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			Preface
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			This book aims towards the understanding of basic data science concepts and big data analytics. It is written in basic language for any freshers who aim to pursue this field and are ready to start. Machine learning is a great field and basic core of IT. It is an evolving field, and day by day, our interdependency is increasing. From simple calculators to big data storing and analyzing, computers and machines are everywhere. This book specifically aims at understanding statistical data more in-depth and understanding the basic need of it.

			Data revolves around everywhere; hence machine learning is needed to manage this data efficiently. Technological advances and associated changes in practical lifestyle have produced a rapidly expanding parallel universe of latest content; the phenomenon of massive data is even more present, pervasive, and important. However, not everyone has studied statistical analysis at a deep level that will stop. Relatively few organizations have committed resources to large collections of data gathered primarily to explain today's analysis; this book aimed to better understand data and operationalize it quickly to take advantage of big data and its other components. This data cycle has a great life and may help industries or students pursuing this career in a good way.

			The book focuses on major technologies and implementation of these technologies in Python AI programming languages which is a great choice. Also, some tools and libraries like pandas and Anaconda are employed, which is vital to find out as they assist in better understanding and effortless working.
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			Part 1

		

		
			Part 1

		

		
			Data Science

		

		

		
			Chapter 1. Introduction to Data Science

			1.1 What is data science?

			Data science combines intricate questions, including statistics, clinical methods, AI (AI), and facts evaluation, to extract a price from facts.

			Data science encompasses getting ready facts for evaluation, which includes cleansing, aggregating, and manipulating the facts to carry out superior fact’s evaluation. Analytic programs and facts scientists can then evaluate the effects to discover styles and permit enterprise leaders to attract data.

			Data science maintains to adapt collectively of the most promising and in-call for professional paths for professional specialists. Today, success facts specialists recognize that they’ve to increase beyond the conventional competencies of studying huge quantities of facts, processing, and programming competencies. To discover beneficial intelligence for their businesses, facts scientists have to grasp the whole spectrum of the information technology lifestyles cycle and own a stage of flexibleness and know-how to maximize returns at every section of the tactic.

			[image: What is Data Science &amp; Advantages and disadvantages of Data Science What Is Data  Science]

			Fig. 1.1 What is data science

			Data science can be a multidisciplinary method to extracting actionable insights from the big and ever-growing volumes of facts accumulated and created through today’s businesses. Data science encompasses getting ready facts for evaluation and processing, acting superior facts evaluation, and supplying the effects to show styles and permit stakeholders to attract data.

			Data guidance can contain cleansing, aggregating, and manipulating it to prepare for particular processing. The analysis calls for the occasion and use of algorithms, analytics, and AI models. It’s pushed through a software program that combs via facts to seek out styles inside to remodel those styles into predictions that assist enterprise decision-making. The accuracy of these predictions has to be established via scientifically designed checks and experiments. And the effects need to be shared via the skillful use of know-how visualization equipment that makes it viable for every person to envision the styles and recognize trends.

			More and greater businesses are coming to recognize the significance of know-how technology, AI, and system learning. Regardless of enterprise or size, businesses that desire to live aggressively inside the age of big facts were given to correctly increase and enforce facts and technical abilities or hazards being left behind.

			The facts used for evaluation are regularly from more than one reasserts and found in numerous formats.

			

			A groundbreaking observation in 2013 stated 90% of a whole lot of the world’s facts had been created inside the preceding years. Let that sink in. We have accumulated and processed 9x the variety of know-how than the preceding 92,000 years of humankind combined. And it isn’t slowing down. It’s projected we’ve already created 2.7 zettabytes of know-how, and through 2020, that variety will balloon to an amazing 44 zettabytes.

			 The discipline is developing so rapidly and revolutionizing such a lot of industries; it is tough to fence in its abilities with a proper definition; however, typically, facts technology is dedicated to the extraction of smooth facts from uncooked facts for the components of actionable reviews which can be majorly benefitting the approaching industries to recognize the tempo of boom and a way to goal the market.

			1.2 Need for data science

			Data science is vital in almost every field. It must develop and progress within its systems to handle emerging issues in every industry, business, and organization. The system which solves complex problems should be advanced enough to supply simple solutions. Improvisation in the field of data science will be achievable with more developments and innovations in artificial intelligence and machine learning.

			Deep learning gives the brain to systems and machines to think and act on inputs as slight as a picture. Data science portrays an expansive and conclusive demonstration of influencing and acting factors needed for assessments and systematic conclusions. Keeping in sight all the technological innovations, discoveries, and progress, we’ll need data science more vigorously than ever before.

