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ABSTRACT 

In present times, the primary goal of all the companies is to increase the sales of the products they offer 

by satisfying the customer. The worst scenario a company can face is losing their customers only because 

they were not able to provide proper services to the customers. Frequently experiencing back orders is 

one of the inconveniences that can make the customers switch their loyalties to other companies. 

A back order is an order which can’t be fulfilled at the given time due to lack of supply or the product is 

currently out of stock but can assure us that the delivery of the goods or services requested will be made 

by a certain date in the future because the production of goods or restoring the inventory is in progress. 

Backorders not only affect the customer count of a company but also its production planning, 

transportation management, logistics management and financial management. Back order prediction is a 

machine learning based solution that we present to avoid the backorders.  

This technique predicts whether an order of a given product can go on back order or not in the coming 

time. Such predictions can be optimized at different levels avoiding an unexpected burden on production, 

logistics and transportation planning. It helps the companies to be prepared for the production of a 

product, if the demand of that product increases abruptly. The companies can collect the raw materials, 

plan the storage for the products and also create appropriate transportation plan in advance.  

Though there are other solutions such as increasing inventory or stock of the products without the 

prediction but this will lead to increase in the storage costs and extra costs that might have to be included 

in the product prices which might result in losing business to other companies. Hence the mail goal of 

back order prediction is to save the company from losing its customers and further maximize its profits. 
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I.INTRODUCTION 

 

A Backorder is an order which can’t be accomplished at the given time due to insufficiency of supply or 

the goods are currently out of stock or not in inventory but can assure delivery of the goods or service 

requested by a certain date in the future because the manufacturing of products or reloading of inventory is 

underway. Unlike in the situation of Out-of-stock where the time of delivery of the goods can’t be pledged 

, in the Backorder situation the consumer are allowed to shop for the products and order. Simply put 

Backorder can be thought of as an order with a postponement of delivery. 

for a brief time or because of absence of supply, the client decides to wait until the demand product is 

available and there is a guaranteed delivery, then this scenario is called Backorder of a particular product. 

If the backorders are not handled punctually , there is a high chance of losing a customer to its opponent , 

along with impact on revenue ,share market price etc. On the other hand, taking actions to satisfy or reduce 

backorders puts immense amounts of pressure on the different stages of supply chain management. Doing 

whatever it takes to fulfill or lessen rainchecks will prompt expanded work/creation/transport/Warehouse 

costs and so on. 

 

      

Fig1.Back Order 

Uncertain behavior of customers’ demands makes the traditional supply chain structure to be less valuable 

in predicting demand forecasting which results in back ordered problems to be solved To overcome 

scarcity or backorder problem in supply chain, first, the industries must have to identify the parts with the 

premier probability of deficiency earlier to its incidence to meet a high prospectus to improve the overall 

production of an enterprise. In present paper, the different ML calculations are broke down and contrasted 
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in setting with recognizing the parts with deficiencies in light of past deals and gauging. This paper 

considers delay purchase forecasts utilizing different AI calculations and gives just intelligible and 

plausible raincheck choice situations. 

What to do to avoid Backorders? 

i. Increasing inventory or stock of products is not a solution as it increases storage costs and extra 

costs means they have to be included in the product prices which might result in losing business to 

competitors. 

ii. A well planned Supply Chain Management, Warehouse management and inventory management 

can avoid Backorders to some extent. 
 

II.PROBLEM STATEMENT 

In the modern digitalized world, where everything is purchased through the online stores, it is important 

for a company to have a proper stock of various products that they offer and it is also important for a 

customer to be able to receive the product on time, when they are in necessity. There might be many 

people who need the products in urgency such as medical equipment. These products must be delivered 

on time. Delay in their delivery must be avoided.  

The current system used in majority of companies is incapable of predicting if a given order can go on a 

backorder or not. It can’t notify the company when an order is about to go out of stock. It sends the order 

placed by the customer directly to backorder if it isn’t available in the inventory, not providing an 

opportunity to the company to avoid this situation. 

 

DISADVANTAGES 

1. Decrease in customer count of a company. 

2. If threshold is too high, we may run the risk of losing revenue. 

3. Bad customer reviews. 

4. Probability of customer claiming refunds increases. 

5. Imbalance in production and transportation plans. 
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III. PROPOSED METHOD 

Backorders prediction system aims at building a system which will help the organizations to identify the 

orders that can go out of stock in coming time, so that a company can add the stock into their inventory in 

advance before it causes any inconvenience to the customers. 

This uses Machine Learning techniques and facilitates us to identify an order that can go on backorder in 

the near future.It classifies the orders into an order that go on a backorder or not. This helps a company to 

identify the orders that can go out of stock in the coming time in advance. This mechanism will help the 

companies to have an inventory that has all the products that are in demand and is needed by the 

customers. 

 

ADVANTAGES 

1. It allows the companies to maintain their revenue. 

2. Helps in predicting the amount of goods to be produced. 

3. Decreases the number of delays that can occur. 

4. Clients fulfillment. 

5. Lower risk of financial crisis. 

 

 

 

IV. ARCHITECTURE 

A system architecture diagram would be used to show the relationship between different components. 

