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Abstract - Supply Chain here forms a core component in 

different organizations. Thus, we see here that the 

implementation of Supply Chain Management (SCM) business 

processes forms very important towards the success of an 

organization in case of bottom-line approaches. There are some 

fof the organizations which includes the procurement in an 

SCM solution which forms the leading vendors like the SAP, 

Oracle and aims towards the implementing it after 

implementing the ERP Solutions.  We see here that the usage 

of the AI/ML aims towards improving the SCM processes 

which further makes it more efficient in all means. The research 

here focusses on the conceptual level and thus it needs further 

analysis and detailing for implementing it and executing them 

using the machine learning concepts. 

AI/ ML used for demand planning in SCM - Here we consider 

the SCM vendors where they are involved in performing the 

functionality for Regression modeling or causal analysis in 

order to measure the forecasting demand. The functionality 

here is aimed to embed in the demand planning module. In case 

of advanced approach, we see that there exists the forecast 

demand numbers outside of the SCM that makes use of the 

advanced demand planning module. The analysis in this 

research is based on forming of the advanced linear regression 

using the derived variables, non-linear variables, decision trees, 

SVM, and adopting towards usage of the ensemble method. 

These models here we see that they perform better than those 

embedded in the SCM solution due to the rigor involved in the 

process. We also focus here on building the reinforcement 

Learning (RL) as the science of decision-making. It here forms 

the third paradigm in Machine Learning (other than supervised 

and unsupervised learning) for learning optimal behavior in an 

environment to obtain the maximum reward. Thus, we see that 

the focus is made on adopting the SCM solutions which forms 

quite mature and offer a very good solution to streamline and 

improve the supply chains. The ML algorithms developed here 

aims towards forming more capable of analyzing large, diverse 

data sets fast, and improves the demand forecasting accuracy. 

The machine learning algorithm here makes use of reducing 

freight costs, improves the supplier delivery performance, and 

minimizes supplier risk which forms the many benefits in the 

machine learning thus forms a collaborative supply chain 

network. 

There form the backdoors in neural networks which forms more 

powerful because the behavior of neural networks is difficult to 

explicate and form stealthier. This work provides motivation 

for further research into techniques for verifying and inspecting 

neural networks, just as we have developed tools for verifying 

and debugging software. The major focus here is to ensure 

comprehensive view of machine learning algorithm in 

applications of the SCM, that works as a reference for future 

research directions for SCM researchers and application insight 

for SCM practitioners. 

 

 

Taxonomy of Machine Learning in Supply Chain 

Management 

I. INTRODUCTION 

Its observed here that there forms creative supply chain 

management (SCM) as it suffers from uncertainty or 

information asymmetry, that is known as the “bullwhip effect” 

of the upstream amplification in the variability of the demand. 

Adopting towards a smooth flow of the decision-making 

process in the few of goods and service in case of the SCM 

contains several complex decision-making processes and 

barrier in passing the information. The machine learning here 

forms a key asset towards the smooth and hassle free supply 

chain management. 

The machine learning here can describe the non-linear 

relationship by adopting towards the traditional methods are 

not, for the training model of ML better describes how the 

output (y) changes with the input (x). In a non-ideal SC, the 

parameters associated with multiple explainer variables cannot 

be described exclusively by a linear model. 
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It’s found here that their forms that there exists the ML and its 

core that are suitable for a better SCM performance in terms of 

the prediction. Considering here that there exists the strengths 

of unsupervised learning and the reinforcement learning into 

consideration, ML is extremely effective in considering the 

major key factors most effecting SC performance. Forth, with 

the help of visual pattern recognition across a SC network. 

The ML can construct the unstructured data sets where 

traditional model fails. For instance, we see that there exists the 

traditional linear regression model requires a sample size larger 

than the number of features in the data sets. There exists the 

small company usually fails to gain enough sample size for 

their supply chain.  

 

By adopting the use of visual pattern recognition across a 

supply chain in network, we see here that the machine learning 

here is able to explore a lot of potential applications in 

maintaining physical assets and performing the inspections. 

The study here focusses on the lucubrating on clarifying the 

research trends and the ML applications in SCM by analyzing 

the available research articles There forms the power of 

machine learning in case of the demand planning that forms the 

combination of (1) large set of algorithms to test the data 

against performance and aims to (2) recognize the set of 

features which increases the business sales. The machine 

learning here automatically cleans the set of data, aims towards 

automating the seasonality detection & getting the inventory 

parameters right, to better understand variability through the 

supply chain. The major focus here is to detect issues in the 

supply chain even before they disrupt the business. Having a 

robust supply chain forecasting system means the business is 

equipped with resources and intelligence to respond to 

emerging issues and threats. 
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II. BACKGROUND RESEARCH 

Supply chain Planning by using the Machine learning. 