			This will even have the necessity for data scientists, data engineers, and data analysts within the market. Data scientists will even be further high in demand. There is also the scope for the educational institutions to provide expansion and planning to serve the vehement outburst of interest in data science and design academic programs accordingly.

			According to IDC, by 2025, global data will grow to 175 zettabytes. Data Science enables companies to efficiently understand gigantic data from multiple sources and derive valuable insights to form smarter data-driven decisions. Data Science is widely utilized in various industry domains, including marketing, healthcare, finance, banking, policy work, and more. That explains why Data Science is vital.

			The organizational importance of data science is continuously increasing. According to one study, the worldwide Data Science market will grow to $115 billion by 2023. Some of the various Data Science benefits include the following:

			•In the healthcare industry, physicians use Data Science to research data from wearable trackers to make sure their patients’ well-being and make vital decisions. Data Science also enables hospital managers to scale back waiting time and enhance care.

			

			•Retailers use Data Science to enhance customer experience and retention.

			•Data Science is widely utilized in the banking and finance sectors for fraud detection and personalized financial advice.

			•Transportation providers use Data Science to reinforce the transportation journeys of their customers. For instance, Transport for London maps customer journeys offering personalized transportation details and manages unexpected circumstances using statistical data.

			•Construction companies use Data Science for better decisions by tracking activities, including average time for completing tasks, materials-based expenses, and more.

			Data Science enables trapping and analyzing massive data from manufacturing processes, which has gone untapped thus far.

			With Data Science, one can analyze massive graphical, temporal, and geospatial data to draw insights. It also helps in seismic interpretation and reservoir characterization.

			Data Science facilitates firms to leverage social media content to get real-time media content usage patterns. This enables the firms to make target audience-specific content, measure content performance, and recommend on-demand content.

			Data Science helps study utility consumption within the energy and utility domain. This study allows for better control of utility use and enhanced consumer feedback.

			Data Science applications within the public service field include health-related research, financial marketing research, fraud detection, energy exploration, environmental protection, and more.

			In the present world, the generation and application of data may be a critical economic activity. Data Science facilitates it with its power to extract information from large volumes of data. Moreover, information technology makes our life easier by gathering and processing more data quickly and efficiently to provide results in hours, contrary to days and weeks.

			1.3 Scope of data science

			As said by Google’s chief economist Hal Varian, in 2009, “The ability to require data — to be ready to know it, to process it, to extract value from it, to see it, to speak it — that’s getting to be a hugely important skill within the next decades,” data science has evolved to be one among the foremost important fields of technology, and it’s getting used in several sectors by large and little business companies. Thanks to a varied range of applications and their effectiveness, the demand for data science professionals across industries has been growing to realize the scope of data science in 2021.

			

			Data science is everywhere and is ever-expanding. It wants to formulate effective solutions and optimal strategies for corporation-supported collected data sets. More organizations are opening up to big data, AI, Machine Learning, and other modern technologies. It provides a comprehensive and versatile range of possibilities through assimilation and analysis of structured and unstructured data.

			Scopes and Applications of data science within the future

			•Enabling companies to handle big assortments of data from various sources to assess business trends and insights on prospects and operations.

			•Development in data growth

			•Improvement of AI platform, Machine Learning techniques, and other such technologies like Virtual and Augmented Reality.

			•Blockchain updating

			•Online transactions (shopping, banking, etc.) are improved.

			•Genomics, Drug Development, Medical Image Analysis, Remote Monitoring.

			This field has many vacancies and offers excellent career prospects for people pursuing this field.

			•High-paying career

			•The flexible scope within the industry with various options.

			•Placement in multiple sectors, organizations, and fields.

			•Data science offers careers in a multitude of sectors.

			Job roles

			•Business Intelligence Developer

			•Data Architect

			•Applications, Infrastructure, and Enterprise Specialist

			•Data Analyst

			•Data Scientist

			•Data Engineer

			•Machine Learning Scientist

			•Statistician

			A skilled professional requires three specific skill sets.

				(i)	Mathematics, Statistics and Data Science

				(ii)	Technical and Programming Skills

				(iii)	Introspective Strategy Building

			

			A basic bachelor’s degree in computing, IT and Engineering, Math’s and/or Statistics, Physics, or the other related scientific field is that the general requirement of data science Courses and Education. A Master’s Degree or a Ph.D. within the area is common for many Data scientists. Alongside that, a couple of other programming skills like Python Coding, R programming, SQL Coding, Big Data, ML and AI data, and Data Visualization skills are necessary to figure within the Data Science field.

