
1. Batch Vs Online ML
Wednesday, March 17, 2021 5:30 PM

   Day 4 - Batch ML Page 1    



2. Batch/Offline ML
Wednesday, March 17, 2021 5:31 PM

   Day 4 - Batch ML Page 2    



3. The problem with Batch Learning
Wednesday, March 17, 2021 5:47 PM

   Day 4 - Batch ML Page 3    



Lots of Data1.
Hardware Limitation2.
Availability3.

4. Disadvantages of Batch ML
Wednesday, March 17, 2021 5:32 PM

   Day 4 - Batch ML Page 4    



1. Online Machine Learning
Thursday, March 18, 2021 4:27 PM

   Day 5 - Online ML Page 5    



Where there is a concept drift1.
Cost Effective2.
Faster solution3.

2. When to use?
Thursday, March 18, 2021 4:33 PM

   Day 5 - Online ML Page 6    



3. How to implement?
Thursday, March 18, 2021 4:28 PM

   Day 5 - Online ML Page 7    



4. Learning Rate
Thursday, March 18, 2021 4:28 PM

   Day 5 - Online ML Page 8    



5. Out of Core Learning
Thursday, March 18, 2021 4:28 PM

   Day 5 - Online ML Page 9    



Tricky to use1.
Risky2.

6. Disadvantage
Thursday, March 18, 2021 4:29 PM

   Day 5 - Online ML Page 10    



Image courtesy - https://www.iunera.com/kraken/fabric/simple-introduction-to-online-learning-in-
machine-learning/

7. Batch Vs Online Learning
Thursday, March 18, 2021 4:29 PM

   Day 5 - Online ML Page 11    
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1. Instance Vs Model Based Learning
Friday, March 19, 2021 4:05 PM

   Day 6 - Instance Vs Model Based Learning Page 12    



2. Instance Based
Friday, March 19, 2021 4:06 PM

   Day 6 - Instance Vs Model Based Learning Page 13    



3. Model Based
Friday, March 19, 2021 4:06 PM

   Day 6 - Instance Vs Model Based Learning Page 14    



4. Differences
Friday, March 19, 2021 4:06 PM

   Day 6 - Instance Vs Model Based Learning Page 15    



1. Data Collection
Saturday, March 20, 2021 5:59 PM

   Day 7 - Challenges in ML Page 16    



2. Insufficient Data/Labelled Data
Saturday, March 20, 2021 6:00 PM

   Day 7 - Challenges in ML Page 17    



3. Non Representative Data
Saturday, March 20, 2021 6:00 PM

   Day 7 - Challenges in ML Page 18    



4. Poor Quality Data
Saturday, March 20, 2021 6:00 PM

   Day 7 - Challenges in ML Page 19    



5. Irrelevant Features
Saturday, March 20, 2021 6:00 PM

   Day 7 - Challenges in ML Page 20    



6. Overfitting
Saturday, March 20, 2021 6:01 PM

   Day 7 - Challenges in ML Page 21    



7. Underfitting
Saturday, March 20, 2021 6:01 PM

   Day 7 - Challenges in ML Page 22    



8. Software Integration
Saturday, March 20, 2021 6:01 PM

   Day 7 - Challenges in ML Page 23    



9. Offline Learning/ Deployment
Saturday, March 20, 2021 6:01 PM

   Day 7 - Challenges in ML Page 24    



10. Cost Involved
Saturday, March 20, 2021 6:01 PM

   Day 7 - Challenges in ML Page 25    



1. Retail - Amazon/Big Bazaar
Monday, March 22, 2021 6:07 PM

   Day 8 - Applications of ML Page 26    



2. Banking and Finance
Monday, March 22, 2021 6:07 PM

   Day 8 - Applications of ML Page 27    



3. Transport - OLA
Monday, March 22, 2021 6:07 PM

   Day 8 - Applications of ML Page 28    



4. Manufacturing - Tesla
Monday, March 22, 2021 6:08 PM

   Day 8 - Applications of ML Page 29    



5. Consumer Internet - Twitter
Monday, March 22, 2021 6:08 PM

   Day 8 - Applications of ML Page 30    



Machine Learning Development Life Cycle(MLDLC/MLDC)
Tuesday, March 23, 2021 12:09 PM

   Day 9 - MLDLC Page 31    



1. Frame the Problem
Tuesday, March 23, 2021 12:10 PM

   Day 9 - MLDLC Page 32    



2. Gathering Data
Tuesday, March 23, 2021 12:11 PM

   Day 9 - MLDLC Page 33    



3. Data Preprocessing
Tuesday, March 23, 2021 12:11 PM

   Day 9 - MLDLC Page 34    



4. Exploratory Data Analysis
Tuesday, March 23, 2021 12:11 PM

   Day 9 - MLDLC Page 35    



5. Feature Engineering and Selection
Tuesday, March 23, 2021 12:12 PM

   Day 9 - MLDLC Page 36    



6. Model Training,Evalation and Selection
Tuesday, March 23, 2021 12:12 PM

   Day 9 - MLDLC Page 37    



7. Model Deployment
Tuesday, March 23, 2021 12:13 PM

   Day 9 - MLDLC Page 38    



8. Testing
Tuesday, March 23, 2021 12:14 PM

   Day 9 - MLDLC Page 39    



9. Optimize
Tuesday, March 23, 2021 12:15 PM

   Day 9 - MLDLC Page 40    



1. Various Data Based Job Roles
Wednesday, March 24, 2021 1:25 PM

   Day 10 - Job Roles Page 41    



Job Roles

Scrape Data from the given sources.○

Move/Store the data in optimal 
servers/warehouses.

○

Build data pipelines/APIs for easy access to the 
data.

○

Handle databases/data warehouses.○

Skills Required

Strong grasp of algorithms and data structures○

Programming Languages (Java/R/Python/Scala) 
and script writing

○

Advanced DBMS’s○

BIG DATA Tools (Apache Spark, Hadoop, Apache 
Kafka, Apache Hive)

○

Cloud Platforms (Amazon Web Services, Google 
Cloud Platform)

○

Distributed Systems○

Data Pipelines○

1. Data Engineer
Wednesday, March 24, 2021 1:25 PM

   Day 10 - Job Roles Page 42    



Responsibilities of a Data Analyst

Cleaning and organizing Raw data.•

Analyzing data to derive insights.•

Creating data visualizations.•

Producing and maintaining reports.•

Collaborating with teams/colleagues based on 

the insight gained.

