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			Preface

			With today’s technology, companies can collect tremendous amounts of data with relative ease. Indeed, many companies now have more data than they can handle. However, the data are usually meaningless until they are analyzed for trends, patterns, relationships, and other useful information. This book illustrates practically a variety of methods, from simple to complex, to help you analyze data sets and uncover important information. In many business contexts, data analysis is only the first step in the solution of a problem. Acting on the solution and the information it provides to make good decisions is a critical next step.

			This business analytics discusses the models based on fact-based data to measure past business performance to guide an organization in visualizing and predicting future business performance and outcomes. It provides a comprehensive overview of analytics in general with an emphasis on predictive analytics. Given the booming interest in analytics and data science, this book is timely and informative. It brings many terms, tools, and methods of analytics together. The first three chapters provide an introduction, the importance of analytics, types of business analytics—descriptive, predictive, and prescriptive—along with the tools and models. 

			Business analytics tools are also used to visualize and explore the patterns and trends in the data to predict future business outcomes with the help of forecasting and predictive modeling.

			The book is written in such a way that a beginner can learn the concepts with little or no assistance from the instructor 
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			Chapter 1 Introduction to Business Analytics

			1.1	Introduction

			We are living in an age of technology. This has two important implications for everyone entering the business world. First, technology has made it possible to collect huge amounts of data. Retailers collect point-of-sale data on products and customers every time a transaction occurs; credit agencies have all sorts of data on people who have or would like to obtain credit; investment companies have a limitless supply of data on the historical patterns of stocks, bonds, and other securities; and government agencies have data on economic trends, the environment, social welfare, consumer product safety, and virtually everything else imaginable. It has become relatively easy to collect the data. As a result, data are plentiful. However, as many organizations are now beginning to discover, it is quite a challenge to make sense of all the data they have collected. 

			A second important implication of technology is that it has given many more people the power and responsibility to analyze data and make decisions based on quantitative analysis. People entering the business world can no longer pass all of the quantitative analysis to the “quant jocks,” the technical specialists who have traditionally done the number crunching. The vast majority of employees now have a desktop or laptop computer at their disposal, access to relevant data, and training in easy-to-use software, particularly spreadsheet and database software. For these employees, statistics and other quantitative methods are no longer forgotten topics they once learned in college. Quantitative analysis is now an integral part of their daily jobs.

			A large amount of data already exists and will only increase in the future. Many companies already complain about swimming in a sea of data. However, enlightened companies see this expansion as a competitive advantage. One of the hottest topics in today’s business world is business analytics. This term has been created to encompass all of the types of analysis discussed in this book, so it isn’t new; we have been teaching it for years. The new aspect of business analytics is that it typically implies the analysis of very large data sets, the kind that companies currently encounter. By using quantitative methods to uncover the information in these data sets and then acting on this information—again guided by quantitative analysis—companies can gain advantages that their less enlightened competitors are not able to gain.

			Here are several pertinent examples. 

			•Direct marketers analyze enormous customer databases to see which customers are likely to respond to various products and types of promotions. Marketers can then target different classes of customers in different ways to maximize profits—and give their customers what they want. 

			•Hotels and airlines also analyze enormous customer databases to see what their customers want and are willing to pay for. By doing this, they have been able to devise very clever pricing strategies, where different customers pay different prices for the same accommodations. For example, a business traveler typically makes a plane reservation closer to the time of travel than a vacationer. The airlines know this. Therefore, they reserve seats for these business travelers and charge them a higher price for the same seats. The airlines profit from clever pricing strategies, and the customers are happy. 

			•Financial planning services have a virtually unlimited supply of data about security prices, and they have customers with widely differing preferences for various types of investments. Trying to find a match of investments to customers is a very challenging problem. However, customers can easily take their business elsewhere if good decisions are not made on their behalf. Therefore, financial planners are under extreme competitive pressure to analyze masses of data so that they can make informed decisions for their customers.

			1.2	WHY ANALYTICS 

			According to the theory of the firm as proposed by several economists, firms exist to minimize the transaction cost. Transactions take place when goods or services are transferred to customers from the supplier. The cost of decision-making is an important element of the transaction cost. Michalos (1970) groups the costs of decision-making into three categories: 

			1.	Cost of deciding with the help of a decision maker or procedure; this is also known as production cost, that is, the cost of producing a decision. 