			There are various specialization courses available for Data Science learning. This is often considered as a wise and educated career choice in times.

			The field is filled with golden prospects, opportunities, and excellent career options. The industry is ever-growing and evolving, with rising demand for skilled and competent professionals across various sectors within the industry. The dynamic and versatile scope of the info science industry makes it a superb career choice for several and offers a singular platform for secure and status jobs.

			According to an IBM report, Data Science jobs would likely grow by 30 percent. The estimated figure of a job listing is 2,720,000 for Data Science in 2021. Also, consistent with the US Bureau of Labour Statistics, about 11 million jobs will be created by 2026.

			Every organization wants to realize supreme profits. As data is the key thing about Data Science, every industry has realized that it requires Data Scientists to play with data to optimize its business profits. This is often the rationale for the recognition of data science jobs.

			Also, during this digital world, there are diverse classes of companies. Organizations managing these diverse classes affect zettabytes (a billion Terabytes) of data. Within the upcoming years, this data will continue increasing in huge proportions day by day, and it might, in turn, increase the demand for skilled individuals in Data Science in 2021.
All this ensures that the simplest jobs in today’s world are Data Scientist, Data Analyst, Data Engineer, and data analyst

			In addition, data is opening up tons of routes for Data Scientists altogether, major government and personal sectors across the planet. So, now, we’ll check out the areas where jobs will be created within the field of data science in 2021.

			1.3.1 Data Science Job Trends in 2021

			• Healthcare:

			The healthcare industry needs Data Engineers who can assist in making automated systems to analyze complex data in clinical applications. By 2021, it’ll majorly create 20,000 jobs within the field of healthcare.

			• Aviation and Airlines:

			In the aviation and airlines industry, companies use data to put up their prices, optimize routes, and complete pre-emptive maintenance. As a result, this industry will create quite 3,000 new jobs for Data Science in 2021.

			

			• Cyber Security:

			Due to a rise in online transactions and Internet usage, fraudulent activities have also increased. As a result, organizations are adopting Data Science techniques to detect such fraudulent activities and stop losses.

			• Genomics:

			A genome is an entity comprising the entire DNA, and therefore the study of genomes is named Genomics. Nowadays, scientists are involved in Data Science techniques to review the sequence, function, mapping, structure, and evolution of genomes more effectively. As a result, it’ll cause groundbreaking advancements in medical sciences within the foreseeable future. Ultimately, it might cause the creation of more jobs within the field of data science in 2021.

			• Automotive:

			By 2021, we might be handling driverless eco-friendly vehicles running on roads. For manufacturing such automated vehicles, there would be an outsized requirement for Data Science experts. The number of jobs within the automotive industry for skilled individuals within the field of data science in 2021 is estimated to get older to 25,000.

			• Software Development:

			The most common area for applying Data Science is software development. Industries use Data Science, alongside Machine Learning, to create automated software development tools. So, this industry demands Data Science candidates in large numbers. Consistent with Indeed, the number of jobs would increase to 1 lakh for Data Science in 2021.

			• Ecommerce:

			To improve customer service and supply a better user experience, the e-commerce industry uses customer data. So again, for handling user data, companies need Data Science professionals. There are around 273,000 e-commerce companies across the world with web sales. From this, it’s clear that this industry will generate jobs in large numbers within the field of data science in 2021.

			1.4 Components of data science

			1.4.1 Discovery/Data Exploration

			The Discovery step involves acquiring data from all the identified internal & external sources, which helps you answer the business question. It is the foremost important step, as this step consumes the foremost amount of your time. Around 70 percent of the time is spent on data exploration. The main ingredient for data science is data, so once we get data, it’s seldom that data is during a correct structured form. There is tons of noise present within the data. The noise here means tons of unwanted data that are not required. This step involves sampling and transformation of data, during which we check the observations (rows) and features (columns) and take away the noise by using statistical methods. This step is additionally wont to check the connection among various features(columns) within the data set; by the connection, we mean whether the features(columns) are hooked into one another or independent of every other, whether there are missing values data or not. So basically, the info is transformed and readied for further use. Hence this is often one of the foremost time-consuming steps. The data can be from Logs from webservers, data gathered from social media, Census datasets, Data streamed from online sources using APIs.

			1.4.2 Preparation

			Data can have many inconsistencies like missing values, blank columns, an incorrect format that must be cleaned. You need to process, explore, and condition data before modeling. The cleaner your data, the higher your predictions are.

