
THADOMAL SHAHANI ENGINEERING COLLEGE 

3.2.2.1. Total number of books and chapters in edited volumes/books published 

and papers in national/ international conference proceedings year wise during 

last five years 

Sr. No. File Description Page No. 

1 Books by Authors 2 

1

Harsha Tolani

Harsha Tolani
3.3.3



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

THADOMAL SHAHANI ENGINEERING COLLEGE 

3.2.2   Total number of books and chapters in edited volumes/books published and 

papers in national/international conference proceedings year wise during last five years 

Sr. No Activity Name 

1 
Books by Author – Dr G.T. Thampi 

2 
 Books by Author – Dr Arti Deshpande 

3 
Book by Author – Dr Arun Kulkarni 

4 Book by Author - Dr Bhushan Jadhav 

5 Book by Author- Shilpa Ingoley 

2

Harsha Tolani

Harsha Tolani
3.3.3



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

THADOMAL SHAHANI ENGINEERING COLLEGE 

Books by Author – Dr G.T. Thampi 

3



4



5



6



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

7



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

8



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

Books by Author – Dr Arti Deshpande

9



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

10



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

(Book Code : PE66A) 

Machine Learning
(Code : 410250) 

Semester VIII - Computer Engineering 

(Savitribai Phule Pune University) 

Strictly as per the New Credit System Syllabus (2015 Course) 

Savitribai Phule Pune University w.e.f. Academic Year 2018-2019 

Dr. Pallavi N. Halarnkar 

Department of Computer Engineering 

Thadomal Shahani Engineering College, Mumbai. 

Maharashtra, India.  

Dr. Arti Deshpande 

Department of Computer Engineering 

Thadomal Shahani Engineering College, 

Mumbai. 

Maharashtra, India.  

11



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

(Book Code : PE66A) 

Machine Learning 

Dr. Pallavi N. Halarnkar, Dr. Arti Deshpande 

(Semester VIII - Computer Engineering) (Savitribai Phule Pune University) 

Copyright © by Authors. All rights reserved. No part of this publication may be reproduced, copied, or stored in a 

retrieval system, distributed or transmitted in any form or by any means, including photocopy, recording, or other 

electronic or mechanical methods, without the prior written permission of the publisher. 

This book is sold subject to the condition that it shall not, by the way of trade or otherwise, be lent, resold, hired out, or 

otherwise circulated without the publisher’s prior written consent in any form of binding or cover other than which it is 

published and without a similar condition including this condition being imposed on the subsequent purchaser and 

without limiting the rights under copyright reserved above. 

First Edition :  February 2019 

Second Revised Edition : January 2020   (TechKnowledge Publications) 

This edition is for sale in India, Bangladesh, Bhutan, Maldives, Nepal, Pakistan, Sri Lanka and designated countries in 

South-East Asia. Sale and purchase of this book outside of these countries is unauthorized by the publisher. 

Printed at : 37/2, Ashtavinayak Industrial Estate,  

Near Pari Company,  

Narhe, Pune, Maharashtra State, India. 

Pune – 411041 

ISBN  :  978-93-89748-20-8 

Published by 

TechKnowledge Publications 

Head Office : B/5, First floor, Maniratna Complex, 

Taware Colony, Aranyeshwar Corner, 

Pune - 411 009. Maharashtra State, India 

 Ph : 91-20-24221234, 91-20-24225678. 

 Email : info@techknowledgebooks.com,   

 Website : www.techknowledgebooks.com 

[410250] (FID : PE66) (Book Code : PE66A) 

12



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

 

(Book Code : PE66A) 

We dedicate this Publication soulfully and wholeheartedly,  

in loving memory of our beloved founder director, 

Late Shri. Pradeepji Lalchandji Lunawat, 

who will always be an inspiration, a positive force and strong support 

behind us. 

 

“My work is my prayer to God” 

                                                   - Lt. Shri. Pradeepji L. Lunawat 

 

Soulful Tribute and Gratitude for all Your  

Sacrifices, Hardwork and 40 years of Strong Vision…  
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Preface 

Dear students, 

We are extremely happy to present the book of “Machine Learning” for you. 

We have divided the subject into small chapters so that the topics can be arranged and 

understood properly. The topics within the chapters have been arranged in a proper 

sequence to ensure smooth flow of the subject. 

We present this book in the loving memory of Late Shri. Pradeepji Lunawat, 

our source of inspiration and a strong foundation of “TechKnowledge Publications”. 

