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ABSTRACT
A major requirement for small/medium-sized businesses is Inventory Management since a lot of money and skilled labor has to be invested to do so. E-commerce giants use Machine Learning models to maintain their inventory based on demand for a particular item. Inventory Management can be extended as a service to small/medium sized businesses to improve their sales and predict the demand of various products. Demand forecasting is a crucial part of all businesses and brings up the following question: How much stock of an item should a company/business keep to meet the demands, i.e., what should the predicted demand of a product be? Among its many benefits, a predictive forecast is a key enabler for a better customer experience through the reduction of out-of-stock situations, and for lower costs due to better planned inventory and less write-off items. The researcher discusses the challenges of building an Inventory system and discusses the design decisions.
23

CHAPTER ONE
GENERAL INTRODUCTION
1.1 BACKGROUND TO THE STUDY
Inventory is the supply of raw materials, partially finished goods called work-in-progress and finished goods, an organization maintains to meet its operational needs. It represents a sizeable investment and a potential source of waste that needs to be carefully controlled. Inventory is defined as a stock of goods that is maintained by a business in anticipation of some future demand (Shail, 2018). Kaur and Singh (2016) asserted that inventory management is a major requirement even for the small and medium shop owners. A system which tracks inventory levels, orders and sales in order to perform predictive analysis, obtaining forecasted demand will help to reduce over-stock and out of-stock situations. A good inventory management system must ensure keeping enough stock in the warehouse to ensure the business keep functioning but not enough stock to drain its limited cash reserves. This is a task where all business needs are to be anticipated, most of the calls made are crisis calls, yet where the people in-charge of the inventory need to find a solution. All done while simultaneously not using all the capital into non-moving stock. Forecasting product demand is one of the core challenges in any retail business. 
Another question that needs to be answered is how the researcher plans on using linear regression into inventory management. Does it have any use in managing inventory? Linear regression needs to be teamed with human oversight and should be treated as part of the system but not as a replacement for the system or the system itself. That being said, there are several companies that are using artificial intelligence in the inventory process and it is yielding very impressive results which leads us to believe that using linear regression might after all have a significant impact on demand forecasting (Yang, et al., 2020). 
The researcher are transitioning from the traditional ways of managing inventory, which is the direct result of the availability of the huge amounts of real-time data that are now routinely generated on the internet and through the interconnected world of enterprise software systems and smart products. Managers need to make effective use of this newly available data, by redesigning their inventory management process, to stay in the competition against several other Ecommerce businesses. Amazon, one of the giants in the business have used inventory management teamed with algorithm in almost every part of the prediction process. Optimum inventory should be maintained by all organization so that under inventory can be eliminated which disrupt the financial figures. Careful evaluation of internal and external factors through better planning can improve the status of inventory (Deng and Liu, 2021).
Linear optimization has been studied for decades; progress on linear optimization with inventory constraints has only begun to occur in recent years, that is, with most work focusing on special cases. The reason is that inventory management constraints couple the decision of the agent across rounds in an unavoidable way. So, without knowledge of future prices and demands, it is challenging to design algorithms with provable worst-case guarantees. Linear regression algorithm is of particular interest due to its relationships to classical problems in the online algorithms community. Specifically, linear regression is a generalization of several classic algorithmic problems in the area of online search or conversion problems (Varkalys, 2021). 