•

Optimizing data collection procedures•

Skills

Statistical Programming•

Programming Languages 

(R/SAS/Python)

•

Creative and Analytical Thinking•

Business Acumen —Medium to High 

preferred

•

Strong Communication Skills.•

Data Mining, Cleaning, and Munging•

Data Visualization•

Data Story Telling•

SQL•

Advanced Microsoft Excel •

2. Data Analyst
Wednesday, March 24, 2021 1:26 PM

   Day 10 - Job Roles Page 43    



“A data scientist is someone who is better at statistics 
than any software engineer and better at software 
engineering than any statistician”.

3. Data Scientist
Wednesday, March 24, 2021 1:26 PM

   Day 10 - Job Roles Page 44    



Responsibilities

Deploying machine learning models to 

production ready environment

•

Scaling and optimizing the model for production•

Monitoring and maintenance of deployed 

models

•

Skills

Mathematics•

Programming Languages 
(R/Python/Java/Scala mainly)

•

Distributed Systems•

Data model and evaluation•

Machine Learning models•

Software Engineering & Systems 

design

•

4. ML Engineer
Wednesday, March 24, 2021 1:26 PM

   Day 10 - Job Roles Page 45    



5. Comparison
Wednesday, March 24, 2021 1:26 PM

   Day 10 - Job Roles Page 46    



1. What are Tensors
Thursday, March 25, 2021 4:44 PM

   Day 11 - Tensors Page 47    



2. 0D Tensor/Scalar
Thursday, March 25, 2021 4:44 PM

   Day 11 - Tensors Page 48    



3. 1D Tensor/Vector
Thursday, March 25, 2021 4:45 PM

   Day 11 - Tensors Page 49    



4. 2D Tensor/Matrices
Thursday, March 25, 2021 4:45 PM

   Day 11 - Tensors Page 50    



5. ND Tensors
Thursday, March 25, 2021 4:45 PM

   Day 11 - Tensors Page 51    



6. Rank, Axes and Shape
Thursday, March 25, 2021 4:45 PM

   Day 11 - Tensors Page 52    



7. Example of 1D Tensors
Thursday, March 25, 2021 4:46 PM

   Day 11 - Tensors Page 53    



8. Example of 2D Tensors
Thursday, March 25, 2021 4:46 PM

   Day 11 - Tensors Page 54    



9. Example of 3D Tensors
Thursday, March 25, 2021 4:46 PM

   Day 11 - Tensors Page 55    



10. Example of 4D Tensors
Thursday, March 25, 2021 4:47 PM

   Day 11 - Tensors Page 56    



12. Example of 5D Tensors
Thursday, March 25, 2021 4:47 PM

   Day 11 - Tensors Page 57    



1. Installing Anaconda
Friday, March 26, 2021 5:40 PM

   Day 12 - Setting up Tools Page 58    



2. Jupyter Notebook Intro
Friday, March 26, 2021 5:40 PM

   Day 12 - Setting up Tools Page 59    



3. Virtual Env
Friday, March 26, 2021 5:40 PM

   Day 12 - Setting up Tools Page 60    



4. Using Kaggle
Friday, March 26, 2021 5:41 PM

   Day 12 - Setting up Tools Page 61    



5. Using Google Colab
Friday, March 26, 2021 5:41 PM

   Day 12 - Setting up Tools Page 62    



6. Running Kaggle Data on Google Colab
Friday, March 26, 2021 5:41 PM

   Day 12 - Setting up Tools Page 63    



End to End Example
Saturday, March 27, 2021 8:08 AM

   Day 13 - End to End Example Page 64    



1. Business Problem to ML Problem
Monday, March 29, 2021 7:29 AM

   Day 14 - Framing the Problem Page 65    



2. Type of Problem
Monday, March 29, 2021 7:30 AM

   Day 14 - Framing the Problem Page 66    



3. Current Solution
Monday, March 29, 2021 7:30 AM

   Day 14 - Framing the Problem Page 67    



Watch time1.
Search but did not find2.
Content left in the middle3.
Clicked on recommendations(order of recommendations)4.

4. Getting Data
Monday, March 29, 2021 7:30 AM

   Day 14 - Framing the Problem Page 68    



5. Metrics to measure
Monday, March 29, 2021 7:30 AM

   Day 14 - Framing the Problem Page 69    



6. Online Vs Batch?
Monday, March 29, 2021 7:31 AM

   Day 14 - Framing the Problem Page 70    



7. Check Assumptions
Monday, March 29, 2021 7:31 AM

   Day 14 - Framing the Problem Page 71    



Gathering Data
Tuesday, March 30, 2021 5:35 PM

   Day 15 - Working with csv files Page 72    



JSON/SQL
Wednesday, March 31, 2021 8:10 AM

   Day 16 - Working with JSONSQL Page 73    



What is an API
Thursday, April 1, 2021 6:55 AM

   Day 17 - API to Pandas DataFrame Page 74    



Understanding Your Data
Saturday, April 3, 2021 9:07 AM

   Day 19 - Understanding your data with Descriptive Statistics Page 75    



Univariate Analysis
Sunday, April 4, 2021 5:39 PM

   Day 20 - Univariate Analysis Page 76    



Feature engineering is the process of using domain knowledge to extract features from raw 
data. These features can be used to improve the performance of machine learning algorithms.

Feature 
Engineering

Feature
Transformation

Feature
Construction

Feature 
Selection

Feature
Extraction

Missing Value
Imputation

Handling Categorical
Features

Outlier 
Detection

Feature 
Scaling

Feature Engineering
Thursday, April 8, 2021 6:02 PM

   Day 23 - Feature Engineering Page 77    



1.1 Missing Values Imputation
Thursday, April 8, 2021 7:05 PM

   Day 23 - Feature Engineering Page 78    



1.2 Handling Categorical Values
Thursday, April 8, 2021 7:06 PM

   Day 23 - Feature Engineering Page 79    



1.3 Outlier Detection
Thursday, April 8, 2021 7:07 PM

   Day 23 - Feature Engineering Page 80    



1.4 Feature Scaling
Thursday, April 8, 2021 7:08 PM

   Day 23 - Feature Engineering Page 81    



2. Feature Construction
Thursday, April 8, 2021 7:09 PM

   Day 23 - Feature Engineering Page 82    



3. Feature Selection
Thursday, April 8, 2021 7:11 PM

   Day 23 - Feature Engineering Page 83    



4. Feature Extraction
Thursday, April 8, 2021 7:13 PM

   Day 23 - Feature Engineering Page 84    



Feature Scaling is a technique to standardize the independent features present 
in the data in a fixed range