He will always be remembered in our heart and motivate us to achieve our milestone. 

We are thankful to Mr. Shital Bhandari, Shri. Arunoday Kumar and 

Shri. Chandroday Kumar for the encouragement and support that they have extended. 

We are also thankful to the staff members of TechKnowledge Publications and others for 

their efforts to make this book as good as it is. We have jointly made every possible 

efforts to eliminate all the errors in this book. However if you find any, please let us 

know, because that will help us to improve further. 

We are also thankful to my family members and friends for patience and 

encouragement. 

-  Authors

❑❑❑
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Syllabus 

Savitribai Phule Pune University  

Fourth Year of Computer Engineering (2015 Course) 

410250 : Machine Learning 

Teaching Scheme : 

TH : 03 Hours/Week 

Credit 

03 

Examination Scheme :  

In-Sem (Paper) : 30 Marks  

End-Sem (Paper) : 70 Marks 

Prerequisite Courses : 207003 - Engineering Mathematics III 

Companion Course:410254 - Laboratory Practice III 

Course Objectives 

• To understand human learning aspects and relate it with machine learning concepts.

• To understand nature of the problem and apply machine learning algorithm.

• To find optimized solution for given problem.

Course Outcomes  

On completion of the course, student will be able to - 

• Distinguish different learning based applications.

• Apply different preprocessing methods to prepare training data set for machine learning.

• Design and implement supervised and unsupervised machine learning algorithm.

• Implement different learning models.

• Learn Meta classifiers and deep learning concepts.

Course Contents 

Unit I : Introduction to Machine Learning  (08 Hours) 

Classic and adaptive machines, Machine learning matters, Beyond machine learning-deep learning and bio inspired 

adaptive systems, Machine learning and Big data. 

Important Elements of Machine Learning - Data formats, Learnability, Statistical learning approaches, Elements of 

information theory. (Refer chapter 1) 

Unit II : Feature Selection  (08 Hours) 

Scikit - learn Dataset, Creating training and test sets, managing categorical data, Managing missing features, Data 

scaling and normalization, Feature selection and Filtering, Principle Component Analysis(PCA) - non negative matrix 

factorization, Sparse PCA, Kernel PCA. Atom Extraction and Dictionary Learning. (Refer chapter 2) 
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Unit III : Regression  (08 Hours) 

Linear Regression : Linear models, A bi-dimensional example, Linear Regression and higher dimensionality, Ridge, 

Lasso and ElasticNet, Robust regression with random sample consensus, Polynomial regression, Isotonic regression. 

Logistic Regression : Linear classification, Logistic regression, Implementation and Optimizations, Stochastic gradient 

descendent algorithms, Finding the optimal hyper-parameters through grid search, Classification metric, ROC Curve. 

 (Refer chapter 3) 

Unit IV : Naïve Bayes and Support Vector Machine  (08 Hours) 

Bayes΄ Theorom, Naïve Bayes΄ Classifiers, Naïve Bayes in Scikit - learn- Bernoulli Naïve Bayes, Multinomial Naïve 

Bayes, and Gaussian Naïve Bayes. 

Support Vector Machine(SVM) : Linear Support Vector Machines, Scikit- learn implementation-Linear 

Classification, Kernel based classification, Non-linear Examples. Controlled Support Vector Machines, Support Vector 

Regression. (Refer chapter 4) 

Unit V : Decision Trees and Ensemble Learning  (08 Hours) 

Decision Trees : Impurity measures, Feature Importance. Decision Tree Classification with Scikit-learn, Ensemble 

Learning-Random Forest, AdaBoost, Gradient Tree Boosting, Voting Classifier. 

Clustering Fundamentals: Basics, K-means: Finding optimal number of clusters, DBSCAN, Spectral Clustering. 

Evaluation methods based on Ground Truth- Homogeneity, Completeness, Adjusted Rand Index. 

Introduction to Meta Classifier : Concepts of Weak and eager learner, Ensemble methods, Bagging, Boosting, 

Random Forests. (Refer chapter 5) 

Unit VI : Clustering Techniques  (08 Hours) 

Hierarchical  Clustering,  Expectation  maximization  clustering,  Agglomerative  Clustering-Dendrograms, 

Agglomerative clustering in Scikit- learn, Connectivity Constraints. 