The fundamental problem of managing an inventory over time in the presence of stochastic demand is one of the core problems of operations research. This project is motivated by the need (in both government and industry) to understand such complex inventory systems used to model many of society’s most important problems. Such models, which arise in applications as diverse as military and sustainable operations, the provisioning of renewable energy resources, health care operations, the management of global supply chains, and cloud computing, are often characterized by their high-dimensionality, uncertainty, and complicated dependency structure. 
This project aim to apply linear regression algorithm for inventory management optimization.
1.2	STATEMENT OF THE PROBLEM
This research work was undertaken to uncover some of the problems with conventional inventory management systems. An inventory management problem is addressed for a make-to-order supply chain that has inventory holding and/or manufacturing locations at each node. Inventory costs have lot of impact on the profitability of the firm and its success. Inventory management and its optimized decisions are depending on the identification of key success factors and right decisions at right moment. In a dynamic market environment, it is necessary to focus on the decision making and the factors influencing decision making in order to optimize the results of inventory function. The approach can bring a light on the variables and these have lot of biased information. Testing of the factors influence on inventory decisions by using linear regression algorithm can help to improve the reliability of the factors taken as key variables in decision making. Hence, the present research is focused on the dimension of algorithm approach to inventory optimization using linear regression.
1.3	AIM AND OBJECTIVES OF THE STUDY
The aim of this research is to develop algorithmic approaches to inventory management optimization using linear regression algorithm. The objectives are to:
i. design a system that will maintain better customer service levels. 
ii. automate customer, product, supplier management on the system
iii. develop Algorithmic Approaches to Inventory Management Optimization using linear regression algorithm Manage every users of the system
iv. maximize the time-averaged expected profit of the supply network
1.4	SIGNIFICANCE OF THE STUDY
The main significance of this project is to use an algorithm approach for inventory management. The goal of the decision maker is to cover the demand at each time slot while minimizing the cost of buying assets from the market. The researcher proposes using linear regression, an algorithm for linear programming with inventory constraints, and an extended version that handles rate constraints to/from the inventory. The algorithm approach can achieve optimal competitive ratios, meaning that no other algorithm can achieve a better theoretical guarantee. To illustrate the results, the researcher uses the proposed algorithms for focused on energy procurement and storage management strategies for data centers.
1.5	SCOPE OF THE STUDY
The inventory management system is a real-time inventory database capable of connecting multiple stores.  This can be used to track the inventory of a single store or to manage the delivery of stock between several branches of a larger franchise. However, the system merely records sales and restocking data and provides warning of low stock at any location through email at a specified interval.
The goal is to reduce the stress of tracking rather than to holder all store maintenance. Further features may consist of the ability to create reports of sales, but again the explanation is left to the management. In addition, since theft does occasionally occur, the system provides solutions for confirming the store inventory and for correcting stock quantities.
1.6 ORGANIZATION OF THE REPORT
The project write-up is organized into five distinct chapters. Chapter one covers general introduction, which contains introduction to the research topic, statement of the problem, aim and objectives, significance of the study, scope and limitation and organization of the report. Chapter two covers literature review, which contains review of related past work, Overview of inventory management, description of algorithm approach and description of linear regression algorithm. Chapter three explains the project methodology which includes analysis of existing system, problems of the existing system, and the description of the proposed system, advantages of proposed system and design and implementation techniques used. Chapter four explains the design, implementation and documentation of the system which contain system design output design, input design, database design and procedure design, implementation of the system hardware and software support and documentation of the new system installation procedure, operating the system and system maintenance. Lastly, chapter five explains the summary of the research, recommendations and conclusion.