			2.	Cost of actions based on decisions produced; also known as implementation cost. 

			3.	Failure costs that account for the failure of an organization’s efforts on production and implementation. 

			The profit earned by the firm would depend on how well they manage to minimize the transaction costs. Profit maximization or transaction cost minimization would mean making the right decisions about the market, product/service, processes, supply chain, and so on. For example, consider a firm that would like to sell a product such as a ready-made shirt. The firm has to take several decisions such as fabric, color, size, fit, price, promotion, and so on. Each of these attributes has several options. The real problem starts with the decision-making ability of firms, especially the techniques and processes used in decision-making; unfortunately, human beings are inherently not good at decision-making. 

			A great example of a human’s inability to make decisions is the Monty Hall problem in which the game show contestants are shown three doors (Figure 1.1). Behind one of the doors is an expensive item (such as a car or gold); while inexpensive items are behind the remaining two (such as a goat). The contestant is asked to choose one of the doors. Assume that the contestant chooses door 1; the game host would then open one of the remaining two doors. Assume that the game host opens door 2, which has a goat behind it. Now the contestant is given a chance to change his initial choice (from door 1 to door 3). 

			[image: ]

			FIGURE 1.1 Monty Hall problem.

			https://en.wikipedia.org/wiki/Monty_Hall_problem 

			The problem is whether or not the contestant should change his/her initial choice. Note that the contestant is given the option to switch doors irrespective of the item behind his/her original choice of door. The problem is based on a famous television show “Let’s make a deal” hosted by Monty Hall in the 1960s and 1970s. In this problem, the contestant — the decision maker — has two choices: he/she can either change his/her initial choice or stick with his/her initial choice. When Marilyn vos Savant, a columnist at the Parade Magazine, posted that the contestant should change the initial choice, 92% of the general public and 65% of the university graduates (many of them with PhDs) who responded to her column were against her answer.1 Although Marilyn vos Savant provided a simple decision tree argument to prove that the probability of winning increases to 2/3 when the contestant changes his/ her initial choice, many scholars did not accept her argument that changing the initial option is the right decision. Table 1.1 shows why changing the initial option increases the probability of winning. The expensive item can be behind any one of the three doors as shown in Table 1.1 (rows 2−4). Assume that the contestant has chosen door 1 initially, columns 4 and 5 (last row) give the probability of winning the car if the contestant stays with door 1 (column 4) and door 1 is changed (column 5), respectively. The above argument can be extended to any number of doors without loss of generality. In the case of the Monty Hall problem, the number of alternatives available to the player is just two. Even when the number of options is only 2, many find it difficult to comprehend that changing the initial choice will increase the probability of winning. In many real-life decision-making scenarios, the number of options available to the decision-maker can be several million or billions. The traveling salesman problem (TSP) is one such decision-making problem that many companies encounter in their business. In a TSP, given a list of cities and the distances between each pair of cities, the objective is to find the shortest possible route a salesperson should take to visit each city exactly once and return to the origin city. Many organizations that need to deliver products to many locations regularly encounter TSP. For example, in 2015 the Akshaya Patra Foundation (TAPF), which provides mid-day meals to approximately 1.4 million underprivileged school children across India, faced this decision-making challenge. 

			In 2015, through their Vasanthapura kitchen in Bangalore, approximately 84000 schoolchildren from 650 schools in South Bangalore were provided mid-day meals. Providing high-quality food at an affordable price is one of the challenges faced by Akshaya Patra. The Vasanthapura kitchen used 35 vehicles to distribute the cooked food. To minimize the cost of distribution, they need to solve a complex vehicle routing problem (VRP). To simplify this problem, assume that they divide the number of schools equally among the vehicles; each vehicle would then have to deliver food to approximately 20 schools (a few vehicles are kept on standby). For each vehicle, we need to find the best route. This problem can be formulated as a TSP with a solution space of 20 factorial (20! = 2.4329 × 1018). If a computer can evaluate one million routes per second, it would take more than 77146 years to evaluate all possible routes! For Akshaya Patra, every rupee saved would enable them to add more children to their mid-day meal program. Given that the human brain cannot take the right decision in the Monty Hall problem that has just two alternatives, a problem with 20 factorial alternatives is certainly beyond the human brain’s processing ability. With approximately 270 employees, Akshaya Patra’s kitchen in Vasanthapura falls under the category of small- and medium-sized enterprises (SMEs). Despite being an SME, it has to handle a complex analytics problem that many believe is relevant only to big organizations. One of the misconceptions about analytics and big data technologies is that it is appropriate only for large organizations; however, the truth is that any organization, small or big, can benefit from the use of analytics. TSP is a problem that is encountered by several e-commerce companies for the delivery of items placed by customers and logistics service providers.