Introduction to Recommendation Systems : Naïve User based systems, Content based Systems, Model free 

collaborative filtering-singular value decomposition, alternating least squares.  

Fundamentals of Deep Networks: Defining Deep learning, common architectural principles of deep networks, 

building blocks of deep networks. (Refer chapter 6) 

❑❑❑
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Semester V : Computer Engineering (Mumbai University) 

Copyright © Authors. All rights reserved. No part of this publication may be reproduced, copied, or stored 

in a retrieval system, distributed or transmitted in any form or by any means, including photocopy, 

recording, or other electronic or mechanical methods,  without the prior written permission of the 

publisher. 

This book is sold subject to the condition that it shall not, by the way of trade or otherwise, be lent, resold, 

hired out, or otherwise circulated without the publisher’s prior written consent in any form of binding or 

cover other than which it is published and without a similar condition including this condition being 

imposed on the subsequent purchaser and without limiting the rights under copyright reserved above. 

First Printed in India :  February 2019 

First Edition   : July 2021 

This edition is for sale in India, Bangladesh, Bhutan, Maldives, Nepal, Pakistan, Sri Lanka and designated 

countries in South-East Asia. Sale and purchase of this book outside of these countries is unauthorized by 

the publisher. 
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 Published By 
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We dedicate this Publication soulfully and wholeheartedly,  

in loving memory of our beloved founder director, 

 Late Shri. Pradeepji Lalchandji Lunawat,  

who will always be an inspiration, a positive force and strong support 

behind us. 

 

“My work is my prayer to God” 

- Lt. Shri. Pradeepji L. Lunawat 

Soulful Tribute and Gratitude for all Your  

Sacrifices, Hardwork and 40 years of Strong Vision… 
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Preface 

My Dear Students, 

We are extremely happy to come out with this book on “ Data Warehousing and Mining” for you. 

The topics within the chapters have been arranged in a proper sequence to ensure smooth flow of the 

subject.  

We present this book in the loving memory of Late Shri. Pradeepji Lunawat, our source of inspiration 

and a strong foundation of “TechKnowledge Publications”. He will always be remembered in our heart and 

motivate us to achieve our milestone. 

We are thankful to Prof. J. S. Katre, Mr. Shital Bhandari, Prof. Arunoday Kumar and 

Shri. Chandroday Kumar for the encouragement and support that they have extended. We also thankful to 

Seema Lunawat for technology enhanced reading, E-books support and the staff members of 

TechKnowledge Publications for their efforts to make this book as good as it is. We have jointly made 

every possible efforts to eliminate all the errors in this book. However if you find any, please let me know, 

because that will help me to improve further. 

We are thankful to my family members and friends for patience and encouragement. 

- Authors

❑❑❑
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SYLLABUS  

Mumbai University  

Third Year of Computer Engineering (2019 Course) 

Subject Code Subject Name Credits 

CSC504 Data Warehousing and Mining 03 

 

Prerequisite : Database Concepts 

Course Objectives :  

1 To identify the significance of Data Warehousing and Mining.  

2 To analyze data, choose relevant models and algorithms for respective applications. 

3 To study web data mining. 

4 To develop research interest towards advances in data mining.  

Course Outcomes : At the end of the course, the student will be able to 

1 Understand data warehouse fundamentals and design data warehouse with dimensional 

modelling and apply OLAP operations. 

2 Understand data mining principles and perform Data preprocessing and Visualization. 

3 Identify appropriate data mining algorithms to solve real world problems. 

4 Compare and evaluate different data mining techniques like classification, prediction, clustering 

and association rule mining. 

5. Describe complex information and social networks with respect to web mining 
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Detailed Syllabus :  

Module Course Module / Contents Periods 

1 Data Warehousing Fundamentals 08 

Introduction to Data Warehouse, Data warehouse architecture, Data warehouse 

versus Data Marts, E-R Modeling versus Dimensional Modeling, Information Package 

Diagram, Data Warehouse Schemas; Star Schema, Snowflake Schema, Factless Fact 

Table, Fact Constellation Schema. Update to the dimension tables. Major steps in 

ETL process, OLTP versus OLAP, OLAP operations: Slice, Dice, Rollup, Drilldown and 

Pivot. (Refer Chapter 1) 

