Understanding the Role of Statistics in Machine Learning and Data Science

[bookmark: bbib0001][bookmark: bbib0003]Technology has been evolving from time to time creating new inventions from binary calculator device to creation of computers with new technologies cropping up, with these technologies data also seems to be increasing in huge amount [1]. Information with many instances have more statistical power, while information with higher complexity might result in higher amount of negative exploration conclusions. Big data problems like data processing, database storage service, data analytics, retrieval, distribution, delivery, presentation, querying, monitoring, data privacy. Real time problems in big data applications can be practically solved in using the methods available in Artificial, machine learning.Big Data can be explained in a simple term of 3 V's that is volume, veracity and variety [2]. 
[bookmark: bbib0005][bookmark: bbib0042][bookmark: bbib0043]There are bifurcated into two different types of data which are structured, and unstructured, structured data is an organized and proper formatted way. This type of data is present in the form of rows and columns which is categorized accurately in the form of tables. Each table would be related by a certain property. Structured data is easier for data science analysis; this type of data has defined data types where it has patterns which helps them to get easily reachable while using data science.Unstructured data does not have any predefined data types this data might contain social media activity, video, audio, text file, surveillance imaginary [3] Unstructured data requires a certain preprocessing for analyzing and getting the required outputs. Data mining techniques used for unstructured data is used to help companies understand their customer patterns and find the sentiment towards a specific product. Unstructured data is mainly composed of real-world data. Some of the sources where this huge amount of data is generated through texts is social media where a large amount of data is being sent across the globe which is increasing day by day, even research documents are increasing exponentially, large amount of company data is generated across various fields in the industry this data is important, confidential and have to be secure all the time for its integrity [4][5].
In terms of analytics, basic analytics provides a summary of data whereas the term “Advanced Analytics” takes a step forward in offering a deeper understanding of data and helps to analyze granular data. Advanced analytics is characterized or defined as autonomous or semi-autonomous data or content analysis using advanced techniques and methods to discover deeper insights, predict or generate recommendations, typically beyond traditional business intelligence or analytics. “Machine learning”, a branch of artificial intelligence (AI), is one of the major techniques used in advanced analytics which can automate analytical model building [6]. . The data can be in different types such as (i) Structured—that has a well-defined data structure and follows a standard order, examples are names, dates, addresses, credit card numbers, stock information, geolocation, etc.; (ii) Unstructured—has no pre-defined format or organization, examples are sensor data, emails, blog entries, wikis, and word processing documents, PDF files, audio files, videos, images, presentations, web pages, etc.; (iii) Semi-structured—has elements of both the structured and unstructured data containing certain organizational properties, examples are HTML, XML, JSON documents, NoSQL databases, etc.; and (iv) Metadata—that represents data about the data, examples are author, file type, file size, creation date and time, last modification date and time, etc. [7]. 
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