			Table 1.1: Monty Hall problem final probability of win when the player changes the initial choice
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			In today’s world, data-driven decision-making through business analytics is just not an option, but an essential capability that every organization should acquire irrespective of its size. As the competition increases, organizations cannot afford to shield inefficiencies. Analytics provides the capability for organizations to be efficient and effective. Based on a survey of 3000 executives, Hopkins et al. claimed that there is a striking correlation between an organization’s analytics sophistication and its competitive performance. The biggest obstacle to adopting analytics is the lack of knowledge about the tools and techniques that are required.

			1.3	What is Business Analysis?

			Everyone makes decisions. Individuals face personal decisions such as choosing a college or graduate program, making product purchases, selecting a mortgage instrument, and investing for retirement. Managers in business organizations make numerous decisions every day. Some of these decisions include what products to make and how to price them, where to locate facilities, how many people to hire, where to allocate advertising budgets, whether or not to outsource a business function or make a capital investment, and how to schedule production. Many of these decisions have significant economic consequences; moreover, they are difficult to make because of uncertain data and imperfect information about the future. Thus, managers need good information and assistance to make such critical decisions that will impact not only their companies but also their careers. What makes business decisions complicated today is the overwhelming amount of available data and information. Data to support business decisions—including those specifically collected by firms as well as through the Internet and social media such as Facebook—are growing exponentially and becoming increasingly difficult to understand and use. This is one of the reasons why analytics is important in today’s business environment.

			Business analytics, or simply analytics, is the use of data, information technology, statistical analysis, quantitative methods, and mathematical or computer-based models to help managers gain improved insight into their business operations and make better, fact-based decisions. Business analytics is “a process of transforming data into actions through analysis and insights in the context of organizational decision-making and problem-solving.” Business analytics is supported by various tools such as Microsoft Excel and various Excel add-ins, commercial statistical software packages such as SAS or Minitab, and more complex business intelligence suites that integrate data with analytical software.

			Business analytics tools and techniques are used across many areas in a wide variety of organizations to improve the management of customer relationships, financial and marketing activities, human capital, supply chains, and many other areas. Leading banks use analytics to predict and prevent credit fraud. Manufacturers use analytics for production planning, purchasing, and inventory management. Retailers use analytics to recommend products to customers and optimize marketing promotions. Pharmaceutical firms use it to get life-saving drugs to market more quickly. The leisure and vacation industries use analytics to analyze historical sales data, understand customer behavior, improve Web site design, and optimize schedules and bookings. Airlines and hotels use analytics to dynamically set prices over time to maximize revenue. Even sports teams are using business analytics to determine both game strategy and optimal ticket prices.4 Among the many organizations that use analytics to make strategic decisions and manage day-to-day operations are Harrah’s Entertainment, the Oakland Athletics baseball, and New England Patriots football teams, Amazon.com, Procter & Gamble, United Parcel Service (UPS), Capital One bank. It was reported that nearly all firms with revenues of more than $100 million are using some form of business analytics.

			Some common types of decisions that can be enhanced by using analytics include 

			•pricing (for example, setting prices for consumer and industrial goods, government contracts, and maintenance contracts), 

			•customer segmentation (for example, identifying and targeting key customer groups in retail, insurance, and credit card industries),

			•merchandising (for example, determining brands to buy, quantities, and allocations), 

			•location (for example, finding the best location for bank branches and ATMs, or where to service industrial equipment), and many others in operations and supply chains, finance, marketing, and human resources—in fact, in every discipline of business. 