2 Introduction to Data Mining, Data Exploration and Data Pre-processing 

08 

Data Mining Task Primitives, Architecture, KDD process, Issues in Data Mining, 

Applications of Data Mining, Data Exploration: Types of Attributes, Statistical 

Description of Data, Data Visualization, Data Preprocessing: Descriptive data 

summarization, Cleaning, Integration & transformation, Data reduction, Data 

Discretization and Concept hierarchy generation.  (Refer Chapter 2) 

3 Classification 

06 
Basic Concepts, Decision Tree Induction, Naïve Bayesian Classification, Accuracy and 

Error measures, Evaluating the Accuracy of a Classifier: Holdout & Random 

Subsampling, Cross Validation, Bootstrap. (Refer Chapter 3) 

4 Clustering 

06 Types of data in Cluster analysis, Partitioning Methods (k-Means, k-Medoids), 

Hierarchical Methods (Agglomerative, Divisive). (Refer Chapter 4) 

5 Mining Frequent Patterns and Associations 

06 

Market Basket Analysis, Frequent Item sets, Closed Item sets, and Association Rule, 

Frequent Pattern Mining, Apriori Algorithm, Association Rule Generation, Improving 

the Efficiency of Apriori, Mining Frequent Itemsets without candidate generation, 

Introduction to Mining Multilevel Association Rules and Mining Multidimensional 

Association Rules. (Refer Chapter 5) 

6 Web Mining 

05 
Introduction, Web Content Mining: Crawlers, Harvest System, Virtual Web View, 

Personalization, Web Structure Mining: Page Rank, Clever, Web Usage Mining 

(Refer Chapter 6) 

❑❑❑ 
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We dedicate this Publication soulfully and 

wholeheartedly, in loving memory of our beloved founder 

director, Late Shri. Pradeepji Lalchandji Lunawat,  

who will always be an inspiration, a positive force and 

strong support behind us. 

“My work is my prayer to God” 
- Lt. Shri. Pradeepji L. Lunawat

Soulful Tribute and Gratitude for all Your 
Sacrifices, Hardwork  and 40 years of 

Strong Vision…
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Preface 

Dear Students, 

We are extremely happy to present the book of  “Data Warehousing and 

Mining”  for you. We have divided the subject into small chapters so that the 

topics can be arranged and understood properly. The topics within the chapters 

have been arranged in a proper sequence to ensure smooth flow of the subject. 

We present this book in the loving memory of  Late. Shri.  Pradeepji 

Lunawat, our source of inspiration and a strong foundation of 

“TechKnowledge Publications”. He will always be remembered in our hearts 

and motivate us to achieve our new milestone. 

We are thankful to Prof. Arunoday Kumar, Mr. Shital Bhandari and Shri. 

Chandroday Kumar for the encouragement and support that they have extended. 

We  also thankful to the staff members of TechKnowledge Publications for their 

efforts to make this book as good as it is.  We have made every possible efforts 

to eliminate all the errors in this book. However if you find any, please let us 

know, because that will help us to improve the book quality further. 

We are thankful to my family members and friends for their patience and 

encouragement. 

-  Authors

❑❑❑
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Syllabus 

Course Code Course Name Credits 

CSC603 Data Warehousing and Mining 4 

Course Objectives :  

1. To identify the scope and essentiality of Data Warehousing and Mining.

2. To analyze data, choose relevant models and algorithms for respective applications.

3. To study spatial and web data mining.

4. To develop research interest towards advances in data mining.

Course Outcomes : On successful completion of course learner will be able to : 

1. Understand Data Warehouse fundamentals, Data Mining Principles.

2. Design data warehouse with dimensional modelling and apply OLAP operations.

3. Identify appropriate data mining algorithms to solve real world problems.

4. Compare and evaluate different data mining techniques like classification, prediction,

clustering and association rule mining.

5. Describe complex data types with respect to spatial and web mining.

6. Benefit the user experiences towards research and innovation.

Prerequisite : Basic database concepts, Concepts of algorithm design and analysis. 

Module No. Topics Hrs. 

