) Regression analysis: This technique can be used for 

demand forecasting by analyzing historical sales data to 

predict future demand.  

b) Time series analysis: It can be used to recognize designs 

and drifts in time - dependent data, for example, demand 

or inventory levels.  

c) Decision trees: This algorithm can be used for supplier 

selection by identifying key factors that influence 

supplier performance and recommending the best 

supplier based on these factors.  

d) Neural networks: This algorithm can be used for 

predictive maintenance by analyzing sensor data from 

equipment to predict when maintenance is required.  

e) Clustering: This technique can be used to group 

customers based on their purchasing behavior, which can 

be useful for targeted marketing and demand forecasting.  

f) Random forests: This algorithm can be used for quality 

control by analysing data on product defects to identify 

patterns and factors that contribute to defects.  

g) Reinforcement learning: This technique can be used for 

route optimization by training algorithms to learn from 

past experiences and improve decision - making over 

time.  

The potential percentage of usage of different algorithms of 

machine learning (ML) and methods in the supply – based 

chain with respect to demand forecasting is illustrated (see 

Fig.1). It is very much clear from the figure that the time 

series forecasting machine learning algorithm is the most 

often experienced and least used one is the clustering 

technique.  

 
Figure 1: The Potential usage percentage of different 

machine learning algorithms and methods in the supply - 

based chain management 

Fields of supply - based chain management and Machine 

learning algorithms 

 

1) Demand Forecasting:  

The most frequently used algorithm is forecasting the 

demand in supply - based chain management by doing 

analysis by regressing the data. It is defined as an arithmetic 

technique that assesses the relationship between a dependent 

and non - dependent variable. There are different types of 

investigation done using regressing techniques, including 

simple linear - based regression, multiple linear - based 

regression, and non - linear - based regression. Simple linear 

- based regression is used in areas where there exists a 

relationship between the variable which is dependent and the 

one which is independent [10].  

 

2) Inventory Management:  

Various ML techniques are usefulin managing the inventory 

area of the supply - based chain [3]. Some examples are 

explained.  

a) Demand forecasting: It is used to analyze historical sales 

data and other factors. It primarily optimizes inventory 

levels and avoids stock - outs or overstocking.  

b) Stock replenishment: It is used to improve stock 

replenishment decisions by studying various factors in 

order to determine the right time and quantity to reorder 

inventory items.  

c) Inventory optimization: It is used to optimize inventory 

levels by analyzing various factors in order to reduce 

excess inventory and improve cash flow.  

d) Root cause analysis: It is used to identify the root cause 

of inventory problems to improve inventory management 

practices.  

e) Supplier performance analysis: It is used to analyze 

supplier performance data to help companies make better 

decisions.  

f) Dynamic pricing: It is used to analyze market trends, 

consumer behavior, and competitor prices to maximize 

profits and reduce inventory waste.  

 

3) Logistics and transportation:  

Machine learning algorithms are being applied to logistics 

and transport in the supply - based chain [8] to expand 

competence, lessen expenses, and enhance customer service. 

There are certain examples.  

a) Route optimization: It is used to optimize delivery routes 

for transportation vehicles based on causes such as traffic 

conditions, weather, and customer locations. This can 

help businesses reduce transportation costs and improve 

delivery times.  

b) Predictive maintenance: It can analyze data from sensors 

on transportation vehicles to predict when maintenance is 

required. This can help businesses schedule maintenance 

activities and avoid breakdowns that could cause delays 

or disruptions in the supply chain.  

c) Demand forecasting: It is used to predict the demand for 

transportation services based on historical data and other 

relevant factors. This can help businesses optimize their 

transportation capacity and improve customer service by 

ensuring that they have sufficient resources to meet 

demand.  

d) Real - time tracking: It is used to track transportation 

vehicles and provide updates to customers on the status 
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of their shipments. This can help businesses improve 

customer service by providing accurate and timely 

information about delivery times.  

e) Inventory management: It is used to optimize levels of 

inventory in transportation vehicles to ensure that they 

are not carrying excess inventory that could add to 

transportation costs.  

 

Overall, machine learning algorithms can help businesses 

optimize logistics and transportation in the supply chain by 

improving route optimization [2], predictive maintenance, 

demand forecasting, real - time tracking, and inventory 

management. This can help businesses reduce costs, 

improve customer service, and enhance their 

competitiveness in the market.  

 

4) Quality Control:  

There are several algorithmsof machine learning which are 

applied in the quality control area of the supply chain [7]. 

Some of the commonly used algorithms include:  

a) Statistical Process Control (SPC): This is a classic 

method that uses statistical tools to detect when a 

process is deviating from its normal behavior. Machine 

learning algorithms can be used to enhance SPC by 

providing more accurate and automated monitoring of 

production processes.  

b) Fault detection and classification: The algorithms of 

Machine learning such as decision trees, artificial neural 

– based networks, and support vector - basedmachines 

are useful to detect and classifying faults in 

manufacturing processes, enabling businesses to take 

corrective action quickly and prevent quality issues 

from occurring.  

c) Predictive maintenance: Predictive maintenance 

algorithms can also be applied in quality control to 

forecastthe failure of equipment.  

d) Image and video analysis: Machine learning algorithms 

such as convolutional neural networks (CNNs) are 

useful to assess product images and videos.  