			Various research studies have discovered strong relationships between a company’s performance in terms of profitability, revenue, shareholder return, and its use of analytics. Top-performing organizations (those that outperform their competitors) are three times more likely to be sophisticated in their use of analytics than lower performers and are more likely to state that their use of analytics differentiates them from competitors. However, research has also suggested that organizations are overwhelmed by data and struggle to understand how to use data to achieve business results and that most organizations simply don’t understand how to use analytics to improve their businesses. Thus, understanding the capabilities and techniques of analytics is vital to managing in today’s business environment. 

			One of the emerging applications of analytics is helping businesses learn from social media and exploit social media data for strategic advantage. Using analytics, firms can integrate social media data with traditional data sources such as customer surveys, focus groups, and sales data; understand trends and customer perceptions of their products; and create informative reports to assist marketing managers and product designers.

			1.4	Business Analytics: The Science of Data-Driven Decision Making

			Increasing complexities associated with businesses in the form of a scale of operations and competition demand a deeper understanding of the market and customers to serve better and succeed in the market. One of the main reasons for analytics is the scale of operations. If Walmart was a country, its GDP would be 28th in the world, and its revenue in 2014 was 485.7 billion US dollars. Merchandizing, shelf space allocation, promotions, brand monitoring, and managing talent at the scale of operations of Walmart, Target, and Amazon requires solving complex problems in real-time. The human mind cannot choose the right decisions due to the complexity of the problems that the organizations are facing and the limited time available for decision-making. In the 1980s, the culture of data collection was poor. Many organizations did not collect data or the data collected was not in a form that could be easily used for deriving insights. Even in 2017, many companies collect data manually which may result in data quality issues. Organizations found decision-making difficult due to the lack of data that could be made available quickly. The introduction of enterprise resource planning (ERP) systems in many organizations partially solved the problem of the non-availability of data that can be called upon whenever needed. However, the data sitting in the ERP systems needed to be analyzed for problem-solving and decision-making; the original ERP systems were not designed to build analytics models. Platforms such as SAP HANA and Microsoft Azure try to fill this gap.

			Business Analytics can be broken into 3 components: 

			1.	Business Context

			2.	Technology 

			3.	Data Science
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			https://www.forbesindia.com/article/iim-bangalore/analytics-for-economic-development-and-value-creation-the-age-of-the-neurons/49659/1 

			•Business Context 

			Business analytics projects start with the business context and the ability of the organization to ask the right questions. Consider Target’s Pregnancy prediction, which is a great example of an organization’s ability to ask the right questions. Target is one of the largest retail chains in the world and in 2015, the revenue of Target Corporation was approximately US $ 73 billion. According to Duhigg, Target developed a model to assign a pregnancy score to each female customer among their shoppers which could be further used for target marketing. However, what is so special about this prediction, and why pregnant women? This is where the knowledge of business context plays an important role. The following business knowledge manifests the importance of pregnancy prediction from a retailer’s perspective: 

			1.	Pregnant women are likely to be price-insensitive, so they become the Holy Grail for retailers such as Target. Expectant women are usually willing to spend more for their comfort as well as the babies. 

			2.	US Department of Agriculture reported that the expenses for children in 2015 ranged between US Dollars (USD) 9,600 and USD 19,700. According to the National Vital Statistics report (2017), close to 4 million children were born in 2015, that is, the market size of baby-related products was at least USD 38 billion. The market size was probably similar during the early 2000s when Target developed the pregnancy prediction model. 

			3.	For many customers shopping is a habit, and most do not respond to promotions since shopping is a routine for them. Shopping behavior changes during special events such as marriage and pregnancy and it becomes easy to target them during these special events.

			The pregnancy prediction is based on insights about price-insensitive customers and the market size of baby products. In analytics, knowledge of business context is important for the ability to ask the right questions to start the analytics project.

			•Technology

			To find out whether a customer is pregnant or to find out whether a customer has forgotten to place an order for an item, we need data. In both cases, the point of sale data has to be captured consisting of past purchases made by the customer. Information Technology (IT) is used for data capture, data storage, data preparation, data analysis, and data sharing. Today most data are unstructured data; data that is not in the form of a matrix (rows and columns) is called unstructured data. Images, texts, voice, video, and clickstream are a few examples of unstructured data. To analyze data, one may need to use software such as R, Python, SAS, SPSS, Tableau, etc. Technology is also required to deploy the solution; for example, in the case of Target, technology can be used to personalize coupons that can be sent to individual customers. An important output of analytics is the automation of actionable items derived from analytical models; automation of actionable items is usually achieved using IT.