1.0 Introduction to Data Warehouse and Dimensional modeling : Introduction 

to Strategic Information, Need for Strategic Information, Features of Data 

Warehouse, Data warehouses versus Data Marts, Top-down versus Bottom-up 

approach. Data warehouse architecture, metadata, E-R modelling versus 

Dimensional Modelling, Information Package Diagram, STAR schema, STAR 

schema keys, Snowflake Schema, Fact Constellation Schema, Factless Fact 

tables, Update to the dimension tables, Aggregate fact tables. (Refer chapter 1) 

8 

2.0 ETL Process and OLAP : Major steps in ETL process, Data extraction : 

Techniques, Data transformation : Basic tasks, Major transformation types, 

Data Loading : Applying Data, OLTP Vs OLAP, OLAP definition, 

Dimensional Analysis, Hypercubes, OLAP operations : Drill down, Roll up, 

Slice, Dice and Rotation, OLAP models : MOLAP, ROLAP. (Refer chapter 2) 

8 

30



HAN EA 

BANDRA 
ERNG ENGIAE 

Dr. G. T. Thampi 

MUMBAI-50. 

PRINCIPAL 

Thadomal Shahani Engineering College 

Bandra (W), Mumbai -400 050. 

30 

( Book Code : ME40A) 

Module No. Topics Hrs. 

3.0 Introduction to Data Mining, Data Exploration and Preprocessing : Data 

Mining Task Primitives, Architecture, Techniques, KDD process, Issues in 

Data Mining, Applications of Data Mining, Data Exploration : Types of 

Attributes, Statistical Description of Data, Data Visualization, Data 

Preprocessing : Cleaning, Integration, Reduction : Attribute subset selection, 

Histograms, Clustering and Sampling, Data Transformation and Data 

Discretization : Normalization, Binning, Concept hierarchy generation, 

Concept Description : Attribute oriented Induction for Data Characterization. 

(Refer chapter 3) 

10 

4.0 Classification, Prediction and Clustering : Basic Concepts, Decision Tree 

using Information Gain, Induction : Attribute Selection Measures, Tree 

pruning, Bayesian Classification : Naive Bayes, Classifier Rule - Based 

Classification : Using IF-THEN Rules for classification, Prediction : Simple 

linear regression, Multiple linear regression Model Evaluation and Selection : 

Accuracy and Error measures, Holdout, Random Sampling, Cross Validation, 

Bootstrap, Clustering : Distance Measures, Partitioning Methods (k-Means, 

k-Medoids), Hierarchical Methods (Agglomerative, Divisive).

(Refer chapter 4) 

12 

5.0 Mining Frequent Patterns and Association Rules : Market Basket Analysis, 

Frequent Item sets, Closed Item sets and Association Rule, Frequent Pattern 

Mining, Efficient and Scalable Frequent Item set Mining Methods : Apriori 

Algorithm, Association Rule Generation, Improving the Efficiency of Apriori, 

FP growth, Mining frequent Itemsets using Vertical Data Format, Introduction 

to Mining Multilevel Association Rules and Multidimensional Association 

Rules.  (Refer chapter 5) 

8 

6.0 Spatial and Web Mining : Spatial Data, Spatial Vs. Classical Data Mining, 

Spatial Data Structures, Mining Spatial Association and Co-location Patterns, 

Spatial Clustering Techniques : CLARANS Extension, Web Mining : Web 

Content Mining, Web Structure Mining, Web Usage mining, Applications of 

Web Mining. (Refer chapter 6) 

6 

Total 52 

❑❑❑
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Preface 

My Dear Students, 

We are extremely happy to come out with this book on Data Mining for you. The 

topics within the chapters have been arranged in a proper sequence to ensure smooth flow 

of the subject. 

We present this book in the loving memory of Late Shri. Pradeepji Lunawat, 

our source of inspiration and a strong foundation of “TechKnowledge Publications”. 

He will always be remembered in our heart and motivate us to achieve our milestone. 

We are thankful to Shri. J. S. Katre, Shri. Shital Bhandari, Shri. Arunoday Kumar 

and Shri. Chandroday Kumar for the encouragement and support that they have extended. 

We are also thankful to Seema Lunawat for technology enhanced reading, 

E-books support and the staff members of  TechKnowledge Publications for their efforts

to make this book as good as it is. We have jointly made every possible efforts to 

eliminate all the errors in this book. However if you find any, please let us know, because 

that will help us to improve further. 

We are also thankful to our family members and friends for their patience and 

encouragement. 

- Authors
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SYLLABUS 

Gujarat Technological University 

Sixth Semester of Computer Engineering / Computer Science and Engineering 

Data Mining (Code : 3160714) 

  Teaching and Examination Scheme 

Teaching scheme Credits Examination Marks Total 
Marks L T P C Theory Marks Practical Marks 

ESE (E) PA (M) ESE (V) PA (I) 

3 0 2 4 70 30 30 20 150 

Sr. 

