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1.Introduction
	Developments in technology and the proliferation of the internet has increased the capacity of businesses and organizations in the contemporary world to gather significant volumes of data. As a consequence, the concept of big data has become prevalent in recent times and generally describes large volumes of both structured and unstructured data gathered by organizations for purposes of improving processes. Notably, big data has five distinct characteristics represented by 5Vs namely, volume, veracity, variety, velocity, and value. Other scholars have added variability and visualization as part of the key characteristics that represent the concept of big data in the modern business environment. 
The advent of big data analytics had led to the emergence of a new field of knowledge called data science which generally encompasses the contextual analysis of data by implementing knowledge from multiple fields including statistics, mathematics, computer science, and specific knowledge that relates to the field where the data has been gathered [1]. The goal of data science is to provide a platform where data can be evaluated and analyzed to determine the existence and patterns and provide an explanation of why the observed patterns are present.
	The development of data science has illustrated that data is one of the most potent tools in the modern business environment and if properly leveraged can be crucial in providing the business not only with a competitive advantage but also increasing customer satisfaction. Data-driven organizations can make data-informed decisions which are critical in improving the decision-making process, increasing customer-centricity, and optimizing the resources in the organization both human resources and financial resources. 
The applications of big data in the business world are immense ranging from the process of product design and development, marketing and sales, customer support, and the general management of the organization [2]. This case study seeks to explore the application of the concepts of big data and more specifically data warehousing and machine learning models by using Walmart as a case study. Data from Walmart stores are analyzed to generate insights that can be used to predict sales demand and to efficiently optimize resource utilization across the retailer’s stores to reduce operational costs while increasing customer and employee satisfaction. 
2.Literature Review
	The concept of big data has come to be more appreciated in organizations today as competition increases in the business environment that is characteristically dynamic and prone to change. Businesses have attached value to their power to generate large datasets with some organizations providing data to other third party organizations at a premium. Big data is widely derived from three major sources namely social media, machine data, and transactional data [7]. Social media has particularly grown in recent years which has been associated with the increasing accessibility to the internet. Social media data as the name suggests is derived from the activity on the social networks of individuals and organizations and includes tweets, likes, comments, and sharing of media files such as photos and videos.
 Machine data is produced by equipment such as sensors and other devices. It also includes web activity as recorded by computers. Transactional data is generated from the daily activities of the organization and these include payments, sales, and invoices among others.
	Even though organizations have acknowledged the importance of data and continuously improved their capacity to gather data, evidence suggests that very few organizations have demonstrated the ability to generate optimal value from their datasets [6]. The real impact of data has thus been felt by a small proportion of organizations who have demonstrated the ability to leverage the opportunities provided by data. The major hindrance to the utilization of data has been associated with the lack of the required skilled personnel to implement the machine learning algorithms and little understanding of the existing infrastructure that supports big data analytics. Data science without a doubt presents immense opportunities for firms and generally can be used for improving the process of decision making. More specifically, a field within data science has emerged called business intelligence that provides the environment for the functionality of decision support systems within the organization as a broader application of management information systems [8]. This report appreciates the significance of big data analytics and seeks to implement machine learning models to provide a solution to the challenge that Walmart is currently experiencing in product demand and resource optimization across its retail network.
	Data warehousing is an important process in the wider exercise of big data analytics and involves the collection of information from multiple sources and storing it in a particular electronic location where the data can be easily retrieved to facilitate analysis and generate insights to aid in the decision making process. Data warehouses provide for the integration of different types of data from varied sources while providing a platform where the user can easily access the data [4]. 
The creation of a warehouse depends on the specific objectives of the business. Additionally, data warehouses provide the environment and are established based on the concept of relational databases where data is assigned a unique attribute that aids in determining the patterns in the relationships with other attributes in the warehouse to generate business insights[3]. Data warehouses are pivotal in the retail sector as highlighted in this case study because they can generate insights that can be used in the marketing and distribution process, identify consumer purchase patterns, determine optimal prices for commodities, and perform other analyses such as the market basket analysis.