			1.4.3 Model Planning

			You would like to work out the tactic and technique to draw the relation between input variables in this stage. First, planning for a model is performed by using different statistical formulas and visualization tools. SQL analysis services, R, and SAS/access are a number of the tools used for this purpose. Our data is ready and prepared to travel. This is the second step, where we actually use Machine Learning algorithms. Here we fit the info into the model. The selection of a model depends on the sort of data we’ve and the business requirement. For example, the model selection for recommending a piece of writing to a customer will be different from the model required for predicting the number of articles sold on a particular day. Once the model is set, we fit the info into the model.

			1.4.4 Model Building

			In this step, the particular model-building process starts. Here, Data scientist distributes datasets for training and testing. Then, techniques like association, classification, and clustering are applied to the training data set. The model, once prepared, is tested against the “testing” dataset.

			1.4.5 Operationalize

			In this stage, you deliver the ultimate baselined model with reports, code, and technical documents. Then, the model is deployed into a real-time production environment after thorough testing. It is the next step and very important concerning the performance of the model. Finally, the model is tested with test data to see the model’s accuracy and other characteristics and make the specified changes within the model to urge the specified result. In case we don’t get the specified accuracy, we will again attend step 2 (modeling), select a special model, then repeat an equivalent step 3 and choose the model which provides the simplest result as per the business requirement.

			1.4.6 Deploying Models

			In this stage, the key findings are communicated to all stakeholders. This helps you decide if the project results are a hit or a failure supported by the inputs from the model. Once we get the specified result by proper testing as per the business requirements, we finalize the model, which provides us the simplest result as per testing results, and deploys the model in the production environment. 

			1.5 Application of data science

			The field of Data Science is crammed with wonderful applications. During this era of digitization, Data Science is making an enormous difference in making businesses successful. Not only in business but fields like healthcare, aeronautics, robotics, medicine, etc., Data Science is that the game-changer. 

			Here is that the list of applications of data science: 

			•Education

			•Airline Route Planning

			•Healthcare Industry

			•Delivery Logistics

			•Banking and Finance

			•Filtered Internet Search

			•Product Recommendation Systems

			•Digital Marketing and Advertising

			1.5.1 Education

			From earlier civilizations, Education has been one of the key aspects of remodeling the lives of individuals. It’s helped innumerable people shape their careers and achieve their lives. Now, Education is one of the sectors where Data Science is making drastic changes in improving the whole system and the performance of scholars, teachers, and other key stakeholders. For instance, with Data Science, teachers’ info like their qualifications, student ratings, the effect of their teaching on the development of exam results, etc., are collected, analyzed, and used for further performance enhancement.

			Next, the info of scholars like the previous result, the present result, marks in individual subjects, etc., are often made useful for analysis. They’re collected then, with the assistance of data science tools for analysis and visualization, we attempt to extract valuable information to know the scope for improvement. Also, with the assistance of data science application in Education, we will analyze the following:

				(a)	Students got to improve their performance by analyzing equivalent supported factors like specific books, study materials, or effective learning strategies

				(b)	The requirement of designing or updating the course curriculum is the analysis of students’ IQ levels and performance.

				(c)	Performance of teachers supported student reviews, results of scholars, improvements by the weak students, etc.

				(d)	Data Science application is thus helping tons in improving the present education system.

			1.5.2 Airline Route Planning

			One of the areas where Data Science is revolutionizing day-to-day business activities is that the Airline industry. For a while, the Airline industry has been bearing a considerable decline in revenue generation, then Data Science emerged as a savior. Previously, thanks to competition, the airline companies wanted to provide discounts to customers to draw in them. Also, thanks to the high rates of fuels and therefore the lack of proper analysis for the delay of flights, destination, halts, optimized routes, etc., airlines were unnecessarily spending tons on extra fuel.

			Now, with the assistance of data science, the airlines have started analyzing the info of their business to strategically improve the sectors, thanks to which they were bearing heavy losses.

			[image: How Airlines are Using Big Data. Big Data technology is reshaping all… | by  Exastax | Medium]

			Fig. 1.2 Data science in airline route planning

			Data Science has helped airlines in the following ways:

				(a)	Identifying potential customers to supply calculated discounts rather than providing discounts to everyone.

				(b)	Deciding on the optimized routes by analyzing the traffic on different routes. It helps in saving expensive fuel that gets unnecessarily exhausted otherwise.

				(c)	Predicting delays on the wing.

				(d)	Setting the value of flights as per seasons, festivals, and therefore the number of travelers. This is often done by analyzing the number of potential travelers and frequent travelers.

			This is how the appliance of data science is optimizing the profits of the airline industry.