The supply planning process here aims to includes distribution, 

manufacturing, and procurement operations as per the demand 

forecasts, based on the capacity constraints and material 

availability in the lot. The focus here lies in integrating the 

entire end-to-end supply chain that aims to run most processes 

and decisions using the real time planning in autonomous ways. 

The machine learning in supply chain here aims towards 

adopting effective planning that can help supply chains 

function to operate easily in a volatile environment and ensure 

smooth functioning of the supply chain system. The 

Organization here aims towards increasing need to pull data 

across the value chain using the intelligent sensors, that are 

programmed to identify critical events, study the impacts, and 

control the issues in the supply chain system.  

There forms the power of machine learning in case of the 

demand planning that forms the combination of (1) large set of 

algorithms to test the data against performance and aims to (2) 

recognize the set of features which increases the business sales. 

The machine learning here automatically cleans the set of data, 

aims towards automating the seasonality detection & getting 

the inventory parameters right, to better understand variability 

through the supply chain. The major focus here is to detect 

issues in the supply chain even before they disrupt the business. 

Having a robust supply chain forecasting system means the 

business is equipped with resources and intelligence to respond 

to emerging issues and threats. 

The supply chain strategies here lie in: 

 Strategic Planning. We here see there exists the high 

level of supply chain management that is responsible 

for developing long-term plans that outline the 

company's overall objectives and goals 

 Tactical Planning and Operational Execution. 

Some of the key challenges in the Supply chain management 

that makes use of Machine learning concepts are: 

There exists the demand planning processes which includes the 

demand forecasting, sensing, and shaping that forms the prime 

candidates in terms of applying machine learning. This focus 

aims in terms of increasing forecasting complexity and rapidly 

shifting consumer demand are often in terms of the myriad 

factors like seasonality, new product introductions, promotions 

and other causal factors that makes decision processes more 

complex. 

 

 

There exists machine learning that delivers to supply chain 

management. 

 There exists the Cost efficiency due to machine learning, 

which systematically drives waste reduction and quality 

improvement. 

 There also exits the optimization of product flow in the 

supply chain without the supply chain firms needing to 

hold much inventory. 

 There forms the seamless supplier relationship 

management due to simpler, faster and proven 

administrative practices. 

 We see that adopting the machine learning helps to derive 

actionable insights, allowing for quick problem solving 

and continual improvement. 

 Data augmentation here aims towards allowing us to 

significantly increase the diversity of data available for 

training models, without collecting new data. The 

augmentation techniques used in deep learning 

applications depends on the type of data. To augment plain 

numerical data, techniques such as SMOTE or SMOTE 

NC are popular.  For unstructured data such as images and 

text, the augmentation techniques vary from simple 

transformations to neural network generated data, based on 

the complexity of the application.   
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 Incremental learning is a method of machine learning 

which does not require a large amount of data for training 

a model. Instead, learning starts with a very simple model 

typically predicting the average value with some degree of 

deviation. When a data scientist enters new data examples, 

the model is trained to be able to predict more accurate 

results. Over time, the number of data sets is good enough 

to make reliable forecasts. 

 

 Reinforcement learning is one of three basic machine 

learning techniques alongside supervised learning and 

unsupervised learning. It uses rewards and punishment as 

signals for positive and negative behavior. In robotics and 

industrial automation, RL is used to enable the robot to 

create an efficient adaptive control system for itself which 

learns from its own experience and behavior. 

 

III. LITERATURE REVIEW 

 

There are various articles that are related to the field of the SCM like the marketing, logistics, production, and supply chain. For each 

subcategories summarising is done as follows: 

 

Field Subfield Study 

Marketing Sales forecasting Lee et al. (2012)  

management Ketter et al. (2012) 

promotion O’Donnell et al. (2009)  

 

Pricing Shakya et al., 2010, Peterson and Flanagan, 2009 

Segmentation Market Casabayó, Agell and Sánchez-Hernández (2015) 

Customer Sarvari, Ustundag and Takci (2016)  

Consumer behaviour Bae and Kim, 2010, Martínez-López and Casillas, 2009 

 

Marketing decision support Stalidis, Karapistolis and 

Vafeiadis (2015) 

Direct marketing Rekha, Abdulla and Asharaf 

(2016) 

Industrial marketing Martínez-López and Casillas 

(2013) 

New products specification 

design 

Kwong et al. (2016)  