CHAPTER TWO
LITERATURE REVIEW
2.1	REVIEW OF RELATED LITERATURE 
Yang (2020) proposed an online linear optimization with inventory management constraints. The paper considered the problem of online linear optimization with inventory management constraints. Specifcally, they consider an online scenario where a decision maker needs to satisfy her time-varying demand for some units of an asset, either from a market with a time-varying price or from her own inventory. In each time slot, the decision maker is presented a (linear) price and must immediately decide the amount to purchase for covering the demand and/or for storing in the inventory for future use. The inventory has a limited capacity and can be used to buy and store assets at low price and cover the demand when the price is high. The ultimate goal of the decision maker is to cover the demand at each time slot while minimizing the cost of buying assets from the market. We propose ARP, an online algorithm for linear programming with inventory constraints, and ARPRate, an extended version that handles rate constraints to/from the inventory. Both ARP and ARPRate achieve optimal competitive ratios, meaning that no other online algorithm can achieve a better theoretical guarantee. To illustrate the results, we use the proposed algorithms in a case study focused on energy procurement and storage management strategies for data centers.
Deng and Liu (2021) developed a deep learning-based inventory management and demand prediction optimization method for anomaly detection. The work intends to reduce the cost during the life cycle of the supply chain by optimizing the IM process. Specifically, the IM process is firstly formulated as a mathematical model, in which the objective is to jointly minimize the logistic cost and maximize the profit. On this basis, a deep inventory management (DIM) method is proposed to address this model by using the long short-term memory (LSTM) theory of deep learning (DL). In particular, DIM transforms the time series problem into a supervised learning one and it is trained using the back propagation pattern, such that the training process can be finished efficiently. The experimental results show that the average inventory demand prediction accuracy of DIM exceeds about 80%, which can reduce the inventory cost by about 25% compared with the other state-of-the-art methods and detect the anomaly inventory actions quickly.
Sohail (2018) worked on a study of inventory management system case study. The paper presented a case study for the steel manufacturing industry (Small Scale Industry) on inventory management. The relationship between the inventory management and company performance was determined based on inventory days and return on asset (ROA) analysis. The research found that company X had a few inventory problems such as unorganized inventory arrangement, large amount of inventory days / no cycle counting and no accurate records balance due to unskilled workers. The study also proved that there was a significant relationship between return on asset (ROA) and inventory days. This paper also provides recommendation to the company and for further research.
Abdolazimi, Shishebori, Goodarzian, Ghasemi and Appolloni (2021) designied a new mathematical model based on ABC analysis for inventory control problem. The method of grouping and inventory control available in traditional ABC has several disadvantages. These shortcomings have led to the development of an optimization model in the present study to improve the grouping and inventory control decisions in ABC. Moreover, it simultaneously optimizes the existing business relationships among revenue, investment in inventory and customer satisfaction (through service levels) as well as a company’s budget for inventory costs. In this paper, a mathematical model is presented to classify inventory items, taking into account significant profit and cost reduction indices. The model has an objective function to maximize the net profit of items in stock. Limitations such as budget even inventory shortages are taken into account too. The mathematical model is solved by the Benders decomposition and the Lagrange relaxation algorithms. Then, the results of the two solutions are compared. The TOPSIS technique and statistical tests are used to evaluate and compare the proposed solutions with one another and to choose the best one. Subsequently, several sensitivity analyses are performed on the model, which helps inventory control managers determine the effect of inventory management costs on optimal decision making and item grouping. Finally, according to the results of evaluating the efficiency of the proposed model and the solution method, a real-world case study is conducted on the ceramic tile industry. Based on the proposed approach, several managerial perspectives are gained on optimal inventory grouping and item control strategies.
Michalski (2017) developed an inventory management optimization as part of operational risk management. The article presented the consequences for the recipients firm that can result from operating risk that is related to delivery risk generated by the suppliers. The present article offers a method that uses portfolio management theory to chose the suppliers.
Dania (2010) developed an application of genetic algorithms in inventory management. In order to deal with the fluctuation of the demand that creates a mismatch between supply and demand, Genetic Algorithms are applied to define the optimal solution based on periodic review system. Genetic Algorithms as one of the optimization method are chosen because it can handle the problem with highly constrained, multi criteria, multi combinatorial problem and has large solution. There are several steps that need to be accomplished to achieve the objective. First, mathematic model of inventory management which contain of all cost component need to be determined. Second, based on the proposed mathematic model, Genetic Algorithms as the optimization method is developed. Finally, the result of Genetic Algorithms is applied in real case study which is case in one of biscuits companies in Indonesia.
Dittrich and Fohlmeister (2021) worked on deep q‑learning‑based optimization of the inventory control in a linear process chain. The systemi s an adaptive and continuously self-optimizing inventory control on a global level is necessary to overcome the resulting challenges. Advances in sensor and communication technology allow companies to realize a global data exchange to achieve a holistic inventory control. Based on deep q-learning, a method for a self-optimizing inventory control is developed. Here, the decision process is based on an artifcial neural network. Its input is modeled as a state vector that describes the current stocks and orders within the process chain. The output represents a control vector that controls orders for each individual station. Furthermore, a reward function, which is based on the resulting storage and late order costs, is implemented for simulations-based decision optimization. One of the main challenges of implementing deep q-learning is the hyperparameter optimization for the training process, which is investigated in this paper. The results show a signifcant sensitivity for the leaning rate α and the exploration rate ε. Based on optimized hyperparameters, the potential of the developed methodology could be shown by signifcantly reducing the total costs compared to the initial state and by achieving stable control behavior for a process chain containing up to 10 stations.


