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Abstract

            
          In the modern period, the volume of data production and data generated explosively increased. The massive growth of the data was primarily driven by computational power, a revival and internet ubiquity. 

        This tremendous rise has led to a new paradigm change for the e-commerce market. Now the data is a compilation of the by-products from the operations of the company and the largest provider, essential insights into the needs of the consumer and the democratisation of the latest advertising campaigns to satisfy the different preferences of the consumers.         
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1. Introduction


         Data science growth has proven that knowledge is one of the essential tools in contemporary business environments. It can be necessary to give the company a competitive edge and improve customer loyalty if it is correctly leveraged. Data-driven companies may take data-driven actions that are vital to the process of improved decision-making, growing customer attention and optimising the organisation's capital, both human and financial. If data cannot be evaluated, understood, and implemented in context, the data is useless.

        Big Data and Walmart may be synonymous with their proportions, since Big Data may be an as strong possibility as Walmart and Walmart. The retail stores now gather customer data to exchange coupons and discounts of the products; they also collect customer knowledge to know, incorporate, and to analyse it in the best manner possible to facilitate sales and revenue.[3]

        In this work, Walmart's revenue results are used to establish commercial value by recognising consumer intent and company evaluations. The emphasis is on reading and reviewing the available data sets for Walmart to gain ideas and the whole business overview.































2. Literature Review


        Big Data is a field for analysing, sorting, and preserving massive data sets from different sources. In conventional data analysis, processing and storage technology and activities, large data solutions are customarily needed and

        Big Data meets specific demands, such as combining many unrelated databases, vast quantities of unstructured data analysis and time-intensive storage of secret knowledge.

         The study of broad data sets integrates algebra, statistics, informatics, and the area of knowledge. This combination of expertise and viewpoints has generated doubt about what the world of big data entails and what research it contains. The response you get depends on whoever asks the question. The big data dilemma boundary often varies as the software and hardware technologies continuously moves and advances. This is how Big Data's concept takes the influence of the data's properties on the solution environment itself into account. A gigabyte of data may be a Big Data challenge thirty years ago and require special computational facilities. Gigabyte of data is now widespread and easy to send, process and store on consumer-oriented computers.[1]

        In general, data in big data environments accumulates across applications, sensors, and external sources from being collected within the organisation. Big data solution data can be used explicitly by corporate applications or fed into a data storage facility to enrich current information. 

         More efficient options can be sought for Big Data in the contemporary problems of conventional data procurement applications such as data search, curation, simulation, uploading, upgrading, querying, moving, analysis, capture and information protection. It refers to predictive analytics to extract value from the raw data and become the basis for a more confident decision-making process. Precise Big Data findings can lead to cost reductions, better operating performance, and reduced risk.

         Big Data has achieved accelerated use for crime detection, illness prevention and market trends in different industries. Both include enterprise firms who work with the vast majority of customers and take the full use of Big Data.
Big data analytics may be defined as best as 5V:

· volume,
· velocity, 
· variety,
· veracity,
· value.[2]








Figure 1. Big Data 5Vs
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Retailers plan to make sure the learning is efficient and to what degree the factors influence their revenue. Big corporations and supermarkets globally, such as Walmart Stores, Inc., are seeking to increase their profits by maintaining full customer loyalty in all locations and meet shopping expectations.[4] 

        To maximise the advantages such as competitive edge, potential sales prospects, greater leasing profitability, improved customer support and operating efficiencies Walmart has taken advantage of research in forecasts, promotions, customer service and fraud identification.
The value of big data analytics is appreciated in this article. It aims to incorporate machine learning algorithms to address the problem Walmart is currently facing across its distribution network in terms of product demand and capital optimisation.

        In the more extensive exercise of Big Data Analytics, data management is an essential operation. The data must be compiled and processed in a particular electronic location from various sources. It can quickly be accessed to make research feasible and produce insights to improve decision-making. Data warehouses contain data from multiple sources for aggregation and provide a forum for consumers to quickly view the data. 

        As illustrated in this case study, data warehouses will be critical in the retail industry. They can produce insights that could be used as part of the marketing and delivery process, established purchasing habits for customers, calculated optimal product prices, and conducted market basket analyses.
       Several frameworks for processing Big Data have been developed. The data engineer is equipped with the tools to input, process, and produce output essential for the decision process in a business environment, better known as the big data architectures. Among other popular architectures for big data are Hadoop, Microsoft Azure, Apache, No SQL database, R, Knime Analytics Network, and Data Lakes.[5]

       The fundamental principle of modern warehouse systems incorporates the various data sources and helps the data engineer to incorporate several algorithms in an advanced production environment using different languages. It should be remembered that organisations' cloud-based data store architectures are gradually being adopted to reduce costs and control of physical storage systems. A solid understanding of the big data life cycle is needed if large data is successfully applied to a business scenario.
Figure 2. Big Data Life Cycle
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Data mining can be practical only if it provides visibility into the actual market climate and presents a solution to a current business issue. The Big Data Analytics method requires the data developer to show a sound understanding of the market situation, to interpret the data, to understand trends in the data, to improve the data, to construct models to solve a particular business situation, to assess the model and to use the model to solve an individual business case based on the outcome of the assessment.[6]



