			•Data Science 

			Data Science is the most important component of analytics, it consists of statistical and operations research techniques, machine learning, and deep learning algorithms. Given a problem, the objective of the data science component of analytics is to identify the most appropriate statistical model/machine learning algorithm that can be used. For example, Target’s pregnancy prediction is a classification problem in which customers (or entities) are classified into different groups. In the case of the pregnancy test, the classes are: 

			1.	Pregnant 

			2.	Not pregnant

			There are several techniques available for solving classification problems such as logistic regression, classification trees, random forest, adaptive boosting, neural networks, and so on. The objective of the data science component is to identify the technique that is best based on a measure of accuracy. Usually, several models are developed for solving the problem using different techniques and a few models may be chosen for the deployment of the solution. Business analytics can be grouped into three types: descriptive analytics, predictive analytics, and prescriptive analytics. we shall discuss the three types of analytics in detail in the next chapters.

			1.5	Who Performs Business Analysis?

			Business analysis may be performed by any individual who is responsible for performing the work regardless of the person’s title. In this practice guide, the person(s) who performs business analysis tasks in the context of programs and projects will be referred to as a business analyst. The term is being used in the broad sense and represents all the roles that are responsible for performing the business analysis tasks within their organization and specifically the business analysis tasks on programs and projects.

			•Skillset and Expertise Needed for the Business Analysis Role 

			Several varied skills and competencies are needed to perform the business analysis role effectively. 

			As a business analyst becomes more adept at these skills and acquires more project experience, the competency level of the business analyst increases. Many of the interpersonal skills leveraged by project managers are equally important to the practice of business analysis. The following is a partial list of some important skills and expertise for anyone performing business analysis activities on programs and projects:

			•Analytical skills, 

			•Business and industry knowledge, 

			•Communication skills, including strong business writing and verbal communication skills, 

			•Conflict management, 

			•Creative and critical thinking, 

			•Cultural awareness, 

			•Decision-making, 

			•Facilitation, 

			•Familiarity with multiple project and development methodologies, 

			•Influence, 

			•Issue management skills, 

			•Leadership skills, 

			•Learning skills, 

			•Negotiation skills, 

			•Organizational skills, 

			•Political awareness,

			•Presentation skills, 

			•Problem-solving, 

			•Systems thinking, 

			•Technical awareness, and

			•Ability to work effectively in a team environment, including virtual teams. 

			•How Organizations Implement Business Analysis

			

			Roles are influenced by the type of industry; the size of the organization; the maturity of the organization in terms of program management, project management, and business analysis practices; and the type of project life cycle in use. 

			While organizations implement roles in a variety of forms, it is far more effective to define what business analysis is than to specify what comprises the role of the business analyst. An organization may find that business analysis tasks for a project are completed best by assigning a team of business analysts to the work. The work could also be completed by one business analyst, by someone assigned to perform a combined PM/BA (hybrid) role, or by other combinations. Ultimately for project success, the important factor is that the business analysis activities are being performed effectively, consistently, and with sufficient quality. It is less important to know the title of the person performing the business analysis work. 

			Organizations today may find that business analysis is being performed within their organization by one or more of these roles:

			•Agile team members; 

			•Business architects; 

			•Business intelligence analysts; 

			•Business process analysts; 

			•Business subject matter experts; 

			•Data, functional, operational, systems, or user experience analysts; 

			•Enterprise business analysts; 

			•Product managers or product owners; 

			•Project managers; 

			•Requirements, software requirements, systems, or value engineers; and

			•Requirements managers.

			•The Relationship Between the Project Manager, Business Analyst, and Other Roles  

			The project manager and business analyst serve in critical leadership roles on programs and projects. When these roles work in partnership and collaborate effectively together, a project will have a much higher chance of being successful. Yet the relationship between project managers and business analysts is not always optimally aligned and, consequently, a division between the roles performing these activities occurs. Instead of building a close partnership, the roles work independently and at times at odds with one another. 