What is Feature Scaling?
Friday, April 9, 2021 4:21 PM

   Day 24 - Standardization Page 85    



Why do we need Feature Scaling?
Friday, April 9, 2021 4:27 PM

   Day 24 - Standardization Page 86    



Types of Feature Scaling
Friday, April 9, 2021 4:27 PM

   Day 24 - Standardization Page 87    



Also called as Z-score Normalization

Standardization - Intuition
Friday, April 9, 2021 4:27 PM

   Day 24 - Standardization Page 88    



Example
Friday, April 9, 2021 4:28 PM

   Day 24 - Standardization Page 89    



Impact of Outliers
Friday, April 9, 2021 4:28 PM

   Day 24 - Standardization Page 90    



When to use Standardization?
Friday, April 9, 2021 4:28 PM

   Day 24 - Standardization Page 91    



Normalization is a technique often applied as part of data preparation 
for machine learning. The goal of normalization is to change the values of 
numeric columns in the dataset to use a common scale, without distorting 
differences in the ranges of values or losing information

Normalization
Saturday, April 10, 2021 1:15 PM

   Day 25 - Normalization Page 92    



MinMaxScaling - Intuition
Saturday, April 10, 2021 1:16 PM

   Day 25 - Normalization Page 93    



Code Example
Saturday, April 10, 2021 1:17 PM

   Day 25 - Normalization Page 94    



Mean Normalization
Saturday, April 10, 2021 1:16 PM

   Day 25 - Normalization Page 95    



MaxAbsScaling
Saturday, April 10, 2021 1:17 PM

   Day 25 - Normalization Page 96    



Robust Scaling
Saturday, April 10, 2021 1:17 PM

   Day 25 - Normalization Page 97    



Normalization Vs Standardization
Saturday, April 10, 2021 1:17 PM

   Day 25 - Normalization Page 98    



Encoding Categorical Variables
Monday, April 12, 2021 3:53 PM

   Day 26 - Ordinal Encoding Page 99    



Ordinal Encoding
Monday, April 12, 2021 3:54 PM

   Day 26 - Ordinal Encoding Page 100    



Label Encoding
Monday, April 12, 2021 3:54 PM

   Day 26 - Ordinal Encoding Page 101    



Example
Monday, April 12, 2021 3:54 PM

   Day 26 - Ordinal Encoding Page 102    



OneHotEncoding
Tuesday, April 13, 2021 12:24 PM

   Day 27 - One Hot Encoding Page 103    



Dummy Variable Trap
Tuesday, April 13, 2021 12:26 PM

   Day 27 - One Hot Encoding Page 104    



OHE using most frequent variables
Tuesday, April 13, 2021 12:31 PM

   Day 27 - One Hot Encoding Page 105    



Example
Tuesday, April 13, 2021 12:26 PM

   Day 27 - One Hot Encoding Page 106    



Column Transformer
Wednesday, April 14, 2021 5:16 PM

   Day 28 - ColumnTransformer Page 107    



Internship Project Discussion
Wednesday, April 14, 2021 6:41 PM

   Day 28 - ColumnTransformer Page 108    



Pipelines chains together multiple steps so that the output of each step is used 
as input to the next step.

Pipelines makes it easy to apply the same preprocessing to train and test!

Scikit Learn Pipelines
Thursday, April 15, 2021 5:59 PM

   Day 29 - Pipelines Page 109    



Strategy
Thursday, April 15, 2021 6:58 PM

   Day 29 - Pipelines Page 110    



Mathematical Transformations
Friday, April 16, 2021 5:21 PM

   Day 30 - Function Transformer Page 111    



Function Transformer
Friday, April 16, 2021 5:22 PM

   Day 30 - Function Transformer Page 112    



How to find if data is normal?
Friday, April 16, 2021 6:30 PM

   Day 30 - Function Transformer Page 113    



QQ Plots
Friday, April 16, 2021 5:23 PM

   Day 30 - Function Transformer Page 114    



   Day 30 - Function Transformer Page 115    



Log Transform
Friday, April 16, 2021 5:22 PM

   Day 30 - Function Transformer Page 116    



Other Transforms
Friday, April 16, 2021 6:23 PM

   Day 30 - Function Transformer Page 117    



Example
Friday, April 16, 2021 5:22 PM

   Day 30 - Function Transformer Page 118    



Power Transformer
Saturday, April 17, 2021 4:55 PM

   Day 31 - Power Transformer Page 119    



The exponent here is a variable called lambda (λ) that 
varies over the range of -5 to 5, and in the process of 
searching, we examine all values of λ. Finally, we choose 
the optimal value (resulting in the best approximation to a 
normal distribution) for your variable.

Box Cox Transform
Saturday, April 17, 2021 4:56 PM

   Day 31 - Power Transformer Page 120    



This transformation is somewhat of an adjustment to the 
Box-Cox transformation, by which we can apply it to 
negative numbers.

Yeo - Johnson Transform
Saturday, April 17, 2021 4:56 PM

   Day 31 - Power Transformer Page 121    



Example
Saturday, April 17, 2021 4:56 PM

   Day 31 - Power Transformer Page 122    



1. Encoding Numerical Features
Monday, April 19, 2021 4:18 PM

   Day 32 - Discrtization Page 123    



Discretization is the process of transforming continuous variables into discrete 
variables by creating a set of contiguous intervals that span the range of the 
variable's values. Discretization is also called binning, where bin is an alternative 
name for interval.

Why use Discretization:

To handle Outliers1.
To improve the value spread2.