Product life-cycle management Taratukhin and Yadgarova 

(2018) 

https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0465
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0370
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0575
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0695
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0620
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0115
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0685
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0045
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0525
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0725
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0725
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0660
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0660
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0520
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0520
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0435
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0750
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0750
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Logistics Container terminal operations and management Salido et al., 2012, Cardoso et al., 2013 

General Wang et al. (2012)  

Inbound Logistics Processes Knoll, Prüglmeier and Reinhart (2016)  

Logistics systems automation Klumpp (2018) 

Lot-sizing Eslikizi et al. (2015)  

Logistics workflow Lee et al. (2011)  

Production Assembly lines Kucukkoc and Zhang (2015) 

automation Sanders and Gegov (2013)  

Production monitoring Olsson and Funk (2009)  

forecasting Li et al., 2013, Gligor et al., 

2018, Sheremetov et al., 2013 

systems Küfner et al. (2018); Ennen et al. (2016) 

planning and scheduling Ławrynowicz, 2008, Sousa and Tavares, 

2013 

data Quiñónez-Gámez and Camacho-Velázquez 

(2011) 

Integrated production management Bravo et al. (2011)  

General Mayr et al. (2018)  

Manufacturing systems Martinez-Barbera and Herrero-Perez, 

2010, Heger et al., 2016 

decision support Kasie et al. (2017)  

problem-solving Camarillo, Ríos and Althoff (2018) 

Quality control and improvement Taylan and Darrab (2012)  

monitoring Brandenburger et al. (2016)  

 

 

https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0675
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0110
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0825
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0385
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0380
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0200
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0460
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0410
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0680
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0590
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0485
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0260
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0260
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0705
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0415
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0195
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0450
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0720
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0720
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0640
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0640
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0075
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0530
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0515
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0515
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0290
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0350
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0095
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0755
https://www.sciencedirect.com/science/article/pii/S014829632030583X#b0070
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IV. ANALYSIS 

The study shows here that there is a forward-looking process in 

terms of coordinating assets which aims to optimize the 

delivery of goods, services and transfers the information from 

supplier to customer, also it balances the supply and demand. 

 

 

 

We observe here both supervised and unsupervised learning 

and see that the classification and regression are forming 

supervised learning tasks and some of the examples of tasks in 

unsupervised learning are clustering and association rule 

mining. Another common type of learning is reinforcement 

learning. Figure 2 shows selected methods of ML, grouped by 

the task they commonly solve. It is important to mention that 

this selection of methods is far from complete, and some 

methods can be used to solve more than one task. Also, there 

exist several variants of algorithms for each method. 

V. CONCLUSION 

The machine learning here aims where we assign data to the 

machine, and it learns on itself that helps smooth supply chain 

management processes. Its observed here that the Machine 

learning applications in the field of the supply chain is 

revolutionizing in a way that the retailers and suppliers are 

working together and, we see that as a branch of artificial 

intelligence, machine learning uses data to train a computer 

model so it can adjust to conditions without being programmed 

to do so. This way, the machine can teach itself over time, 

improving the accuracy of its own algorithms. 

Thus, we conclude that the success of the supply chain by 

applying the machine learning concepts depends upon 

following points below: 

 Setting up of a multifunctional team of professionals 

that has data experience and 

 Developing the Science, DevOps, Python, Java, QA, 

business analysis, etc. 

 Starting with a key business problem statement. 

 Establishing the right success metrics. 

 Choosing the right tech stack. 

 Considering your data readiness: focus on data 

quality and quantity. 

 Develop, train, test, and optimize models. 

 Deploy and retrain models. 

 Monitor model performance. 

Thus, we see there exists an unexpected increase and decrease 

in demand that is leading towards the speculative order placing 

and resultant excess inventory storage. A proper inventory 

management system ensures that the organization to keep a 

balance between demand and supply, thus it reduces the 

“bullwhip effect” which are the reason for the small 

fluctuations that are amplified as travel upstream. There exists 

the demand planning processes which includes the demand 

forecasting, sensing, and shaping that forms the prime 

candidates in terms of applying machine learning.  

 

This focus aims in terms of increasing forecasting complexity 

and rapidly shifting consumer demand are often in terms of the 

myriad factors like seasonality, new product introductions, 

promotions and other causal factors that makes decision 

processes more complex. 

Thus, we see here that there forms the machine learning which 

solves the algorithms under- or over-stocking. We can data 

sourced from many areas like the marketplace environment 

based on the datasets including if its seasonal trends, 

promotions, sales, and historic analysis, with ML that aims to 

predict the growth in demand. 
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