 

5) Supplier Management:  

There are several algorithms of machine learning which 

areusefulto the supplier management area of supply - based 

chain management [6]. Some of the examples are explained 

below:  

a) Clustering: This algorithm can be used to group suppliers 

into different clusters based on their performance metrics 

such as quality, delivery time, and cost. This helps in 

identifying the high - performing and low - performing 

suppliers and taking appropriate actions to improve their 

performance.  

b) Regression: Regression analysis can be used to identify 

the factors that affect supplier performance and predict 

their performance in the future. This helps in identifying 

the areas of improvement and taking proactive measures 

to address them.  

c) Decision Trees: Decision trees are useful to find the main 

factors in selecting the suppliers. Neural Networks: 

Neural networks are useful to examine large datasets to 

better examine the performance gaps.  

d) Support Vector Machines (SVM): SVM can be used to 

classify suppliers based on their performance metrics and 

identify the best - performing suppliers.  

Overall, these machine learning algorithms can help in 

improving supplier performance, reduce supply chain risks, 

and enhance overall supply chain efficiency [5]. Table 1 

shows some examples of areas of supply - based chain 

management systems and corresponding algorithms on 

machine learning.  

 

Table 1: Mapping of ML algorithms and techniques with 

different areas of the supply chain. 
Supply - based 

Chain Management 

areas 

Algorithms based on Machine Learning 

Demand 

forecasting 

Time series analysis, regression analysis, 

neural networks, ARIMA, VAR, LSTM 

Inventory 

management 

Optimization algorithms [2], decision trees, 

neural networks, reinforcement learning 

Supplier selection 
Clustering, decision trees, regression analysis, 

random forests 

Quality control 
algorithms on classification, decision trees, 

neural networks, machines on support vector 

Transportation 

optimization 

Linear programming, genetic algorithms, ant 

colony optimization, simulated annealing 

Warehousing 

optimization 

Clustering, neural networks, decision trees, 

reinforcement learning 

 

Challenges associated with mapping ML algorithm with 

SCM systems 

Several challenges associated with data collection, 

processing, and integration of Machine Learning (ML) 

algorithms with Supply Chain Management (SCM) systems 

are discussed (see Table 2).  

 

Table 2: Challenges associated with mapping ML algorithm 

with SCM systems. 
Challenges Description 

Data 

management 

SCM systems may have a different data schema 

or structure than the one required by the ML 

algorithm. This requires data to be pre - 

processed and transformed into a format that can 

be easily ingested by the algorithm.  

Version control 

ML models require version control similar to 

software code. SCM systems may not have built 

- in capabilities to version control the models or 

to compare different versions. A proper 

versioning strategy should be implemented.  

Reproducibility 

ML models depend on specific configurations, 

data sets, and parameters to produce consistent 

results. SCM systems should be able to track and 

reproduce the exact environment.  

Collaboration 

Collaboration between data scientists, software 

developers, and other stakeholders is essential 

for effective ML deployment.  

Scalability 

As data volumes increase and models become 

more complex, the computational resources 

required for training and inference may also 

increase.  

Governance 

The use of ML models in SCM systems raises 

ethical and legal concerns related to privacy, 

bias, and accountability. Proper governance 

frameworks and guidelines should be established 

to ensure that the models are used ethically and 

responsibly.  
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4. Proposed Model  
 

This paper proposes a predictive model for demand 

forecasting. Let's denote the demand for a particular product 

in a supply chain system as D, and let time be denoted by t. 

A simple linear regression model could be used to predict 

demand based on historical data, which can be formulated 

as:  

D_t = β_0 + β_1 * t + β_2 * ML_t + ε_t                (1)  

where:  

D_t is the demand at time t 

β_0, β_1, and β_2 are the coefficients to be estimated 

ML_t is a binary variable that indicates the use of machine 

learning (ML) in the supply chain system at time t, taking a 

value of 1 if ML is used and 0 otherwiseε_t is the error term 

that captures the random variation in demand not explained 

by the model.  

 

This equation represents a linear regression model with three 

coefficients: β_0, β_1, and β_2. β_0 represents the intercept, 

which is the expected demand at the reference time (e. g., t = 

0), β_1 represents the slope, which indicates the change in 

demand over time, and β_2 represents the effect of using 

machine learning in the supply chain system, which could 

capture the impact of ML on demand forecasting accuracy.  

 

The equation could be used to explore the effectiveness of 

machine learning in different applications of supply chain 

management systems, such as demand forecasting, inventory 

optimization, transportation scheduling, or supplier 

selection. The coefficients β_0, β_1, and β_2 could be 

estimated using historical data, and statistical techniques 

such as regression analysis could be used to assess the 

significance and robustness of the results. Further analysis 

could also be performed to evaluate the performance of the 

ML - based supply chain management system compared to 

traditional approaches, and to identify factors that may 

influence the effectiveness of machine learning in different 

supply chain contexts.  

 

5. Conclusion 
 

The paper was intended to explore the algorithms of 

Machine Learning to improve supply chain systems. The 

research carried out has demonstrated the vast potential of 

Machine Learning (ML) techniques in enhancing various 

features of Supply - based Chain Management (SCM) 

systems. The research highlighted the significance of data 

quality, algorithm selection, and domain knowledge in 

enabling the successful implementation of ML techniques in 

SCM [4]. The research findings have contributed to the 

development of a novel framework that integrates ML 

algorithms in SCM systems, which can be customized to 

meet specific business requirements. However, it also 

highlights the challenges associated with data collection, 

processing, and integration in SCM systems, as well as the 

need for ongoing algorithm refinement and validation. 

Whole, the research adds to the rising body of knowledge in 

the domain of SCM and provides valuable insights for 

businesses seeking to leverage ML for competitive 

advantage [10].  
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