2. Discretization

   Day 32 - Discrtization Page 124    



3. Types of Discretization
Monday, April 19, 2021 3:56 PM

   Day 32 - Discrtization Page 125    



4. Equal Width/Uniform Binning
Monday, April 19, 2021 3:56 PM

   Day 32 - Discrtization Page 126    



5. Equal Frequency/Quantile Binning
Monday, April 19, 2021 3:56 PM

   Day 32 - Discrtization Page 127    



6. KMeans Binning
Monday, April 19, 2021 3:57 PM

   Day 32 - Discrtization Page 128    



7. Encoding the discretized variable
Monday, April 19, 2021 3:58 PM

   Day 32 - Discrtization Page 129    



8. Example
Monday, April 19, 2021 3:58 PM

   Day 32 - Discrtization Page 130    



9. Custom/Domain Based Binning
Monday, April 19, 2021 3:58 PM

   Day 32 - Discrtization Page 131    



10. Binarization
Monday, April 19, 2021 4:17 PM

   Day 32 - Discrtization Page 132    



11. Example
Monday, April 19, 2021 4:17 PM

   Day 32 - Discrtization Page 133    



Mixed Data
Tuesday, April 20, 2021 4:24 PM

   Day 33 - Working-with-mixed-data Page 134    



Working with date and time
Wednesday, April 21, 2021 4:24 PM

   Day 34 - Working with date and time Page 135    



Handling Missing Data
Thursday, April 22, 2021 1:03 PM

   Day 35 - Complete Case Analysis Page 136    



Complete-case analysis (CCA), also called "list-wise deletion" of cases, consists 
in discarding observations where values in any of the variables are missing.

Complete Case Analysis means literally analyzing only those observations for 
which there is information in all of the variables in the dataset.

Complete Case Analysis
Thursday, April 22, 2021 12:55 PM

   Day 35 - Complete Case Analysis Page 137    



Assumption For CCA
Thursday, April 22, 2021 12:58 PM

   Day 35 - Complete Case Analysis Page 138    



Easy to implement as no data manipulation required1.
Preserves variable distribution (if data is MCAR, then the 
distribution of the variables of the reduced dataset should 
match the distribution in the original dataset

2.

Advantage

Disadvantage

It can exclude a large fraction of the original dataset (if 
missing data is abundant)

1.

Excluded observations could be informative for the 
analysis (if data is not missing at random)

2.

When using our models in production, the model will not 
know how to handle missing data

3.

Advantage/Disadvantage
Thursday, April 22, 2021 12:59 PM

   Day 35 - Complete Case Analysis Page 139    



When to use CCA?
Thursday, April 22, 2021 1:02 PM

   Day 35 - Complete Case Analysis Page 140    



Example
Thursday, April 22, 2021 1:03 PM

   Day 35 - Complete Case Analysis Page 141    



1. Handling Missing Numerical Data
Friday, April 23, 2021 11:28 AM

   Day 36 - Handling Missing Numerical Data Page 142    



2. Mean/Median Imputation
Friday, April 23, 2021 11:31 AM

   Day 36 - Handling Missing Numerical Data Page 143    



3. Arbitrary Value Imputation
Friday, April 23, 2021 11:32 AM

   Day 36 - Handling Missing Numerical Data Page 144    



4. End of Distribution Imputation
Friday, April 23, 2021 11:32 AM

   Day 36 - Handling Missing Numerical Data Page 145    



5. Random Sample Imputation
Friday, April 23, 2021 11:33 AM

   Day 36 - Handling Missing Numerical Data Page 146    



6. Automatically select best imputation technique
Friday, April 23, 2021 11:32 AM

   Day 36 - Handling Missing Numerical Data Page 147    



Handling Categorical Missing Data
Saturday, April 24, 2021 5:16 PM

   Day 37 - Handling Categorical Missing Data Page 148    



Most Frequent Value Imputation
Saturday, April 24, 2021 5:17 PM

   Day 37 - Handling Categorical Missing Data Page 149    



Missing Category Imputation
Saturday, April 24, 2021 5:17 PM

   Day 37 - Handling Categorical Missing Data Page 150    



Topics to be covered
Monday, April 26, 2021 3:38 PM

   Day38-Missing Indicator Page 151    



Preserves the variance of the variable(But Why?)1.
Memory heavy for deployment, as we need to store the original training set to extract values from and 
replace the NA in coming observations

2.

Well suited for linear models as it does not distort the distribution, regardless of the % of NA3.

Random Imputation
Monday, April 26, 2021 3:38 PM

   Day38-Missing Indicator Page 152    



Missing Indicator
Monday, April 26, 2021 3:41 PM

   Day38-Missing Indicator Page 153    



Automatically select value for Imputation
Monday, April 26, 2021 3:41 PM

   Day38-Missing Indicator Page 154    



KNN Imputer
Tuesday, April 27, 2021 12:19 PM

   Day39 - KNN Imputer Page 155    



S NO Feature 1 Feature 2 Feature 3 Feature 4

1 33 ----- 67 21

2 ----- 45 68 12

3 23 51 71 18

4 40 ----- 81 ------

5 35 60 79 ------

Working
Tuesday, April 27, 2021 7:44 AM

   Day39 - KNN Imputer Page 156    



Tuesday, April 27, 2021 12:44 PM

   Day39 - KNN Imputer Page 157    



MICE stands for Multivariate Imputation by Chained Equations

Assumptions Advantages & Disadvantage

Iterative Imputer/MICE
Wednesday, April 28, 2021 11:40 AM

   Day40 - Iterative Imputer Page 158    



Actual Dataset1.

Removing the target column2.

Introduced some fake nan values3.

Step 1 - Fill all the NaN values with mean of 
respective cols

Step 2 - Remove all col1 missing values Step 3 - Predict the missing values of col1 using 
other cols

How it works?
Wednesday, April 28, 2021 11:41 AM

   Day40 - Iterative Imputer Page 159    



Step 4 - Remove all col2 missing values Step 5 - Predict the missing values of col2 using 
other cols

Step 6 - Remove all col3 values

Iteration 0 Iteration 1 Difference

Iteration 1 Iteration 2 Difference

Iteration 2 Iteration 3 Difference

   Day40 - Iterative Imputer Page 160    



   Day40 - Iterative Imputer Page 161    



What are Outliers?
Thursday, April 29, 2021 3:25 PM

   Day 41 - Outliers in Machine Learning Page 162    



When is outlier dangerous?
Thursday, April 29, 2021 3:26 PM

   Day 41 - Outliers in Machine Learning Page 163    



Effect of Outliers on ML algorithms
Thursday, April 29, 2021 3:27 PM

   Day 41 - Outliers in Machine Learning Page 164    



How to treat Outliers?
Thursday, April 29, 2021 3:27 PM

   Day 41 - Outliers in Machine Learning Page 165    



Normal Distribution1.

Skewed Distribution2.

Other Distributions3.