			Confusion exists between project managers and business analysts because there is a perceived overlap in the work that each is responsible for performing. Confusion also exists because there are inconsistent definitions and use of the role across industries, organizations, and departments within the same organization. Confusion continues to build as the role evolves, and organizations that recognize the value of business analysis are beginning to employ more business analysts within their organizations. 

			This practice guide is intended to clarify these roles through the use of collaboration points. These visual callouts are intended to emphasize areas where collaboration between the project manager and business analyst is critical to project success. This practice guide also explains the areas of perceived overlap and explains how the work is similar but not the same. Collaboration points are also used to call out opportunities for business analysts to work together with other roles in support of programs and projects.

			•The Need to Build the Relationships

			By providing the industry with a greater understanding of the work performed within business analysis and explaining how it is essential to the overall work of the project. 

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		




















































		
		
		
	

OEBPS/image/Image259203.png
temBehindDoor1  ltem Behind Door2  tem Behind Door 3 R““"I'J':;z:d vith R“I‘:'E""a 'r:;eez""'
Gr Goat Goat. Gr Goat.
Goat. Gr Goat. Goat Gar
Goat. Goat Gr Goat Gar
Probability of Winning 3 8B






OEBPS/image/educohack-press-high-resolution-color-logo.png
(3
g]






OEBPS/toc.xhtml

		
		Contents


			
						Chapter 1 Introduction to Business Analytics
					
								1.1	Introduction


								1.2	WHY ANALYTICS 


								1.3	What is Business Analysis?


								1.4	Business Analytics: The Science of Data-Driven Decision Making


								1.5	Who Performs Business Analysis?


								1.6	The Competitive Advantage of Business Analytics
							
										1.6.1	ADVANTAGES OF BUSINESS ANALYTICS


										1.6.2	Competitive Advantage 


										1.6.2.1 Maximizing Economies of Scale 


										1.6.2.2 Maximizing Economies of Scope


										1.6.2.3 Quality Improvement 


							


						


								1.7	CHALLENGES OF BUSINESS ANALYTICS
							
										1.7.1	Minimizing Transaction Costs 


										1.7.2	Bounded Rationality 


							


						


								1.8	Summary
							
										1.9 FAQ’s
									
												1.10 References


									


								


							


						


								Chapter 2 Scope of Business Analytics


								2.1	Introduction


								2.2	Goals of business analytics


								2.3	Domains of business analytics


								2.4	Business analytics types
							
										2.4.1	Descriptive analytics


										2.4.2	PREDICTIVE ANALYTICS 


										2.4.3	Prescriptive analytics


							


						


								2.5	DESCRIPTIVE, PREDICTIVE, AND PRESCRIPTIVE ANALYTICS TECHNIQUES 
							
										2.6 FAQs
									
												2.7 References


									


								


							


						


								Chapter 3 Descriptive Analytics


								3.1	Introduction


								3.2	Basic concepts
							
										3.2.1	Populations and Samples


										3.2.2	Data Sets, Variables, and Observations


							


						


								3.3	Types of Data
							
										3.3.1	Structured and Unstructured Data


										3.3.2	Cross-sectional, Time Series, and Panel Data 


							


						


								3.4	Types of Data Measurement Scales


								3.5	Measures of Central Tendency 
							
										3.5.1	Mean 


										3.5.2	Median


										3.5.3	Mode


							


						


								3.6	Percentile, Decile, and Quartile 


								3.7	Measures of Variation/Dispersion


								3.8	Measures of Shape – Skewness, and Kurtosis 


								3.9	 Data Visualization 
							
										3.9.1	Histogram


										3.9.2	 Bar Chart 


										3.9.3	Pie Chart 


										3.9.4	Scatter Plot 


										3.9.5	Coxcomb Chart 


										3.9.6	Box Plot (or Box and Whisker Plot) 


										3.9.7	Treemap


							


						


								3.10	Summary 
							
										3.11 Faq’s 
									
												3.12 References 


									


								


							


						


					


				


						Chapter 4 Introduction to Probability
					
								4.1	Introduction


								4.2	Probability Theory – Terminology
							
										4.2.1	Algebra of Events


							