			1.5.3 Healthcare Industry

			The advancement in life science has revolutionized the healthcare industry. There are fast and effective treatments for nearly all diseases. However, there are areas of healthcare where Data Science helps in efficient diagnosis, data management, medical research, etc., through data analysis and visualization.

			[image: The Need for Data Science in Healthcare Industry - Prime Classes]

			Fig. 1.3 Data science in healthcare industry

			The areas where the info Science application in healthcare is playing a serious role are as follows:

				(a)	Patient Diagnosis: Data Science helps doctors monitor patients’ health with the assistance of IoT devices. These wearable devices help monitor various medical conditions like pulse, blood heat, vital signs, etc. These devices send patients’ data to concerned doctors for medical analysis. This helps doctors take the necessary steps for treating patients accordingly.

				(b)	Drug Research and Creation: For creating a pharmaceutical drug, it takes tons of research, time, and money. Also, there are many test cases required for research. Using Data Science, we will process those test cases and make predictions on the success rate of these, supported certain parameters used for evaluating drugs in less time. Thus, with this application of data science, we will successfully create highly effective medicines.

				(c)	Medical Image Analysis: this is often one of the interesting applications of data Science, rapidly changing how doctors make patient diagnoses. With the assistance of medical image analysis, a machine predicts diseases like cancer, tumor, organ delineation, and lots of others.

				(d)	Managing Patient Data: aside from the opposite applications of data science, it helps manage patient data. The patient data is stored in databases and may be utilized in the longer term to analyze several medical conditions and improve diagnosis and treatment.

			

			1.5.4 Delivery Logistics

			When it involves delivery logistics, Data Science isn’t far behind the race. Many companies use data for optimizing their business operations. It helps within the analysis of profit generation, the causes of loss, the simplest route for delivery, the time required, and therefore the scope for improvements. Aside from that, the appliance of data science in delivery logistics helps businesses analyze the market trend and increase their competence. Further, with route optimization, the amount of deliveries increases, and the freight cost reduces. By this, companies can boost their profits. This is often how the appliance of data science plays a serious role in logistics.

			[image: 6 Applications of Data Science in Supply Chain Analytics]

			Fig. 1.4 Data science in delivery logistics

			1.5.5 Banking and Finance

			As we all know, the world of banking and finance is susceptible to financial frauds and thefts. This happens thanks to the shortage of proper analysis of customer data. Since there are many records of consumers in databases, it becomes a difficult task to trace all of them.

			This is where the appliance of data science in banking and finance comes into the image. It helps organizations efficiently process data.

			[image: DATA-DRIVEN DECISIONS IN FINANCIAL SERVICES | We build and run insight  driven organizations]

			Fig.1.5 Data science in banking and finance

			By processing the info, the system can analyze individual customers’ financial history, loans, income, and debt clearance. Also, it helps find both genuine and suspicious behaviors in transactions. Further, the appliance of data science in finance helps within the following ways:

				(a)	Stamping out Tax Fraud: The economy of a nation depends on its taxpayers. Therefore, governments need taxation to take care of the economic infrastructure of nations. If there fraud activity occurs associated with taxation, then it directly affects every citizen of a nation. Therefore, governments have started implementing Data Science to research citizen data to stop tax fraud. With data science, the tax departments keep track of the income and calculate the tax. If the calculated tax isn’t collected, they track the suspicious taxpayers to require action against them.

				(b)	Credit Scoring: Credit scoring is another application of dataScience that helps check the financial cibil score. The credit score is rated out of 10. It helps financial institutions make decisions on sanctioning loans. They decide the loan amount and its sanctioning based on the credit score calculated out of 10. 

			Apart from the above-discussed data science applications in banking and finance, banks use data to spot their potential customers. They supply certain benefits to their potential customers to take care of a lifetime customer relationship.

			1.6 Exercise

				1.	What is data science?

			

				2.	What have been the trends in data science?

				3.	When was the concept of data science actually accepted?

				4.	What is the need for data science?

				5.	Explain the importance of data science.

				6.	What are the first two and most important components of data science?

				7.	What are the major applications of data science?

				8.	Write a few lines on necessary statistics.

				9.	Write in detail the programming fundamentals in data science.

				10.	What does model planning refer to?

				11.	Define data exploration.

				12.	Explain in detail the components of data science.

				13.	Explain in detail the techniques used for model planning.

				14.	How to operationalize data and analyze it?

				15.	Explain the application of data science in 

				(a)	Healthcare industry.

				(b)	Communication centers and the Airline industry.

				(c)	IT industry.

				(d)	Bank and finance industry.

				(e)	Education sector.
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