How to detect Outliers?
Thursday, April 29, 2021 3:27 PM

   Day 41 - Outliers in Machine Learning Page 166    



   Day 41 - Outliers in Machine Learning Page 167    



Techniques for Outlier Detection and Removal
Thursday, April 29, 2021 3:35 PM

   Day 41 - Outliers in Machine Learning Page 168    



Outlier removal using Z score
Friday, April 30, 2021 1:33 PM

   Day 42 - Outlier Dectection and removal using Zscore Page 169    



Outlier Detection using IQR
Friday, April 30, 2021 3:48 PM

   Day 43 - Outlier detection and removal using IQR method Page 170    



Intro
Monday, May 3, 2021 11:49 AM

   Day44 - Outlier Dectection using Percentiles Page 171    



Feature Construction
Tuesday, May 4, 2021 11:13 AM

   Day 45 - Feature Construction and Feature Splitting Page 172    



Feature Splitting
Tuesday, May 4, 2021 11:13 AM

   Day 45 - Feature Construction and Feature Splitting Page 173    



Curse of Dimensionality
Wednesday, May 5, 2021 1:02 PM

   Day 46 - Curse of Dimensionality Page 174    



1. Introduction
Wednesday, May 5, 2021 1:02 PM

   Day 47 - PCA Page 175    



2. Geometric Intuition
Wednesday, May 5, 2021 1:02 PM

   Day 47 - PCA Page 176    



3. Why Variance is Important?
Wednesday, May 5, 2021 1:03 PM

   Day 47 - PCA Page 177    



4. Problem Formulation
Wednesday, May 5, 2021 1:03 PM

   Day 47 - PCA Page 178    



   Day 47 - PCA Page 179    



Covariance and Covariance Matrix
Thursday, May 6, 2021 7:02 AM

   Day 47 - PCA Page 180    



   Day 47 - PCA Page 181    



Linear Transformation, Eigen Vectors and Eigen Values
Thursday, May 6, 2021 7:03 AM

   Day 47 - PCA Page 182    



5. Step By Step Solution
Wednesday, May 5, 2021 1:03 PM

   Day 47 - PCA Page 183    



How to transform points?
Thursday, May 6, 2021 12:31 PM

   Day 47 - PCA Page 184    



6. Coding the Steps
Wednesday, May 5, 2021 1:03 PM

   Day 47 - PCA Page 185    



7. Practical Example on MNIST Dataset
Wednesday, May 5, 2021 1:04 PM

   Day 47 - PCA Page 186    



8. Visualization of MNIST Dataset
Wednesday, May 5, 2021 1:04 PM

   Day 47 - PCA Page 187    



9. Explained Variance
Wednesday, May 5, 2021 1:04 PM

   Day 47 - PCA Page 188    



10. Finding optimum number of Principle Components
Wednesday, May 5, 2021 1:05 PM

   Day 47 - PCA Page 189    



11. When PCA does not work
Thursday, May 6, 2021 7:03 AM

   Day 47 - PCA Page 190    



Introduction
Monday, May 10, 2021 3:53 PM

   Day 48 - Simple Linear regression Page 191    



Simple Linear Regression
Monday, May 10, 2021 3:54 PM

   Day 48 - Simple Linear regression Page 192    



Code Example
Monday, May 10, 2021 3:54 PM

   Day 48 - Simple Linear regression Page 193    



Intuition
Monday, May 10, 2021 3:54 PM

   Day 48 - Simple Linear regression Page 194    



How to find m and b?
Tuesday, May 11, 2021 12:13 PM

   Day 48 - Simple Linear regression Page 195    



   Day 48 - Simple Linear regression Page 196    



   Day 48 - Simple Linear regression Page 197    



   Day 48 - Simple Linear regression Page 198    



Code from scratch
Tuesday, May 11, 2021 12:14 PM

   Day 48 - Simple Linear regression Page 199    



Regression Metrics
Thursday, May 13, 2021 11:56 AM

   Day 49 - Regression Metrics Page 200    



MAE
Thursday, May 13, 2021 11:56 AM

   Day 49 - Regression Metrics Page 201    



MSE
Thursday, May 13, 2021 11:56 AM

   Day 49 - Regression Metrics Page 202    



RMSE
Thursday, May 13, 2021 11:56 AM

   Day 49 - Regression Metrics Page 203    



R2 Score
Thursday, May 13, 2021 11:56 AM

   Day 49 - Regression Metrics Page 204    



Adjusted R2 score
Thursday, May 13, 2021 11:57 AM

   Day 49 - Regression Metrics Page 205    



Multiple Linear Regression
Friday, May 14, 2021 4:31 PM

   Day 50 - Multiple Linear Regression Page 206    



Code Example
Friday, May 14, 2021 4:31 PM

   Day 50 - Multiple Linear Regression Page 207    



Mathematical Formulation
Saturday, May 15, 2021 4:02 PM

   Day 50 - Multiple Linear Regression Page 208    



   Day 50 - Multiple Linear Regression Page 209    



   Day 50 - Multiple Linear Regression Page 210    



   Day 50 - Multiple Linear Regression Page 211    



   Day 50 - Multiple Linear Regression Page 212    



Detour
Saturday, May 15, 2021 4:56 PM

   Day 50 - Multiple Linear Regression Page 213    



Why Gradient Descent
Saturday, May 15, 2021 5:35 PM

   Day 50 - Multiple Linear Regression Page 214    



Code From Scratch
Monday, May 17, 2021 12:15 PM

   Day 50 - Multiple Linear Regression Page 215    



Wednesday, May 19, 2021 8:12 AM

   Day 50 - Multiple Linear Regression Page 216    



What is Gradient Descent?
Thursday, May 20, 2021 1:46 PM

   Day 51 - Gradient Descent Page 217    



The Plan
Thursday, May 20, 2021 1:46 PM

   Day 51 - Gradient Descent Page 218    



Intuition
Thursday, May 20, 2021 1:46 PM

   Day 51 - Gradient Descent Page 219    



   Day 51 - Gradient Descent Page 220    



Mathematical Formulation
Thursday, May 20, 2021 1:47 PM

   Day 51 - Gradient Descent Page 221    



Example
Thursday, May 20, 2021 1:47 PM

   Day 51 - Gradient Descent Page 222    



Code from Scratch
Thursday, May 20, 2021 1:48 PM

   Day 51 - Gradient Descent Page 223    



Visualization 1
Thursday, May 20, 2021 1:52 PM

   Day 51 - Gradient Descent Page 224    



Monday, March 21, 2022 8:33 AM

   Day 51 - Gradient Descent Page 225    



   Day 51 - Gradient Descent Page 226    



   Day 51 - Gradient Descent Page 227    



Effect of Learning rate1.
The universality of Gradient Descent2.