No. 

Content Total 

Hours 

1. Introduction to data mining (DM) :  

Motivation for Data Mining - Data Mining-Definition and Functionalities – Classification of DM Systems - DM 

task primitives - Integration of a Data Mining system with a Database or a Data Warehouse - Issues in  

DM – KDD Process (Refer Chapter 1) 

3 

2. Data Pre-processing : 

Data summarization, data cleaning, data integration and transformation, data reduction, data discretization and 

concept hierarchy generation, feature extraction, feature transformation, feature selection, introduction to 

Dimensionality Reduction, CUR decomposition (Refer Chapter 2) 

4 

3. Concept Description, Mining Frequent Patterns, Associations and Correlations : 

What is concept description? - Data Generalization and summarization-based characterization - Attribute 

relevance - class comparisons, Basic concept, efficient and scalable frequent item-set mining methods, mining 

various kind of association rules, from association mining to correlation analysis, Advanced Association Rule 

Techniques, Measuring the Quality of Rules. (Refer Chapter 3) 

10 

4. Classification and Prediction : 

Classification vs. prediction, Issues regarding classification and prediction, Statistical-Based Algorithms, 

Distance-Based Algorithms, Decision Tree-Based Algorithms, Neural Network-Based Algorithms, Rule-Based 

Algorithms, Combining Techniques, accuracy and error measures, evaluation of the accuracy of a classifier or 

predictor. Neural Network Prediction methods: Linear and nonlinear regression, Logistic Regression 

Introduction of tools such as DB Miner / WEKA / DTREG DM Tools (Refer Chapter 4) 

10 

5. Cluster Analysis : 

Clustering: Problem Definition, Clustering Overview, Evaluation of Clustering Algorithms, Partitioning 

Clustering -K-Means Algorithm, K-Means Additional issues, PAM Algorithm; Hierarchical Clustering – 

Agglomerative Methods and divisive methods, Basic Agglomerative Hierarchical Clustering, Strengths and 

Weakness; Outlier Detection, Clustering high dimensional data, clustering Graph and Network data. 

(Refer Chapter 5) 

10 

8. Web mining and other Data Mining : 

Web Mining: Introduction to Web Mining, Web content mining, Web usage mining, Web Structure mining, Web 

log structure and issues regarding web logs, Spatial Data Mining, Temporal Mining, And Multimedia Mining. 

Applications of Distributed and parallel Data Mining. (Refer Chapter 6) 

5 

❑❑❑
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director, Late Shri. Pradeepji Lalchandji Lunawat,  

who will always be an inspiration, a positive force and 
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Preface 

Dear Students, 

We are extremely happy to present the book of  “Data Warehousing and 

Mining”  for you. We have divided the subject into small chapters so that the 

topics can be arranged and understood properly. The topics within the chapters 

have been arranged in a proper sequence to ensure smooth flow of the subject. 

We present this book in the loving memory of  Late. Shri.  Pradeepji  

Lunawat, our source of inspiration and a strong foundation of 

“TechKnowledge Publications”. He will always be remembered in our hearts 

and motivate us to achieve our new milestone. 

We are thankful to Prof. Arunoday Kumar, Mr. Shital Bhandari and Shri. 

Chandroday Kumar for the encouragement and support that they have extended. 

We  also thankful to the staff members of TechKnowledge Publications for their 

efforts to make this book as good as it is.  We have made every possible efforts 

to eliminate all the errors in this book. However if you find any, please let us 

know, because that will help us to improve the book quality further. 

We are thankful to my family members and friends for their patience and 

encouragement. 

 

-  Authors 
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Syllabus 
 

Course Code Course Name Credits 

CSC603 Data Warehousing and Mining 4 

Course Objectives :   

1. To identify the scope and essentiality of Data Warehousing and Mining. 

2. To analyze data, choose relevant models and algorithms for respective applications. 

3. To study spatial and web data mining. 

4. To develop research interest towards advances in data mining. 

Course Outcomes : On successful completion of course learner will be able to : 

1. Understand Data Warehouse fundamentals, Data Mining Principles. 

2. Design data warehouse with dimensional modelling and apply OLAP operations. 

3. Identify appropriate data mining algorithms to solve real world problems. 

4. Compare and evaluate different data mining techniques like classification, prediction, 

clustering and association rule mining. 