3. Walmart Case Study



          Walmart is the world's most giant corporation with profits and the world's largest private employer. It is now the largest retailer in the United States, and the primary sales data is gathered and measured by volume on the world's market. The sales statistics of Walmart was taken into account in this initiative, since much of the company's difficulties are common or because other large retailers face related issues to the care, administration, and organisation of data in retail stores, in a manner that gives valuable insight into the company as a retailer, as a single company or for divisions in the shops themselves. The retailers face several similar obstacles to keep themselves on top of a dynamic market.
 
         Walmart data collected was evaluated and investigated for predictive research to improve consumer behaviours and activities and companies. Walmart used the best of big data in the world than any other corporation. The user base has developed into an essential commodity, and the client base has become a significant driver of revenue development for the firm.

3.1 Methods

            In this case study, a machine learning model is built to precisely forecast Walmart's revenue demand. The data presented contain eight variables and 6,435 records which reflect Walmart's weekly sales in its 45 shops in an approximate span of little less than three years. The data was analysed, and then a Knime Analytics Platform model was developed. The approach used followed the traditional life cycle of the Big Data Analytics system, increases the understanding of the market climate, examines trend data, prepares data by testing missed values and verifies the model assumptions that have to be fulfilled. The model is developed using platform predictive modelling functions and further tested to assess its reliability and efficiency in producing the required forecasts. The model's key aim is to allow Walmart to choose how its company value chain better suits employees' and clients' needs.

Figure 3. Walmart Sales Prediction Model
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3.2 Results


A graph of the weekly sales figures is primarily left-handed, with the bulk of sales centred in the first and second quartile. Furthermore, the diagram illustrates how exceptions are present in the data of tracking transactions over weeks which are above the standard.

Figure 4. Weekly Sales Histogram Chart
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The pie chart provides a rundown of sales by the retailers. The most considerable shop profits by store number 19 were over 301 million dollars, and the lowest sales by store number 32 were just over 37 million dollars. The overall revenue in each shop during the time is marginally more than $149 million. The sales revenue a week is more than 1 million dollars.

Figure 5. Pie Chart
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Six variables are given for the model of regressions: weekly sales, vacation flag, temperature, fuel price, CPI, and unemployment. The parameter depends on weekly sales, and the other factors are called separate. The aim is to classify the significant factors affecting weekly prices to build a model for forecasting product demand.

Figure 6. Linear Regression
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Figure 7. Predicted Sales
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The above models demonstrate that vacation, CPI, and unemployment rates are the strongest determinants of corporate revenue. 

Scatter Plot node displays points on a graph indicating the relationship between the Store Column and the Weekly Sales Column and can be used to visually inspect the relationship between the variables.

Figure 8. Scatter Plot
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The correlation matrix displays the correlation coefficients amongst shop, date, weekly sales, holiday flag, temperature, fuel price, CPI, and unemployment. Each element in the table is associated with each of the other variables in the table. This helps to see which pairs have the greatest correlation.

Figure 9. Linear Correlation Matrix
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          Statistical moments such as minimum, high, average, standard deviation, variances, median, total volume, number of missing values and row counts are measured in the Static node, and all the parallel values, including the date, weekly sales, holiday flag, temperature, fuel price, CPIs and unemployment column.


Figure 10. Statistic
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In the GroupBy nodes are shown tables containing data representativity for each store group, by store id and by date with count aggregation. 

 









Figure 11. GroupBy for each store
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Figure 12. GroupBy Store                                                        Figure 13. GroupBy Date
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K Clustering indicates that some of the trends in the dataset are identified. The findings show that the majority of sales are in Cluster 2 as defined in the following table.



Figure 14. K Clustering
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4. Conclusion



          Finally, Wal-Mart is America's leading supermarket. It also acts in several other countries worldwide, and as years go by, it travels to new nations.
         In this age where innovations hit new heights, the conventional approach of data management and processing is used by Big Data. These tools are continually employed to understand complex data sets with lovely visual representations in a matter of time. By looking at the past of the business datasets, better ideas about the revenues for the years before were created, which were very useful for the company alone. 

        Besides, seasonal patterns and randomness and future predictions can help analyse revenue losses that businesses can stop using more oriented and proactive strategies to reduce and increase profit and keep competitive.

         Big data offers the organisation the tools to mitigate risk and the methods to enhance customer behaviour perception. The case study results indicate that the existence of vacation, inflation indexes, and unemployment rates influence revenue. Therefore, the corporation may track these indicators to assess, for example, the need for goods in different shops and strategies by limiting the stock, relying on the behaviour of the consumer.
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