Few Discussions
Thursday, May 20, 2021 4:47 PM
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Adding m into the mix
Thursday, May 20, 2021 1:48 PM
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Code
Thursday, May 20, 2021 1:48 PM
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Visualization 2
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Effect of Learning Data
Thursday, May 20, 2021 1:53 PM

   Day 51 - Gradient Descent Page 232    



Effect of Loss Function
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Effect of Data
Thursday, May 20, 2021 1:53 PM
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Types of Gradient Descent
Saturday, May 22, 2021 1:30 PM
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Batch GD
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The Problem with Batch GD
Tuesday, May 25, 2021 6:43 AM
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Stochastic GD
Tuesday, May 25, 2021 6:44 AM
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Code
Tuesday, May 25, 2021 6:44 AM
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Time Comparison
Tuesday, May 25, 2021 12:39 PM
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Visualizations
Tuesday, May 25, 2021 6:44 AM
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When to use Stochastic GD
Tuesday, May 25, 2021 6:44 AM
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Learning Schedules
Tuesday, May 25, 2021 7:00 AM

   Day 52 - Types of GD Page 246    



Sklearn Implementation
Tuesday, May 25, 2021 2:16 PM
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Mini-Batch Gradient Descent
Wednesday, May 26, 2021 4:47 PM
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Code
Wednesday, May 26, 2021 4:47 PM
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Visualization
Wednesday, May 26, 2021 4:47 PM
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Sklearn Implmentation
Wednesday, May 26, 2021 4:47 PM

   Day 52 - Types of GD Page 251    



Introduction
Friday, May 28, 2021 1:47 PM
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Intuition
Friday, May 28, 2021 1:47 PM
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Code
Friday, May 28, 2021 1:48 PM
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Multiple Polynomial Regression
Friday, May 28, 2021 1:48 PM
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Why is it linear
Friday, May 28, 2021 1:48 PM

   Day 53 - Polynomial Regression Page 256    



When to use Polynomial Regression
Friday, May 28, 2021 1:48 PM
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Bias And Variance
Tuesday, June 1, 2021 12:20 PM
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How to calculate Bias and Variance
Tuesday, June 1, 2021 1:44 PM
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Code
Monday, May 31, 2021 9:26 AM
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Bias Variance Decomposition for Squared Error
Monday, May 31, 2021 9:26 AM
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Relationship between Bias and Variance
Monday, May 31, 2021 9:26 AM

   Day 54 - Bias Variance Tradeoff Page 263    



Ridge Regression
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Ridge Regression for 2D data
Thursday, June 3, 2021 6:38 AM
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Code
Thursday, June 3, 2021 6:39 AM
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Ridge Regression for nD data
Thursday, June 3, 2021 6:39 AM
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Code
Thursday, June 3, 2021 6:39 AM
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Ridge Regression using Gradient Descent 
Friday, June 4, 2021 2:17 PM
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Why is it called ridge

Notes
Friday, June 4, 2021 4:47 PM
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5 Key Understandings
Saturday, June 5, 2021 4:20 PM
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1. How the coefficients get affected?
Saturday, June 5, 2021 4:20 PM

   Day 55 - Ridge Regression Page 275    



Never reaches 0

2. Higher Values are impacted more
Saturday, June 5, 2021 4:21 PM

   Day 55 - Ridge Regression Page 276    



3. Bias Variance Tradeoff
Saturday, June 5, 2021 4:21 PM

   Day 55 - Ridge Regression Page 277    



4. Impact on the Loss Function
Saturday, June 5, 2021 4:21 PM
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5. Why called Ridge
Saturday, June 5, 2021 4:22 PM

   Day 55 - Ridge Regression Page 279    



Use ridge when there are more than 2 input cols

Practical Tip
Monday, June 7, 2021 1:20 PM
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Lasso Regression
Thursday, June 10, 2021 6:42 AM
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Understanding Sparsity
Friday, June 11, 2021 11:21 AM
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ElasticNet Regression
Saturday, June 12, 2021 1:04 PM
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Introduction
Tuesday, June 15, 2021 12:07 PM

   Day 58 - Logistic Regression Page 286    



Requirement
Tuesday, June 15, 2021 12:07 PM

   Day 58 - Logistic Regression Page 287    



Perceptron Trick
Tuesday, June 15, 2021 12:08 PM

   Day 58 - Logistic Regression Page 288    



How to label regions?
Tuesday, June 15, 2021 1:12 PM

   Day 58 - Logistic Regression Page 289    



Transformations
Tuesday, June 15, 2021 1:31 PM

   Day 58 - Logistic Regression Page 290    



Algorithm
Tuesday, June 15, 2021 2:31 PM

   Day 58 - Logistic Regression Page 291    



Simplified Algo
Tuesday, June 15, 2021 2:44 PM
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Problem with Perceptron
Thursday, June 17, 2021 12:18 PM

   Day 58 - Logistic Regression Page 294    



Possible Solution?
Thursday, June 17, 2021 12:18 PM

   Day 58 - Logistic Regression Page 295    



The Sigmoid Function
Thursday, June 17, 2021 12:19 PM

   Day 58 - Logistic Regression Page 296    



Impact of Sigmoid
Thursday, June 17, 2021 3:27 PM

   Day 58 - Logistic Regression Page 297    



The Problem
Friday, June 18, 2021 2:20 PM

   Day 58 - Logistic Regression Page 298    



Maximum Likelihood and Cross-Entropy
Thursday, June 17, 2021 12:19 PM
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Derivative of Sigmoid
Thursday, June 17, 2021 12:20 PM
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Gradient Descent
Monday, June 21, 2021 11:50 AM
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Gradient Descent
Monday, June 21, 2021 1:53 PM

   Day 58 - Logistic Regression Page 306    
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Accuracy
Tuesday, June 22, 2021 1:12 PM
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Accuracy of multi-classification problem
Wednesday, June 23, 2021 8:44 AM
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How much accuracy is good?
Wednesday, June 23, 2021 11:14 AM
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The Problem with Accuracy
Wednesday, June 23, 2021 11:14 AM
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Confusion Matrix
Tuesday, June 22, 2021 1:12 PM

   Day 59 - Classification Metrics Page 315    



Thursday, February 10, 2022 7:27 PM
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Type 1 Error
Wednesday, June 23, 2021 8:45 AM
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Type 2 Error
Wednesday, June 23, 2021 8:45 AM
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Confusion Matrix for Multi-classification Problem
Wednesday, June 23, 2021 8:45 AM
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When accuracy is misleading?
Wednesday, June 23, 2021 8:45 AM
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What proportion of predicted Positives is truly Positive?