2.2 OVERVIEW OF INVENTORY MANAGEMENT
Inventory management refers to the process of ordering, storing, using, and selling a company's inventory. This includes the management of raw materials, components, and finished products, as well as warehousing and processing of such items a company's inventory is one of its most valuable assets. In retail, manufacturing, food services, and other inventory-intensive sectors, a company's inputs and finished products are the core of its business. A shortage of inventory when and where it's needed can be extremely detrimental. At the same time, inventory can be thought of as a liability (if not in an accounting sense). A large inventory carries the risk of spoilage, theft, damage, or shifts in demand. Inventory must be insured, and if it is not sold in time it may have to be disposed of at clearance prices or simply destroyed. or these reasons, inventory management is important for businesses of any size. Knowing when to restock inventory, what amounts to purchase or produce, what price to pay as well as when to sell and at what price can easily become complex decisions. Small businesses will often keep track of stock manually and determine the reorder points and quantities using spreadsheet (Excel) formulas. Larger businesses will use specialized enterprise resource planning (ERP) software. The largest corporations use highly customized software as a service (SaaS) applications (Cao, 2019).
2.2.1	Inventory Management Optimization
Inventory optimization is the process of maintaining the right amount of inventory required to meet demand, keep logistics costs low, and avoid common inventory issues such as stockouts, overstocking, and backorders. Inventory optimization is an ecommerce best practice and strategy that ensures stock control is managed efficiently by implementing tools, technology, processes, and techniques to track inventory in real time, better forecast demand, and optimize storage. 
To always have the right amount of product ready to be fulfilled, you need to take into consideration storage capabilities, current inventory levels, supplier lead times and schedules, seasonal trends, and future campaigns. Here is an overview of what’s involved in the inventory optimization process (Qi, 2019). 
Demand forecasting
Demand forecasting is the process of using historical data to estimate future demand for your products. Demand forecasting helps you make better-informed supply decisions that aim to predict the total sales and revenue for a future period of time. Forecasting demand will never be 100% accurate, but it will significantly lower the risk of stockouts and improve customer satisfaction while optimizing inventory levels.
Inventory replenishment
Inventory replenishment is the process of moving products from inventory storage to picking shelves, or receiving more inventory from the manufacturer. The inventory replenishment process is important because it helps to ensure there is enough inventories ready to be picked and packed as soon as each order comes in. By restocking on inventory at the right time to meet demand, you can avoid backorders and delayed deliveries (Varcalys, 2021).
Inventory levels
Stocking too much inventory requires a lot of capital. Meanwhile, too little inventory leads to missed sales opportunities and upset customers. Optimizing inventory levels with the ideal amount of each product in stock can reduce the risk of common inventory issues, from high storage costs to out-of-stock items. Healthy inventory levels are a clear sign of efficiency and profitability. It improves cash flow, optimizes warehousing capacity, and builds brand loyalty and trust.
Inventory storage
Optimizing inventory storage is a necessary part of running any business that sells physical goods. A cost-effective inventory storage system helps you manage your inventory to meet customer expectations, while allowing room for your business to grow. Keep in mind that storage needs will vary from business to business, based on sales volume, product attributes, and locations shipped to and from. Finding ways to get strategic on storage is a major component of inventory optimization. To always have the right amount of product ready to be fulfilled, you need to take into consideration storage capabilities, current inventory levels, supplier lead times and schedules, seasonal trends, and future campaigns.
Here is an overview of what’s involved in the inventory optimization process (Varcalys, 2021). 
Demand forecasting
Demand forecasting is the process of using historical data to estimate future demand for your products. Demand forecasting helps you make better-informed supply decisions that aim to predict the total sales and revenue for a future period of time. Forecasting demand will never be 100% accurate, but it will significantly lower the risk of stockouts and improve customer satisfaction while optimizing inventory levels.
Inventory replenishment
Inventory replenishment is the process of moving products from inventory storage to picking shelves, or receiving more inventory from the manufacturer.
The inventory replenishment process is important because it helps to ensure there is enough inventory ready to be picked and packed as soon as each order comes in. By restocking on inventory at the right time to meet demand, you can avoid backorders and delayed deliveries.
Inventory levels
Stocking too much inventory requires a lot of capital. Meanwhile, too little inventory leads to missed sales opportunities and upset customers. Optimizing inventory levels with the ideal amount of each product in stock can reduce the risk of common inventory issues, from high storage costs to out-of-stock items.
Inventory storage
Optimizing inventory storage is a necessary part of running any business that sells physical goods. A cost-effective inventory storage system helps you manage your inventory to meet customer expectations, while allowing room for your business to grow (Varcalys, 2021).
2.3 Description of Algorithmic Approach
An algorithm is a sequence of instructions to take the inputs, A, and interpret the data involved, B. They can assist in calculating functions from data points in Data Science Training, among other more advanced tasks. Aside from programming, they are vital in data encryption. Rather than storing data in a method that consumes less storage space, it is stored in a way that is invisible to other programs.
Linear Regression is an ML algorithm used for supervised learning. Linear regression performs the task to predict a dependent variable (target) based on the given independent variable(s). So, this regression technique finds out a linear relationship between a dependent variable and the other given independent variables.
An algorithm is often expressed in the form of a graph, where a square represents each step. Arrows then branch off from each step to point to possible directions that you may take to solve the problem. In some cases, you must follow a particular set of steps to solve the problem. In other instances, you might be able to follow different paths that will all lead to the same solution (Varcalys, 2021).
2.4 Description of Linear Regression Algorithm
Linear Regression is a machine learning algorithm based on supervised learning. It performs a regression task. Regression models a target prediction value based on independent variables. It is mostly used for finding out the relationship between variables and forecasting. Different regression models differ based on – the kind of relationship between dependent and independent variables they are considering, and the number of independent variables getting used. Linear regression performs the task to predict a dependent variable value (y) based on a given independent variable (x). So, this regression technique finds out a linear relationship between x (input) and y(output). Hence, the name is Linear Regression.
In the figure above, X (input) is the work experience and Y (output) is the salary of a person. The regression line is the best fit line for our model.
Hypothesis function for Linear Regression :
	Y=Ꝋ 1 + Ꝋ 2.X
Linear regression is a quiet and simple statistical regression method used for predictive analysis and shows the relationship between the continuous variables. Linear regression shows the linear relationship between the independent variable (X-axis) and the dependent variable (Y-axis), consequently called linear regression. (Varcalys, 2021).