5. Describe complex data types with respect to spatial and web mining. 

6. Benefit the user experiences towards research and innovation. 

Prerequisite : Basic database concepts, Concepts of algorithm design and analysis. 

Module No. Topics Hrs. 

1.0 Introduction to Data Warehouse and Dimensional modeling : Introduction 

to Strategic Information, Need for Strategic Information, Features of Data 

Warehouse, Data warehouses versus Data Marts, Top-down versus Bottom-up 

approach. Data warehouse architecture, metadata, E-R modelling versus 

Dimensional Modelling, Information Package Diagram, STAR schema, STAR 

schema keys, Snowflake Schema, Fact Constellation Schema, Factless Fact 

tables, Update to the dimension tables, Aggregate fact tables. (Refer chapter 1) 

8 

2.0 ETL Process and OLAP : Major steps in ETL process, Data extraction : 

Techniques, Data transformation : Basic tasks, Major transformation types, 

Data Loading : Applying Data, OLTP Vs OLAP, OLAP definition, 

Dimensional Analysis, Hypercubes, OLAP operations : Drill down, Roll up, 

Slice, Dice and Rotation, OLAP models : MOLAP, ROLAP. (Refer chapter 2) 

8 
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Module No. Topics Hrs. 

3.0 Introduction to Data Mining, Data Exploration and Preprocessing : Data 

Mining Task Primitives, Architecture, Techniques, KDD process, Issues in 

Data Mining, Applications of Data Mining, Data Exploration : Types of 

Attributes, Statistical Description of Data, Data Visualization, Data 

Preprocessing : Cleaning, Integration, Reduction : Attribute subset selection, 

Histograms, Clustering and Sampling, Data Transformation and Data 

Discretization : Normalization, Binning, Concept hierarchy generation, 

Concept Description : Attribute oriented Induction for Data Characterization. 

(Refer chapter 3) 

10 

4.0 Classification, Prediction and Clustering : Basic Concepts, Decision Tree 

using Information Gain, Induction : Attribute Selection Measures, Tree 

pruning, Bayesian Classification : Naive Bayes, Classifier Rule - Based 

Classification : Using IF-THEN Rules for classification, Prediction : Simple 

linear regression, Multiple linear regression Model Evaluation and Selection : 

Accuracy and Error measures, Holdout, Random Sampling, Cross Validation, 

Bootstrap, Clustering : Distance Measures, Partitioning Methods (k-Means,  

k-Medoids), Hierarchical Methods (Agglomerative, Divisive). 

(Refer chapter 4) 

12 

5.0 Mining Frequent Patterns and Association Rules : Market Basket Analysis, 

Frequent Item sets, Closed Item sets and Association Rule, Frequent Pattern 

Mining, Efficient and Scalable Frequent Item set Mining Methods : Apriori 

Algorithm, Association Rule Generation, Improving the Efficiency of Apriori, 

FP growth, Mining frequent Itemsets using Vertical Data Format, Introduction 

to Mining Multilevel Association Rules and Multidimensional Association 

Rules.  (Refer chapter 5) 

8 

6.0 Spatial and Web Mining : Spatial Data, Spatial Vs. Classical Data Mining, 

Spatial Data Structures, Mining Spatial Association and Co-location Patterns, 

Spatial Clustering Techniques : CLARANS Extension, Web Mining : Web 

Content Mining, Web Structure Mining, Web Usage mining, Applications of 

Web Mining. (Refer chapter 6) 

6 

 Total 52 

 

❑❑❑ 
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in loving memory of our beloved founder director 

 Late. Shri. Pradeepsheth Lalchandji Lunawat,  
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Preface 

Dear Students, 

We are extremely happy to present the book of “Data Mining and Warehousing” for you. 

We have divided the subject into small chapters so that the topics can be arranged and understood 

properly. The topics within the chapters have been arranged in a proper sequence to ensure 

smooth flow of the subject. 

We present this book in the loving memory of Late. Shri. Pradeepji Lunawat, our source 

of inspiration and a strong foundation of “TechKnowledge Publications”. He will always be 

remembered in our heart and motivate us to achieve our milestone.  

We are thankful to Shri. J. S. Katre, Shri. Shital Bhandari, Shri. Arunoday Kumar and 

Shri. Chandroday Kumar for the encouragement and support that they have extended. We are also 

thankful to the staff members of TechKnowledge Publications and others for their efforts to make 

this book as good as it is.  