Precision
Wednesday, June 23, 2021 8:46 AM
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What proportion of actual Positives is correctly classified?

Recall
Wednesday, June 23, 2021 8:46 AM
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F1 Score
Wednesday, June 23, 2021 8:46 AM

   Day 59 - Classification Metrics Page 323    



Dog Cat Rabbit Total Recall

Dog 25 5 10 40 0.62

Cat 0 30 4 34 0.88

Rabbit 4 10 20 34 0.58

Total 29 45 34

Precision 0.86 0.66 0.58

Predicted

Actual

Multi-class Precision and Recall
Wednesday, June 23, 2021 8:46 AM
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Multi-class F1 Score
Thursday, June 24, 2021 11:14 AM
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Softmax Regression
Monday, June 28, 2021 3:35 PM
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Training Intuition
Monday, June 28, 2021 3:35 PM

   Day 60 - Logistic Regression Contd Page 327    



Loss Function
Monday, June 28, 2021 3:47 PM
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   Day 60 - Logistic Regression Contd Page 329    



Prediction
Monday, June 28, 2021 3:35 PM
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Sigmoid Vs Softmax
Monday, June 28, 2021 3:47 PM

   Day 60 - Logistic Regression Contd Page 331    



Code Sample
Monday, June 28, 2021 3:36 PM

   Day 60 - Logistic Regression Contd Page 332    



Polynomial Logistic Regression
Monday, June 28, 2021 6:43 PM

   Day 60 - Logistic Regression Contd Page 333    



Wisdom of the Crowd
Monday, July 12, 2021 9:56 AM
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Core Idea
Monday, July 12, 2021 9:45 AM

   Day 62 - Ensemble Learning Page 335    



Type of Ensemble Learning
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Why it works?
Monday, July 12, 2021 9:45 AM
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Benefits
Monday, July 12, 2021 9:45 AM

   Day 62 - Ensemble Learning Page 340    



When to use?
Monday, July 12, 2021 9:46 AM

   Day 62 - Ensemble Learning Page 341    



Intuition
Monday, July 19, 2021 4:53 PM

   Day 65 - Random Forest Page 342    



Demo
Monday, July 19, 2021 5:05 PM

   Day 65 - Random Forest Page 343    



Bias Variance and Random Forest
Tuesday, July 20, 2021 10:52 AM

   Day 65 - Random Forest Page 344    



Bagging Vs Random Forest
Monday, July 19, 2021 4:53 PM

   Day 65 - Random Forest Page 345    



Hyperparameters
Monday, July 19, 2021 4:56 PM

   Day 65 - Random Forest Page 346    



Code Demo
Monday, July 19, 2021 5:05 PM

   Day 65 - Random Forest Page 347    



OOB Evaluation
Monday, July 19, 2021 5:14 PM

   Day 65 - Random Forest Page 348    



Feature Importance
Monday, July 19, 2021 4:56 PM

   Day 65 - Random Forest Page 349    
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Extra Trees
Monday, July 19, 2021 4:57 PM

   Day 65 - Random Forest Page 351    



Before Starting
Monday, August 9, 2021 10:42 AM

   Day 66 - Adaboost Classification Page 352    



Monday, August 16, 2021 8:40 PM

   Day 66 - Adaboost Classification Page 353    



The Big Idea
Monday, August 9, 2021 10:43 AM
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Step by Step Breakdown
Monday, August 9, 2021 10:43 AM

   Day 66 - Adaboost Classification Page 355    



Points to remember
Monday, August 9, 2021 10:43 AM

   Day 66 - Adaboost Classification Page 356    



Code Walkthrough
Monday, August 9, 2021 10:43 AM

   Day 66 - Adaboost Classification Page 357    



Example and Hyperparameters
Monday, August 9, 2021 10:43 AM

   Day 66 - Adaboost Classification Page 358    



Algorithm
Monday, September 20, 2021 8:23 AM

   Day 67 - Gradient Boosting Page 359    



Additive Modelling
Monday, September 20, 2021 8:28 AM

   Day 67 - Gradient Boosting Page 360    



Explanation
Monday, September 20, 2021 8:25 AM
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Introduction
Thursday, September 30, 2021 3:47 PM

   Day 69 - Stacking Page 366    
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Problem
Thursday, September 30, 2021 3:48 PM

   Day 69 - Stacking Page 368    



Solutions
Thursday, September 30, 2021 3:48 PM

   Day 69 - Stacking Page 369    



Hold Out Approach - Blending
Thursday, September 30, 2021 3:48 PM

   Day 69 - Stacking Page 370    



K Fold Approach - Stacking
Thursday, September 30, 2021 3:49 PM
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Multi-layer Stacking
Thursday, September 30, 2021 3:49 PM
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Demo
Thursday, September 30, 2021 3:49 PM
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2 More clustering methods:

Hierarchical Clustering1.
Density Based Clustering2.

Need of Other Clustering Methods
Saturday, November 6, 2021 7:38 AM

   Day 70 - Hierarchical Clustering Page 374    
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Types of Hierarchical Clustering:
Agglomerative Clustering1.
Divisive Clustering2.

Introduction
Saturday, November 6, 2021 7:39 AM

   Day 70 - Hierarchical Clustering Page 376    



Initialize the Proximity Matrix1.
Make each point a cluster2.
Inside a loop

Merge the 2 closest clustersa.
Update the Proximity Matrixb.

3.

Until only one cluster is left4.

Algorithm
Saturday, November 6, 2021 7:39 AM
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Types of Agglomerative Clustering
Min (Single-link)1.
Max (Complete Link)2.
Average3.
Ward4.