[image: ]
Figure 2.1: Linear Regression Graph
 Source: (Buschiazzo, Mula and Campuzano-Bolarin, 2020).


CHAPTER THREE
RESEARCH METHODOLOGY AND ANALYSIS 
3.1	RESEARCH METHODOLOGY 
The research work “Algorithmic Approaches to Inventory Management Optimization”  is a inventory system using ‘algorithmic approach to achieve its management and linear regression algorithm for inventory included in the system is the supplier registration and management, product registration and management, user management, customer management sales report, receipt printing and sales forecasting. This work was done as a result to solve the problems usually encountered in most organizations. 
The Application will be developed in a .net (dot net) integrated development environment (.net IDE). The Application IDE is chosen following the fact that extracted information needs to be presented in an enhanced pictorial/graphical format and easy communication with the database for program flexibility in windows platform.
3.1.1	Algorithm 3.1: Implementation Algorithm
1. Start

2. Read Number of Data (n)

3. For i=1 to n:
     Read Xi and Yi
   Next i

4. Initialize:
     sumX = 0
     sumX2 = 0
     sumY = 0
     sumXY = 0

5. Calculate Required Sum
   For i=1 to n:
     sumX = sumX + Xi
     sumX2 = sumX2 + Xi * Xi
     sumY = sumY + Yi
     sumXY = sumXY + Xi * Yi
   Next i