We have jointly made every possible effort to eliminate all the errors in this book. However 

if you find any, please let us know, because that will help us to improve further. 

- Dr. Arti Deshpande

- Dr. Pallavi Halarnkar
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Syllabus 

Savitribai Phule Pune University  

Fourth Year of Computer Engineering (2015 Course) 

Elective I 

410244(D) : Data Mining and Warehousing 

Teaching Scheme : 

TH : 03 Hours/Week 

Credit  

03 

Examination Scheme : 

In-Sem (Paper) : 30 Marks  

End-Sem (Paper) : 70 Marks 

Pre-requisites Courses  

310242-Database Management Systems, 310244 - Information Systems and Engineering Economics 

Companion Course :  410247- Laboratory Practice II 

Course Objectives   

• To understand the fundamentals of Data Mining.

• To identify the appropriateness and need of mining the data.

• To learn the preprocessing, mining and post processing of the data.

• To understand various methods, techniques and algorithms in data mining.

Course Outcomes  

On completion of the course the student should be able to : 

• Apply basic, intermediate and advanced techniques to mine the data.

• Analyze the output generated by the process of data mining.

• Explore the hidden patterns in the data.

• Optimize the mining process by choosing best data mining technique.

Course Contents 

Unit I :  Introduction (08 Hours) 

Data Mining, Data Mining Task Primitives, Data : Data, Information and Knowledge; Attribute Types : Nominal, 

Binary, Ordinal and Numeric attributes, Discrete versus Continuous Attributes; Introduction to Data Preprocessing,

Data Cleaning : Missing values, Noisy data; Data integration : Correlation analysis; transformation : Min-max 

normalization, z-score normalization and decimal scaling; data reduction : Data Cube Aggregation, Attribute Subset 

Selection, sampling; and Data Discretization : Binning, Histogram Analysis (Refer chapter 1) 

Unit II : Data Warehouse (08 Hours) 

Data Warehouse, Operational Database Systems and Data Warehouses (OLTP Vs OLAP), A Multidimensional Data 

Model: Data Cubes, Stars, Snowflakes, and Fact Constellations Schemas; OLAP Operations in the Multidimensional 

Data Model, Concept Hierarchies, Data Warehouse Architecture, The Process of Data Warehouse Design, A three-tier 

data warehousing architecture, Types of OLAP Servers : ROLAP versus MOLAP versus HOLAP. (Refer chapter 2) 
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Unit III : Measuring Data Similarity and Dissimilarity (08 Hours) 

Measuring Data Similarity and Dissimilarity, Proximity Measures for Nominal Attributes and Binary Attributes, 

interval scaled; Dissimilarity of Numeric Data : Minskowski Distance, Euclidean distance and Manhattan distance; 

Proximity Measures for Categorical, Ordinal Attributes, Ratio scaled variables; Dissimilarity for Attributes of Mixed 

Types, Cosine Similarity.  (Refer chapter 3) 

Unit IV : Association Rules Mining (08 Hours) 

Market basket Analysis, Frequent item set, Closed item set, Association Rules, a-priori Algorithm, Generating 

Association Rules from Frequent Item sets, Improving the Efficiency of a-priori, Mining Frequent Item sets without 

Candidate Generation : FP Growth Algorithm; Mining Various Kinds of Association Rules : Mining multilevel 

association rules, constraint based association rule mining, Meta rule-Guided Mining of Association Rules. 

(Refer chapter 4) 

Unit V : Classification (08 Hours) 

Introduction to : Classification and Regression for Predictive Analysis, Decision Tree Induction, Rule-Based 

Classification : using IF-THEN Rules for Classification, Rule Induction Using a Sequential Covering Algorithm. 

Bayesian Belief Networks, Training Bayesian Belief Networks, Classification Using Frequent Patterns, Associative 

Classification, Lazy Learners-k-Nearest-Neighbor Classifiers, Case-Based Reasoning. (Refer chapter 5) 

Unit VI : Multiclass Classification (08 Hours) 

Multiclass Classification, Semi-Supervised Classification, Reinforcement learning, Systematic Learning, Wholistic 

learning and multi-perspective learning. Metrics for Evaluating Classifier Performance : Accuracy, Error Rate, 

precision, Recall, Sensitivity, Specificity; Evaluating the Accuracy of a Classifier : Holdout Method, Random Sub 

sampling and Cross-Validation. (Refer chapter 6) 

❑❑❑
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