EC6435D Foundations of Data Analytics

Pre-requisites: Fundamentals of Probability and Statistics, Computer Programming
L{T|P|C

210123

Total hours: 26L + 26P

Course Outcomes

CO1: Demonstrate ability to identify and integrate data of various types from a variety of sources,
and mak e informed judgements about their use in data science research.

CO2: Critically evaluate the methodologies applied in data gathering, data processing and data
exploration to disseminate findings using data visualization tools.

CO3: Apply different data science tools to create appropriate visualization of high dimensionality
data, aligned to the student’s area of interest.

Module 1: (9 hours)

Introduction to Data Science: Data, knowledge and information. Structured, semi-
structured, and un-structured data. Database theory for data science. Relational database,
primary key, secondary key. Database normal form: First normal form, second normal form,
and third normal form. SQL database for structured data: adding/deleting/modifying tables,
adding/deleting/modifying rows, searching and other essential operations. Semi-structured
data: XML for semi-structured data, XML syntax and parsing XML using python. Big data:
Characteristics of big data, Big data models: key value model, column model, document
model, graph model. High lewvel architecture of NoOSQL systems.

Module 2: (6 hours)

Data pre-processing: Introduction to Pandas in Python, Data cleaning and preparation:
Duplicates, Missing data, transformation using a function/mapping, discretisation of data,
errors and outliers. Data wrangling: Hierarchical indexing, combining and merging data,
reshaping and piwting. Data munging, Data cleaning. Quality of data, meta-data,
Canonicalization, legal and ethical aspects.

Module 3: (11 hours)

Introduction to data visualization. Visualization plots: Bar graph and pie charts, box plots,
scatter plots and bubble charts, KDE plots. Introduction to data \isualization libraries in
Python: matplotlib, pandas and seaborn. Data transformation: Indexing, slicing, splitting,
iterating, filtering, sorting, combining and reshaping. Introduction to data transformation
libraries in Python: numpy and pandas. Exploratory data analytics: Univariate analytics,
bivariate analytics and multi-variate analytics. Measures of central tendency and dispersion.
Data aggregation, pivot tables and correlation. Scraping online/website data, Interactive
visualization plots.
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