	Multiple platforms have been developed to analyze big data. These platforms otherwise known as big data architectures provide the data engineer with the tools to input, process, and generate outputs that are useful for the decision-making process in the business environment. some of the commonly deployed architectures for big data include Hadoop, Microsoft Azure, Apache, No SQL databases, R programming, Knime Analytics Platform, Data lakes among other technologies. The complexity of big data and its characteristic to involve both structured and unstructured data has necessitated a paradigm shift in the data management process[5]. Traditional data warehousing primarily involves an Extract, transform, and load (ETL) process which requires significant computing resources to facilitate the smooth processing of the data.             ETL tools process data in batches and this may increase the time required for the processing to occur and in severe cases may result in the failure of the model especially where large datasets are involved. Modern data warehouses provide solutions to some of the challenges in traditional data warehouses. They enable the unification of the multiple data sources in a structured warehouse thus providing sufficient resources to store vast amounts of data while providing for scalability and speed. 
The underlying concept of modern warehouses is the integration of both of the different sources of data and allowing the data engineer to implement multiple algorithms using different languages in an integrated development environment. It is important to note that organizations are increasingly adopting cloud-based architectures for data storage to reduce both the cost and the need for ownership of physical storage systems. Efficient application of big data to a business case requires a sound understanding of the big data life cycle. Data mining can only be meaningful if it generates insights that apply to the current business environment and provide a solution to a prevailing business problem [9]. As such the process of big data analytics requires the data engineer to demonstrate a sound understanding of the business case, explore the data to gain an understanding of the patterns in the data, prepare the data, create models that are aimed to solve a particular business case, evaluate the model and depending on the evaluation results deploy the model to solve a specific business problem.

3.Methods
	The objective of this case study is to create a machine learning model that accurately predicts the sales demand of Walmart. The data provided has eight variables and 6435 records representing the weekly sales of Walmart across its 45 stores over an estimated period of slightly under three years. The data was evaluated and analyzed and subsequently, the model created using the Knime Analytics Platform. The method adopted followed the standard big data analytics life cycle which leveraged the understanding of the business environment, exploring data for patterns, preparing data by checking for any missing values, and checking for the model assumptions that must be fulfilled. The model is created using predictive modelling features on the Platform and further evaluated to determine its reliability and efficiency in making the requisite predictions. The core purpose of the model is to enable Walmart to make decisions on how to best cater to the needs of employees and customers across its business value chain. 
4.Results
A histogram plot of the weekly sales data is largely skewed to the left with a majority of the sales concentrated between the first and second quadrant. The graph also shows the presence of outliers in the data with some weeks recording sales that are beyond the normal expected range.
[image: C:\Users\hp\Desktop\Histogram.JPG]
A summary of the sales by the stores is provided in the pie chart below. The highest store sales were recorded by store number 19 at over $301 million while the least sales were posted by store number 32 at slightly over $37 million. The average sales for the period as grouped according to stores were slightly over $149 million. The average weekly sales stood at over $1 million.
[image: C:\Users\hp\Desktop\Pie Chart.JPG]
The regression model is fitted with six variables namely weekly sales, holiday flag, temperature, fuel prices, CPI, and unemployment. The dependent variable is the weekly sales while the other variables are treated as independent variables. The objective is to determine the significant factors that influence the weekly sales to develop a model that can be used to predict the demand for commodities. The model results are as shown below.
[image: C:\Users\hp\Desktop\Regression.JPG]
The model results above indicate that holidays, CPI, and unemployment rates are critical predictors of the sales in the organization.
K means clustering was used to identify some of the patterns that existed in the dataset. Results indicate that most the sales occur in cluster 2 as sown in the table below.
[image: ]
5.Conclusion
In conclusion, the application of big data analytics to the contemporary business environment can provide the organization with an opportunity to significantly improve the decision-making process. Big data not only provides the business with the tools to manage risk but also the mechanisms to better understand consumer behavior which is key in facilitating customer-centricity. Findings from the case study assert that sales are determined by the presence of a holiday, consumer price indices, and the rates of unemployment. The organization can therefore monitor these factors to determine for instance the demand of commodities across their various stores and plan by either increasing or decreasing inventory depending on the movement of the market.
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7.Appendix:

 Knime Nodes 
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Workflow Image and Description 
[image: ]
Node 1 reads the data into the knime workflow. Node 12, 6 and 5 converts some of the variables in the data into string to facilitate further analysis. Node 7 plots a histogram. Node 13 partitions the dataset into training and testing datasets. Node 11 clusters the data to identify any underlying patterns. Node 10 creates gradient boosted trees. Node 9 creates a linear regression model to forecast the sales demand using the training data. Node 14 using the linear regression model to predict sales values using the test data. Node 8 visualizes the weekly sales data by creating a pie chart. Node 3 creates a bar chart of the weekly sales data for the stores. Node 2 groups the data by stores.
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