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Course Code: MDA102 

Course: Probability and Statistics for Data 

Science 

Teaching Scheme: 

Maharashtra Institute of Technology, Aurangabad 
(An Autonomous Institute) 

Theory:3 Hrs. /week 

Objectives 

Syllabus of M. Tech. (Computer Science and Technology) Semester-I 

Unit-I 

Prerequisite Basic Mathematics 

Unit-II 

Unit-III 

Faculty of Science & Technology 

2. 

MIT AUrangabad 
(An Autonomous Institute) 

3. 

Credits: 3-0-0 

Mid Semester Examination-I: 15 Marks 

Mid Semester Examination-II: 15 Marks 

Teacher Assessment: 20 Marks 

Chairma Beard of Studies 
Computerscience & Engineering 

End Semester Examination: 50 Marks 

1. To learn the probability and probabilistic models of data science 

End Semester Examination (Duration): 02 Hrs. 

To learn the basic statistics and testing hypothesis for specific problems 

To solve probabilistic problems in engineering and applied science 

4. To understand the concept of random processes in engineering disciplines 

Basic Probability Theory and Random Variables 

Basic Probability Theory: Probability spaces,. Conditional probability 

Independence, Random Variables: Definition, Discrete randomn variables, 

Continuous random variables, Conditioning on an event, Functions of random 

variables, Generating random variables 

Linear Algebra and Set Theory for Data Engineering 

Set Theory: Definitions, set operations, Linear Algebra: Vector spaces, Inner 

product and norm, Orthogonality, Projections, Matrices, Eigen decomposition, 

Eigen decomposition of symmetric matrices. 

ETL and Random Processes 

(6 Hrs.) 

ETL: ETL Basics, ETL pipeline, Challenges with ETL, Expectation operator, 

Mean and Variance, Covariance, Conditional expectation, Random Processes: 

Definition, Mean and autocovariance functions, Independent identically 

distributed sequences, Gaussian process, Poisson process, Random walk. 

Syllabus of M. Tech. 2023-24 

(6 Hrs.) 

(6 Hrs.) 
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Course Code: MDA104 

Maharashtra Institute of Technology, Aurangabad 
(An Autonomous Institute) 

Course: Advanced Data Engineering 

Teaching Scheme: 

Syllabus of M. Tech. (Computer Science and Technology) Semester-l 

Theory: 3 Hrs. / week 

Objectives 

Unit-I 

Prerequisite Program1ning language, 

Unit-II 

Unit-III 

Facully of Science & Technology 

Credits: 3-0-0 

Mid Semester Examination-I: 15 Marks 

Mid Semester Examination-II: 15 Marks 

Teacher Assessment: 20 Marks 

End Semester Examination: 50 Marks 

End Semester Examination (Duration): 02 Hrs. 

Mathematics and Statistics 

1. To give a hands-on experience with real-world data analysis 

Chairman Board of Studies 
Computer Science & Engineering 

MIT Aurangabad 
. (An Autonomous Institute) 

2. To construct Data engineering infrastructure 

3. To work with data pipeline 

Introduction to Data Engineering 

Advanced SQL 

Definition and Overview of Data Engineering, Raw Data, Data Engineering 

Roles, Data Engineering Process, The Modern Data Stack, Data Engineering Vs 

Data Science, Data Preprocessing, Role of data engineer, Data engineering tools 

(6 Hrs.) 

Data Engineering Pipelines and Big Data Engineering 

Data Pipeline, ETL pipeline, Data pipeline challenges, Data warehouse 

Architecture, Data warehouse Storage, Metadata, Data warehouse access tools, 

Data warehouse management tools, Data Marts Definition and Types, OLAP 

and OLAP cubes, Big Data Engineering: Data Lake, Hadoop and its ecosystem 

(6 Hrs.) 

Into to Postgres and psql, SQL Basics, Types of Joins, Advanced SQL Features 

- subqueries, CTE's, and Window functions, Common Table Expressions 

(CTEs), Recursive CTEs, Temporary Functions, Pivoting Data With Case 

When, Calculating Delta Values, Calculating Running Totals, Date-Time 

Manipulation, 
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Unit-IV 

MIT 

Unit-V 

Unit-VI 

References 

Institute) 

Bivariate Analysis 

Relationships between Two Variables, Percentage Tables, Analyzing 

Contingency Tables, Handling Several Batches, Scatterplots and Resistant 

Maharashtra Institute of Technology, Aurangabad 
(An Autonomous Institute) 

Lines 

EDA Using Python 

Data Manipulation using Pandas, Pandas Objects, Data Indexing and Selection, 
Operating on Data, Handling Missing Data, Hierarchical Indexing, combining 
datasets, Concat, Append, Merge and Join, Aggregation and grouping, Pivot 
Tables, Vectorized String Operations 

EDA Tools and Techniques 

Sr. 

Correlation Analysis, Summary Statistics, Missing data Analytics, Outlier 

Detection, Categorical data Exploration, Dimensionality Reduction, Domain 
Knowledge Integration 

No. 

1 

2 

3 

Chairmnan Board of Studies 
Computer Science & Engineering (An Autopongabad 

Title 

Hands-On Exploratory 
Data Analysis with 
Python 
Python Data Science 
Handbook: Essential 

Tools for Working with 
Data 

Exploring Data: An 
Introduction to Data 

Analysis for Social 
Scientists 

Syllabus of M. Tech. 2023-24 

Author 

Suresh Kumar 

Mukhiya, Usman 
Ahmed 

Jake Vander Plas 

Catherine Marsh, 
Jane Elliott 

(6 Hrs.) 

Packt 

Publishing 

O Reilly 

(6 Hrs.) 

Publication Edition 

Wiley 
Publications 

(6 Hrs.) 

2020 

First 

Edition 

2008 
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