Normally they are made for frameworks which incorporate equipment and programming and these are 

addressed in the chart to show the connection between them. However, it can also be created for web 

applications. 

The proposed system consists of six modules as follows: 
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Fig2. System Architecture 

A. Data Source 

The Data used to train the model is collected from the standard open repositories available including 

UCI Repository and kaggle Repository where UCI Repository is the University of California, Irvine 

Repository. 

B. Data Integration 

Data collected from multiple repositories, databases or any other data source is all combined into a 

single data unit. In simple terms, parts of data from multiple sources is put together to develop one 

particular unit for further processing. 

C. Data Processing 

Data which is now a single unit undergoes two steps before being stored in the database of the 

system. These processing stages include Data Verification and Data Transformation. 

Data verification is where the data is checked for precision and inconsistencies. Complete data is 

checked in order to improve the accuracy of the system and Data Transformation is where the data is 

transformed into a standard form or structure that can be used to perform actions such as train or test 

the model. 
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D. Data Storage 

The data that is processed previously is now inserted into a database. This database is accessed using 

query languages. The data from this database is used for multiple purposes such as training the model, 

testing the model. 

E. Model Training and Tuning 

From the training dataset given to the model, the model will develop its own set of rules and learn the 

theory for making predictions. Tuning is a stage where the model selects its own set of hyper 

parameters which further optimizes the result or improves the accuracy. 

F. Presentation 

This module includes designing the visual and a web application which acts as an interface between 

the system and the user. Throughout the development of the model or system, security is given 

priority. Security of data and system is ensured at every stage. 

 

V. IMPLEMENTATION 

Module Description 

Implementation includes all those activities that take place to convert from old system to new system. The 

old system consists of manual operations, which is operated in a very difficult manner from the proposed 

system. A legitimate execution is fundamental to give a dependable framework to meet the prerequisites 

of the association. 
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Fig3. Activity Diagram of the system 

Models 

Random Forest 

This algorithm is a continuation to Decision Trees. Random Forest includes bagging strategy which 

further associates Bootstrap and Aggregation. In this method many  Decision Trees are taught on the 

training data and majority vote is chosen among the multiple decision trees of classification points. 
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XGBoost Classifier 

 

A Machine Learning algorithm that depends on Gradient Boosting type of Decision Trees is known as 

XGBoost Algorithm. It works on principle where training consecutive models by noticing errors of 

previous models is done. The Error identification is used to reduce the errors of upcoming models till a 

threshold point. Additionally It is no over fitting to Ensure sure that there. 

Logical Regression 

 

Logistic Regression is used for the classification problems. It is a Machine Learning based predictive 

analysis algorithm. It also uses the probability concepts for further resolution. 

 

a. Data Validation 

In this step, we perform different sets of validation on the given set of training files.  

1. Name Validation-We approve the name of the records in view of the given name in the composition 

document. We have made a regex design according to the name given in the blueprint document to use 

for approval. In the wake of approving the example in the name, we check for the length of date in the 

record name as well as the timeframe in the document name. Expecting that all of the characteristics are 

as indicated by essential, we move such records to "Good_Data_Folder" else we move such archives to 

"Bad_Data_Folder." 

 2. Number of Columns - We approve the quantity of segments present in the records, and in the event 

that it doesn't arrange with the value given in the example archive, then, the report is moved to 

"Bad_Data_Folder." 

3. Name of Columns - The name of the segments is approved and ought to be equivalent to given in the 

composition document. If not, then, the report is moved to "Bad_Data_Folder". 

4. The datatype of segments - The datatype of sections is given in the outline document. This is approved 

when we embed the records into Database. In the event that the datatype isn't right, the record is moved to 

"Bad_Data_Folder". 

5. Invalid qualities in sections - If any of the segments in a record have every one of the characteristics as 

NULL or missing, we discard such an archive and move it to "Bad_Data_Folder". 
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Pre-Processing  

In the same way as other example acknowledgment undertakings, pre-handling is vital for upgrading 

strength and acknowledgment. So, pre- processing step mainly consists of following tasks:  

i. Data Cleaning  

ii.  Integration  

 

b. Clustering 

Clustering is the process of dividing data into parts. Here we divide the given data set into different 

clusters and build models for each cluster. We compare the accuracy of all the models trained on 

each cluster and we choose the model which produces the highest accuracy. We compare the 

accuracy by using AUCROC metrics.  

c. Model Training 

 

1) Data Export from Database  

The data in a stored database is exported as a CSV file to be used for model training.  

2) Information Preprocessing 

a) Check for invalid qualities in the sections. If present, drop the invalid qualities.  

b) Check if any column has zero standard deviation, remove such columns as they don't give any 

information during model training. 

 c) Apply scaling and PCA in the segments, eliminate multi collinearity. 