						


								4.3	Fundamental Concepts in Probability – Axioms of Probability
							
										4.3.1	Joint and Marginal Probability 


										4.3.2	Independent Events


										4.3.3	Conditional Probability


							


						


								4.4	BAYES’ THEOREM
							
										4.4.1	Solving Monty Hall’s Problem Using Bayes’ Theorem


							


						


								4.5	Random variables
							
										4.5.1	Discrete Random Variables 


										4.5.2	Continuous Random Variables 


										4.5.3	Independent Random Variables


							


						


								4.6	Binomial distribution


								4.7	Poisson distribution 


								4.8	Geometric Distribution


								4.9	Normal Distribution


								4.10	STUDENT’S t-DISTRIBUTION


								4.11	Summary


								4.12	FAQ’s


								4.13	References


								 Chapter 5 Predictive Analytics


								5.1	Introduction 


								5.2	Predictive Analytics Tools


								5.3	Predictive Analytics Techniques


								5.4	Trendlines and Regression Analysis
							
										5.4.1	Modeling Relationships and Trends in Data


										5.4.2	Simple Linear Regression


										5.4.3	Least-Squares Regression


										5.4.4	The Standard Error of the Estimate(s)


										5.4.5	Regression Analysis Using Computer


										5.4.6	Multiple linear aggression


							


						


								5.5	Advantages and disadvantages of regression model 


								5.6	Summary 
							
										5.7 FAQ’s
									
												4.8 References


									


								


							


						


								 Chapter 6 Time Series Analysis and Forecasting


								6.1	Introduction


								6.2	Time Series Forecasting


								6.3	Some Common Patterns in Forecasting


								6.4	Random Fluctuations


								6.5	Measuring Forecast Accuracy


								6.6	Forecasting Methods
							
										6.6.1	Naïve Forecasting Method


										6.6.2	Forecasting Models Based on Averages


							


						


								6.7	Forecasting Data Using Different Methods and Comparing Forecasts to Select the Best Forecasting Method


								6.8	Summary
							
										6.9 FAQ’s
									
												6.10 References 


									


								


							


						


					


				


						Chapter 7 Introduction to Data Mining
					
								7.1	Introduction


								7.2	The Scope of Data Mining 


								7.3	CORE IDEAS IN DATA MINING 


								7.4	Some Application Areas of Data Mining


								7.5	Process of Data Mining and Knowledge Discovery in Databases


								7.6	Data Mining Methodologies: Data Mining Tasks
							
										7.6.1	Difference between Descriptive and Predictive Data Mining


										7.6.2	Additional Tools and Applications of Predictive Analytics: Data Mining Tasks


							


						


								7.7	Summary
							
										7.8 FAQs
									
												7.9 References 


									


								


							


						


								Index


					


				


			


		
		
		Page List


			
						i


						ii


						iv


						v


						vi


						viii


						ix


						1


						2


						3


						4


						5


						6


						7


						8


						9


						10


						11


						12


						13


						14


						15


						16


						17


						18


						19


						20


						21


						22


						23


						24


						25


						26


						27


						28


						29


						31


						31


						32


						33


						34


						35


						36


						37


						38


						39


						40


						41


						42


						43


						44


						45


						46


						47


						48


						49


						50


						51


						52


						53


						54


						55


						56


						57


						59


						60


						61


						62


						63


						64


						65


						66


						67


						68


						69


						70


						71


						72


						73


						74


						75


						76


						77


						78


						79


						80


						81


						82


						83


						84


						85


						86


						87


						89


						89


						90


						91


						92


						93


						94


						95


						96


						97


						98


						99


						100


						101


						103


						104


						105


						106


						107


						108


						109


						110


						111


						112


						113


						114


						115


						116


						117


						119


			


		
		
		Landmarks


			
						Cover


						Table of Contents


						Index


			


		
	



OEBPS/image/1.png
NNOVATIVE BREWING SCIERCE.
AN TEGED STUDY‘ ,

)
’ \ ﬂ\






OEBPS/image/Image259195.png





OEBPS/image/9789361527562.jpg
£ TEGRATEI] STIII]Y e






OEBPS/image/Image259211.png
Data science

7 N

Business
context )<:>‘ Technology






