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PREFACE

The importance of “Foundations of Data Science” is designed for students with a complete
walkthrough right from the foundational groundwork required to outlining all the concepts,

techniques and tools required to understand Data Science.

Data Science is an umbrella term for the non-traditional techniques and technologies that are
required to collect, aggregate, process, and gain insights from enormous datasets. This book
offers all the processes, methodologies, various steps like data gaining, pre-process, mining,
prediction, and visualization tools for extracting insights from huge amounts of data by

the use of various scientific methods, algorithms, and processes.

This book provides a stepwise approach to building solutions to data science applications
right from understanding the fundamentals, performing data analytics to writing source code.
We have divided this book into five chapters, where the first chapter explains the basics of
data science and its benefits, data preparations and detail about the data mining & data
warehousing concepts. Second chapter and third chapter discusses about Normal
Distributions and standards, Regression techniques. Fourth chapter explains python libraries.

Fifth chapter describes data visualization concepts.

The main aim of this book is to make the students to understand the concepts easily. This

book makes the understanding of subject in a clear way and makes it more interesting.

Dr. H.Lilly Beaulah
Dr.R.Reka
Ms. M.Gayathri

Ms.V.Dhanakodi

) 1\
A A
~PRINCTPAL
Mahendra College of Engineerin,
Manendra Salem Campus,

Minnampalli, SALEM 636 106
TAMILNADU

~Vin~




FOUNDATIONS OF DATA SCIENCE - (CS3353)
SYLLABUS

UNITI INTRODUCTION

Data Science: Benefits and uses — facets of data - Data Science Process: Overview — Defining
research goals — Retrieving data — Data preparation - Exploratory Data analysis — build the
model— presenting findings and building applications - Data Mining - Data Warehousing —
Basic Statistical descriptions of Data. (Chapter - 1)

UNIT II DESCRIBING DATA

Types of Data - Types of Variables -Describing Data with Tables and Graphs —Describing
Data with Averages - Describing Variability - Normal Distributions and Standard (z) Scores.

(Chapter - 2)
UNIT 111 DESCRIBING RELATIONSHIPS

Correlation —Scatter plots —correlation coefficient for quantitative data —computational
formula for correlation coefficient — Regression —regression line —least squares regression
line — Standard error of estimate — interpretation of r2 —multiple regression equations —

regression towards the mean. (Chapter - 3)
UNIT IV PYTHON LIBRARIES FOR DATA WRANGLING

Basics of Numpy arrays —aggregations —computations on arrays —comparisons, masks,
boolean logic — fancy indexing — structured arrays — Data manipulation with Pandas — data
indexing and selection — operating on data — missing data — Hierarchical indexing —

combining datasets — aggregation and grouping — pivot tables. (Chapter - 4)
UNITV DATA VISUALIZATION

Importing Matplotlib — Line plots — Scatter plots — visualizing errors — density and contour
plots — Histograms — legends — colors — subplots — text and annotation — customization —

three dimensional plotting - Geographic Data with Basemap - Visualization with Seaborn.

(Chapter - 5) {\, ~ \1\
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