 

3) Model Selection  

After clusters are created, we find the best model for each cluster. We are utilizing two calculations, 

"Random Forest" and "XG Boost". For each cluster, both the algorithms are passed with the best 

parameters derived from Grid Search. We ascertain the AUC scores for the two models and select the 

model with the best score. Additionally, the model is chosen for each bunch. Every one of the models 

for each bunch are put something aside for use in forecast. 

d. Model saving 

After training our models using the given training data we test its performance using test data. 

Finally we’ll save the model which has better performance over new unknown instances. 
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VI. RESULT 

 

Fig 4.User Interface of the system 

 

Fig 5. Input File 
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Fig 6. Output File 

 

VII. CONCLUSION AND FUTURE SCOPE 

Conclusion 

• A new way to approach the orders that can go out of stock in the coming future. 

• The proposed system is a solution for all the companies who are facing financial crisis, loss of 

customer count or disturbance in production planning due to these types of systems. 

• This system will help the companies know about the orders that can go on backorder in the 

coming time, this will help the companies to manage the inventory in a proper way. 

• Further when companies will start using this system, customers will face less number of 

backorders 

 

Future scope 

• Graphical representations of the orders that can go on backorders in an year are to be generated. 

• A remainder can be set that will notify the company about the upcoming orders that can go out of 

stock. 

• It can also be implemented in a multi-user format. 

• Accuracy and stability of the model could be increased by implementing wider range of Machine 

Learning algorithms. 

• Connecting the backorder prediction with a Chatbot or Artificial Intelligence based announcer 

can notify the employees of the company about the backorders boisterously. 

 

 

 

 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 4 (April) - 2022

http://ymerdigital.com

Page No:470



VIII. REFERENCES 

 

[1] Ramon Cayuela, Understanding what is backorder according to lean manufacturing, January 

2021. 

[2] Rodrigo Santiss, Eduardo Pestana de Aguiar and Leonardo Goliatt, Predicting Material 

Backorders in Inventory Management using Machine Learning, 4th IEEE Latin American Conference 

on Computational Intelligence, November 2017. 

[3] Chinmay Dalvi, Backorder Prediction using Machine Learning, June 2021. 

[4] Jason Brownlee, Singular value decomposition for dimensionality reduction in Python, May 2020.  

[5] What is Backorder? Description available at: 

https://corporatefinanceinstitute.com/resources/knowledge/other/backorder/ 

[6] Katrina Wakefield, Predictive Modeling Analytics and Machine Learning, Description available 

at: https://www.sas.com/en_gb/insights/articles/analytics/a-guide-to-predictive-analytics-and-

machine-learning.html 

[7] Samiul Islam and SamanHassanzadeh Amin, Prediction of probable backorder scenarios in the 

supply chain using distributed random forest and gradient boosting machine learning techniques, 

Journal of big data 7, Article number: 65, 2020. 

[8] De Santis, R. B., de Aguiar, E. P., and Goliatt, L. (2017). Predicting material backorders in 

inventory management using machine learning. IEEE Latin American Conference on Computational 

Intelligence (LA-CCI).1-6 

[9] Hajek, P., and Abedin, M. Z. (2020). A Profit Function-Maximizing Inventory Backorder 

Prediction System using Big Data Analytics. IEEE Access, 1–1 

[10] Guanghui W., (2012). Demand Forecasting of Supply Chain Based on Support Vector 

Regression Method, International Workshop on Information and Electronics Engineering (IWIEE). 

Vol 29. Pp. 280-284 

[11] Anigbogu S. O., Oladipo O.F and Karim U. (2011), an Intelligent Model for Sales and Inventory 

Management, Indian Journal of Computer Science and Engineering (IJCSE). 2(5):785-791 

[12] Islam, S., and Amin, S. H. (2020). Prediction of probable backorder scenarios in the supply 

chain using Distributed Random Forest and Gradient Boosting Machine learning techniques, Journal 

of Big Data, 7(1). 

[13] Tereza Šustrová (2016). A Suitable Artificial Intelligence Model for Inventory Level 

Optimization,. Trendy Ekonomiky a Managementu Trends Economics and Management. 25(1):48-55 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 4 (April) - 2022

http://ymerdigital.com

Page No:471

https://corporatefinanceinstitute.com/resources/knowledge/other/backorder/
https://www.sas.com/en_gb/insights/articles/analytics/a-guide-to-predictive-analytics-and-machine-learning.html
https://www.sas.com/en_gb/insights/articles/analytics/a-guide-to-predictive-analytics-and-machine-learning.html


[14] Boniface, E., Nwokoye, C. H., Chukwuemeka, A. J. (2013). Automated Inventory Control 

System for Nigeria Power Holding Company. Department of Computer Science, Nnamdi Azikiwe 

University, Anambra State, Nigeria. 8(1): 50-60 

[15] Chopra, C., Sinha, S., Jaroli, S., Shukla, A., and Maheshwari, S. (2017). Recurrent Neural 

Networks with Non-Sequential Data to Predict Hospital Readmission of Diabetic Patients. 

Proceedings of the 2017 International Conference on Computational Biology and Bioinformatics - 

ICCBB. 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 4 (April) - 2022

http://ymerdigital.com

Page No:472