6. Calculate Required Constant a and b of y = a + bx:
   b = (n * sumXY - sumX * sumY)/(n*sumX2 - sumX * sumX)
   a = (sumY - b*sumX)/n

7. Display value of a and b

8. Stop
 
Source: (Abdolazimi, 2021)
3.2	ANALYSIS OF THE EXISTING SYSTEM
There is a number of Inventory Management System available in the market. After doing my research, the researcher has come to know that most of them are limited to few products. Some others are lacking in good UI. Marketing points are not much focused on increasing sales. Customer management system and Inventory Management system can’t be linked due to different organization which leads to compromising the client satisfaction level. Most of them are not using the cloud computing concept but we are trying to develop such a system that is for everyone rather than for only big companies or for a small organization. Most of them are expensive to use and their maintenance is generally not cheap. 
3.3	PROBLEMS OF THE EXISTING SYSTEM
The existing inventory management system has some disadvantages, these are:
i. Inconsistent Tracking:
Using manual inventory tracking procedures across different software and spreadsheets is time-consuming, redundant and vulnerable to errors. 
ii. Warehouse Efficiency:
Inventory management controls at the warehouse is labor-intensive and involves several steps, including receiving and putaway, picking, packing and shipping. 
iii. Inaccurate Data:
You need to know, at any given moment, exactly what inventory you have. Gone are the days when inventory could be counted once a year with an all-hands-on-deck approach.
iv. Changing Demand:
Customer demand is constantly shifting. Keeping too much could result in obsolete inventory you’re unable to sell, while keeping too little could leave you unable to fulfill customer orders. 
v. Limited Visibility:
When your inventory is hard to identify or locate in the warehouse, it leads to incomplete, inaccurate or delayed shipments. 
vi. Manual Documentation:
Managing inventory with paperwork and manual processes is tedious and not secure. And it doesn’t easily scale across multiple warehouses with lots of stock.
vii. Problem Stock:
Perishable and fragile stock need specialized plans for care and storage. And high-value inventory needs specific loss-prevention strategies and inventory controls.
3.4	DESCRIPTION OF THE PROPOSED SYSTEM
The Inventory Management System using linear regression is a real-time inventory database capable of connecting multiple stores.  This can be used to track the inventory of a single store or to manage the delivery of stock between several branches of a larger franchise. However, the system merely records sales and restocking data and provides warning of low stock at any location through email at a specified interval.
The goal is to reduce the stress of tracking rather than to holder all store maintenance. Further features may consist of the ability to create reports of sales, but again the explanation is left to the management. In addition, since theft does occasionally occur, the system provides solutions for confirming the store inventory and for correcting stock quantities. Production units use an inventory management system to reduce their transport costs. The system is used to track products and parts as they are transported from a seller to a storeroom, between storerooms, and finally to a retail location or directly to a customer.
3.5	ADVANTAGES OF THE PROPOSED SYSTEM 
There are many advantages of the inventory management system. They are:
i. Cost savings
ii. Increased efficiency
iii. Warehouse organization
iv. Updated data
v. Data security
vi. Insight into Trends


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATIONS
5.1 SUMMARY 
Algorithmic approach to inventory management optimization using linear regression algorithm has been successfully developed. Through this project the researcher have demonstrated that linear regression can provide a viable approach to advancing the state of the art in inventory management optimization. The method the researcher adopted has performed a well accepted algorithmic approach. Though the problems solved in this project were truly complex from a technical standpointnot much effort was directed at ensuring that the models reflected all the practical issues inherent in real world inventory systems. The system improved customer service. It significantly improves inventory turns, optimizes flow of goods. It also improves cash flow, visibility and decision making. It provides efficient execution of tasks using this fast and reliable computerized method. The Application was developed in a .net (dot net) integrated development environment (.net IDE) choosing Microsoft Visual C Sharp as the programming language and MySQL a relational database management system for the backend. 
5.2  CONCLUSION 
This inventory management system will help Small/Medium businesses to maintain inventory and minimize manual labor. Allowing it to reduce the capital spent on maintaining inventory. In this process it aims at simultaneously improve in profitability. With the optimization technique, the overstock and stock-out of items are reduced as the stocks are ordered based on the demand. In the future, the accuracy of the model can be improved by incorporating categorical embeddings in neural networks as it is still a budding topic in the field of neural networks and requires more research.
5.3	RECOMMENDATIONS	
Based on the findings of the study, the researcher recommends the following;
i.	User Training: Every user or administrator who works on the system should be trained on how to operate the new system to enhance effective and efficient administrative performance.
ii.	Businesses should adopt this system to enable easy access to sales at any point in time.
iii.	More research should be conducted on the topic as machine learning approach can be included.