Types
Saturday, November 6, 2021 7:39 AM
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How to find the ideal number of clusters
Saturday, November 6, 2021 1:50 PM
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Hyperparameter
Saturday, November 6, 2021 7:40 AM

   Day 70 - Hierarchical Clustering Page 381    



Code Example
Saturday, November 6, 2021 7:40 AM
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Benefits/Limitations
Saturday, November 6, 2021 7:39 AM

   Day 70 - Hierarchical Clustering Page 383    



XGBoost Introduction
12 October 2023 09:38

   Day 71 - XgBoost Page 384    



History
12 October 2023 11:01

   Day 71 - XgBoost Page 385    



XGBoost Features
12 October 2023 21:55

   Day 71 - XgBoost Page 386    



Cross Platform1.
Multiple Language Support2.
Integration with other libraries and tools3.
Support all kinds of ML problems4.

1. Flexibility
12 October 2023 22:01

   Day 71 - XgBoost Page 387    



Parallel Processing1.
Optimized Data Structures2.
Cache Awareness3.
Out of Core computing4.
Distributed Computing5.
GPU Support6.

Parallel Processing1.
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Parallel Processing1.
Optimized Data Structures2.
Cache Awareness3.
Out of Core computing4.
Distributed Computing5.
GPU Support6.

2. Speed
13 October 2023 20:55

   Day 71 - XgBoost Page 388    



Parallel Processing1.
Optimized Data Structures2.
Cache Awareness3.
Out of Core computing4.
Distributed Computing5.
GPU Support6.
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Regularized Learning Objective1.
Handling Missing values2.
Sparsity Aware Split Finding3.
Efficient Split Finding(Weighted Quantile Sketch + Approximate Tree Learning)4.
Tree Pruning5.

Regularized Learning Objective1.
Handling Missing values2.
Sparsity Aware Split Finding3.
Efficient Split Finding(Weighted Quantile Sketch + Approximate Tree Learning)4.
Tree Pruning5.

Regularized Learning Objective1.
Handling Missing values2.
Sparsity Aware Split Finding3.
Efficient Split Finding(Weighted Quantile Sketch + Approximate Tree Learning)4.
Tree Pruning5.

3. Performance
14 October 2023 10:24

   Day 71 - XgBoost Page 390    



Regularized Learning Objective1.
Handling Missing values2.
Sparsity Aware Split Finding3.
Efficient Split Finding(Weighted Quantile Sketch + Approximate Tree Learning)4.
Tree Pruning5.

   Day 71 - XgBoost Page 391    



The Problem Statement
23 October 2023 15:05

   Day 72 - XGBoost Regression Page 392    



Solution Overview
23 October 2023 15:05

   Day 72 - XGBoost Regression Page 393    



Step by Step Calculation
23 October 2023 15:07
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Prerequisite & Disclaimer
11 November 2023 09:29

   Day 73 - XGBoost Classification Page 397    



Problem Statement
11 November 2023 09:29

   Day 73 - XGBoost Classification Page 398    



Overview
11 November 2023 09:31

   Day 73 - XGBoost Classification Page 399    



Step by Step Solution
11 November 2023 17:30
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Plan of Attack
30 November 2023 10:42

   Day 74 - XGBoost Maths Page 403    



Prerequisite
30 November 2023 10:44
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Boosting as an Additive Model
30 November 2023 12:04

   Day 74 - XGBoost Maths Page 405    



XGBoost Loss Function
30 November 2023 13:19

   Day 74 - XGBoost Maths Page 406    



The Derivation
30 November 2023 13:57
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Problem with Objective Function
30 November 2023 20:40

   Day 74 - XGBoost Maths Page 408    



The Solution - Taylor Series
01 December 2023 00:02
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Applying Taylor Series
01 December 2023 00:51
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Simplification
01 December 2023 01:29
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Output Value for Regression
01 December 2023 13:45
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Output Value for Classification
01 December 2023 13:45
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Derivation of Similarity score
01 December 2023 13:45
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Final Calculation of Similarity
02 December 2023 01:27
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Why DBSCAN?
16 December 2023 15:10
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What is Density Based Clustering
16 December 2023 15:12
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MinPts & Epsilon
16 December 2023 15:13
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Core Points, Border Points & Noise Points
16 December 2023 15:13
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Density Connected Points
16 December 2023 15:13
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Step 1 - Identify all points as either core point, border point or noise point

Step 2 - For all of the unclustered core points

Step 2a - Create a new cluster

Step 2b - add all the points that are unclustered and density connected to the 
current point into this cluster

Step 3 - For each unclustered border point assign it to the cluster of nearest core 
point

Step 4 - Leave all the noise points as it is.

DBSCAN Algorithm
16 December 2023 15:14
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Code
16 December 2023 15:14
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Sensitivity to hyperparameters1.
Difficulty with varying density clusters2.
Does not predict3.

Robust to outliers1.
No need to specify clusters2.
Can find arbitrary shaped clusters3.
Only 2 hyperparameters to tune4.

Limitations
16 December 2023 15:14
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Visualization
16 December 2023 15:14
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What is Imbalanced Data?
02 May 2024 16:12

   Day 76 - Imbalanced Data Page 427    



Problem with Imbalanced Data
02 May 2024 16:15

   Day 76 - Imbalanced Data Page 428    



Finance
Healthcare
Manufacturing
Consumer Internet
Environment Science

Why studying Imbalanced Data is important?
02 May 2024 16:15

   Day 76 - Imbalanced Data Page 429    



Advantages

Reduction in bias1.
Faster training2.

Disadvantages

Information loss leading to underfitting1.
Sampling Bias2.

1. Undersampling
02 May 2024 16:17
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Advantage

Reduced Bias1.

Disadvantage

Increased size1.
Duplication of data may cause overfitting2.

2. Oversampling
03 May 2024 01:13

   Day 76 - Imbalanced Data Page 431    



Train a KNN on minority class observations - find each observation's 5 closest 
neighbours

•

To create the new synthetic data:

Select examples from the minority class at random•
Select a neighbour of each example at random (for the interpolation)•
Extract a random number between 0 and 1•
Calculate the new examples as = original sample - factor * (original sample -
neighbour)

•

The final dataset consists of the original dataset + the newly created 
examples

•

Disadvantages

Does Not Handle Categorical Data Well1.

Computational Complexity2.

Dependency on the Choice of Neighbors3.

Sensitive to Outliers4.

Balance Achieved May Not Reflect True Nature5.

3. SMOTE
03 May 2024 01:20
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4. Ensemble Methods
03 May 2024 01:29
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5. Cost Sensitive Learning
03 May 2024 01:30
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List of all the techniques
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