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Course Objectives:
1. To introduce the concepts, methodologies, and importance of exploratory data analysis in the data analytics lifecycle.
2. To enable students to handle missing data and imbalanced datasets using practical preprocessing methods.
3. To teach statistical analysis techniques and feature engineering for better data representation.
4. To familiarize students with outlier detection methods and dimensionality reduction techniques.
5. To equip students with the ability to summarize data and create effective visualizations for informed decision- making.


Course Outcomes:
On the completion of this course the student will be able to
CO1: Understand the concept of Exploratory Data Analysis (EDA) and its role in the data analytics lifecycle. CO2: Preprocess and handle missing data and imbalanced datasets using traditional and advanced techniques. CO3: Perform statistical analyses and apply scaling and transformation techniques for feature engineering.
CO4: Analyze and detect outliers, perform feature selection, and apply dimensionality reduction techniques. CO5: Summarize datasets and create insightful visualizations to interpret data effectively.

Course Description:
This course on Exploratory Data Analysis (EDA) is designed to equip students with the foundational and advanced tools required for exploring and understanding data. It covers key topics such as handling missing data, preprocessing imbalanced datasets, statistical analyses, and outlier detection. Students will learn feature engineering techniques like scaling, transformation, and dimensionality reduction. The course also emphasizes data summarization and visualization to derive meaningful insights and present data effectively. Through practical applications, students will develop the skills needed to analyze and interpret complex datasets in real-world scenarios.

Course Content:


	Unit-I
	6 Lecture Hours

	Introduction to Exploratory Data Analysis
Data Analytics lifecycle, Exploratory Data Analysis (EDA) – Definition, Motivation, Steps in data
exploration, the basic data types Data Type Portability.

	Unit-II
	10 Lecture Hours

	Data Preprocessing-Traditional Methods
Introduction to Missing data, Traditional methods for dealing with missing data, Missing data handling, Replacement of missing Data, Improving the accuracy of analysis, Imputation techniques on Missing Value, Practical Issues in Imputation techniques on Missing Value, Models for Missing Notation Random
Data, Handling of Imbalance Dataset, Preprocessing technique on Categorical Variable, Handling of missing value on Categorical Data.

	Unit-III :
	12Lecture Hours

	Advance Statistical methods
Basic Statistical analysis, Mean, Median, Mode, Standard Deviation, Variance, Correlation, Distribution, Normal Distribution, Central Limit Theorem. Normalization techniques, Feature Scaling, Min Max Scaling, MaxAbs Scaling, Robust Scaling, Standardization, Functional Transformer: Log Transform, Reciprocal Transform, Square Root Transform, Box-Cox Transform. Bivariate Analysis, Multivariate
Analysis, Univariate Analysis.

	Unit-IV
	12 Lecture Hours

	Outlier Analysis
Introduction to Extreme Value Analysis, Outlier Analysis, Outlier Detection: Z-score method, Inter quartile range, Box Plot, Percentile Method.
Feature Selection: Feature Selection methods: Filter methods, Pearson’s correlation, LDA, ANOVA, and Chi-Square. Wrapper Methods: Forward Selection, Backward Elimination, Recursive Feature elimination. Feature Extraction.
Dimensionality Reduction: Curse of Dimensionality, Principal Component Analysis

	Unit-V
	5 Lecture Hours

	Data Summarization and Visualization
Overview of Data Visualization, Basic Visualization techniques: Bar chart, Pie Chart, Heat Map, Pair plot, Box plot, QQ Plot etc.
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