REFERENCES
Buschiazzo, M., Mula, J. & Campuzano-Bolarin, F. (2020). Simulation Optimization for The Inventory Management of Healthcare Supplies, International  Journal of Simulation Model. Vol. 19, Issue: 2. Pp. 255-266. https://doi.org/10.2507/IJSIMM19-2-514 255
Cao, Y. (2019). Comprehensive survey of guaranteed-service models for multi-echelon inventory optimization, International Journal of  Production Economics. Vol. 1, Issue: 2. Pp. 10–12. 
Dania, W., A., P. (2010). Application of Genetic Algorithms in Inventory Management, International Scientific Book, Chapter 25.  Pp. 245-258.
Deng, C. & Liu, Y. (2021). A Deep Learning-Based Inventory Management and Demand Prediction Optimization Method for Anomaly Detection. Wireless Communications and Mobile Computing. Vol. 2. Pp. 17-18
Dittrich, M., A. & Fohlmeiste, S. (2020). A deep q‑learning‑based optimization of the inventory control in a linear process chain, Journal of Production Engineering. Vol. 5, Issue: 3. Pp. 43-44. https://doi.org/10.1007/s11740-020-01000-8 
Lee, H. L., Padmanabhan, V. & Whang, S. (2017). Information distortion in a supply chain: The bullwhip effect, Management Science Journal. Vol. 4, Issue: 3. Pp. 46–48. 
Mchalski, G. (2017). Inventory Management Optimization As Part Of Operational Risk Management, Journal of Advance Research in Dynamical & Control Systems. Vol. 1, Issue: 3. Pp. 7-8. 
Perez, H., D., Hubbs, C., D., Li, C. & Grossmann, I., E. (2021). Algorithmic Approaches to Inventory Management Optimization. Processes. Vol. 9. Pp. 102-103. https://doi.org/ 10.3390/pr9010102
Praveen, K., B., Kumar, P., Prateek, J., Pragathi, G. & Madhuri, J. (2020). Inventory Management using Machine Learning, International Journal of Engineering Research & Technology (IJERT). Vol. 9, Issue: 06. Pp. 111-113.
Qi, M., Shi, Y., Qi, Y., Di, W. & Shen, Z. (2021). A Practical End-to-End Inventory Management Model with Deep Learning, Journal of Advance Research in Dynamical & Control Systems. Vol. 1, Issue: 1. Pp. 4-6. 
Simchi-Levi, D. & Zhao, Y. (2018). Performance Evaluation of Stochastic Multi-Echelon Inventory Systems: A Survey,  Advance Operation Research. Pp. 5-6.
Sohail, N. (2018). A Study of Inventory Management System Case Study, Journal of Advance Research in Dynamical & Control Systems. Vol. 10, Issue: 10. Pp. 117-118. 
Varkalys, M. (2021). Machine learning based inventory optimization respecting supplier order line fees, Journal of Advance Research in Dynamical & Control Systems. Vol. 2, Issue: 2. Pp. 7-8. 
[bookmark: _GoBack]Yang, L., Mohammad, H., H., Sitaraman, R., Wierman, A.  Mallada, E. & Wong, W. S. (2020). Online Linear Optimization with Inventory Management Constraints, Proc. ACM Meas. Anal. Comput. Syst., Vol. 4, Issue: 1. Pp. 44-45.
image1.png
Dependent Variables

Independent Variables




