1. Batch Vs Online ML

Wednesday, March 17, 2021 5:30 PM
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2. Batch/Offline ML

Wednesday, March 17, 2021 5:31 PM
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3. The problem with Batch Learning

Wednesday, March 17, 2021 5:47 PM
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4. Disadvantages of Batch ML

Wednesday, March 17, 2021 5:32 PM

1. Lots of Data
2. Hardware Limitation
3. Availability
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1. Online Machine Learning

Thursday, March 18, 2021 4:27 PM
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2. When to use?

Thursday, March 18, 2021 4:33 PM

1. Where there is a concept drift
2. Cost Effective
3. Faster solution
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3. How to implement?

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

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

Thursday, March 18, 2021 4:28 PM
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6. Disadvantage

Thursday, March 18, 2021 4:29 PM

1. Tricky to use
2. Risky
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7. Batch Vs Online Learning

Thursday, March 18, 2021 4:29 PM

Offline Learning Features Online Learning

Dynamic complexity as the model keeps evolving

Less complex as model is constant Complexity o e

Continuous data ingestions result in consequent
model refinement computations

Fewer computations, single time batch-based

ot Computational Power
aining

Easier to implement Use in Production Difficult to implement and manage

Image Classification or anything related to
Machine I.eoming - where data patterns remains Applications
constant without sudden concept drifts

Used in finance, economics, heath where new data
patterns are constantly emerging

Industry proven tools. E.g. Sci-kit, TensorFlow, Tools Active research/New project tools: E.g. MOA,
Pytorch, Keras, Spark Mlib SAMOA, scikit-multiflow, streamDM

2 IUNRTC

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

machine-learning/
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1. Instance Vs Model Based Learning

Friday, March 19, 2021 4:05 PM
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2. Instance Based

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

Friday, March 19,2021  4:06 PM C 6’?
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4. Differences

Friday, March 19, 2021 4:06 PM

Usual/Conventional Machine
Learning

Instance Based Learning

Prepare the data for model training

Prepare the data for model training. No
difference here

Train model from training data to
estimate model parameters i.e.
discover patterns

Do not train model. Pattern discovery
postponed until scoring query received

Store the model in suitable form

There is no model to store

Generalize the rules in form of model,
even before scoring instance is seen

No generalization before scoring. Only
generalize for each scoring instance individually
as and when seen

Predict for unseen scoring instance
using model

Predict for unseen scoring instance using
training data directly

Can throw away input/training data
after model training

Input/training data must be kept since each
query uses part or full set of training
observations

Requires a known model form

May not have explicit model form

Storing models generally requires
less storage

Storing training data generally requires more
storage
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1. Data Collection

Saturday, March 20, 2021 5:59 PM
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2. Insufficient Data/Labelled Data
Saturday, March 20, 2021 6:00 PM
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3. Non Representative Data

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

Saturday, March 20, 2021 6:00 PM

60 6)e

Day 7 - Challenges in ML Page 19



5. Irrelevant Features

Saturday, March 20, 2021 6:00 PM
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6. Overfitting

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

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

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

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

Saturday, March 20, 2021 6:01 PM
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1. Retail - Amazon/Big Bazaar

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

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

Monday, March 22, 2021 6:07 PM
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4. Manufacturing - Tesla

6:08 PM

Monday, March 22, 2021
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5. Consumer Internet - Twitter

Monday, March 22, 2021 6:08 PM
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Machine Learning Development Life Cycle(MLDLC/MLDC)

Tuesday, March 23, 2021 12:09 PM

SpLC
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1. Frame the Problem

Tuesday, March 23, 2021 12:10 PM
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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
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4. Exploratory Data Analysis
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5. Feature Engineering and Selection

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

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

Tuesday, March 23, 2021 12:14 PM
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9. Optimize

Tuesday, March 23, 2021 12:15 PM 1 ; ’,V/)M f
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1. Various Data Based Job Roles

Wednesday, March 24, 2021 1:25 PM

DATA ANALYST DATA ENGINEER

ML ENGINEER

ry

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

Skills Required

Job Roles
o Strong grasp of algorithms and data structures

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

o Advanced DBMS’s

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

Scrape Data from the given sources.

Move/Store the data in optimal
servers/warehouses.

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

o Cloud Platforms (Amazon Web Services, Google

Handle databases/data warehouses. Cloud Platform)

o Distributed Systems
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2. Data Analyst

Wednesday, March 24, 2021 1:26 PM

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

Day 10 - Job Roles Page 43

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



3. Data Scientist

Wednesday, March 24, 2021 1:26 PM

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

Wednesday, March 24, 2021 1:26 PM

Responsibilities Skills

. Mathematics

. Deploying machine learning models to )
ploying g - Programming Languages

production ready environment (R/Python/Java/Scala mainly)
. Scaling and optimizing the model for production . Distributed Systems
- Monitoring and maintenance of deployed . Data model and evaluation
models . Machine Learning models

. Software Engineering & Systems
design
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5. Comparison

Wednesday, March 24, 2021 1:26 PM

DATA HIGH MEDIUM TO HIGH MEDIUM MEDIUM

ANALYST HIGH TO HIGH

DATA MEDIUM LOW LOW MEDIUM HIGH

ENGINEER

DATA HIGH HIGH HIGH HIGH MEDIUM

SCIENTIST

ML ENGINEER MEDIUM TO MEDIUM LOW HIGH HIGH
HIGH
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1. What are Tensors

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

Thursday, March 25, 2021 4:44 PM
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3. 1D Tensor/Vector

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

Thursday, March 25, 2021 4:45 PM
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5. ND Tensors
Thursday, March 25, 2021
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6. Rank, Axes and Shape
Thursday, March 2 21 4:45 PM \/ed(-\{
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7. Example of 1D Tensors

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

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

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

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

Thursday, March 25, 2021 4:47 PM u V) J S
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1. Installing Anaconda

Friday, March 26, 2021 5:40 PM
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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
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4. Using Kaggle

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

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

Friday, March 26, 2021 5:41 PM
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End to End Example

Saturday, March 27, 2021 8:08 AM
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1. Business Problem to ML Problem
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2. Type of Problem
Monday, M
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3. Current Solution

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

Monday, March 29, 2021 7:30 AM

Watch time

Search but did not find

Content left in the middle

Clicked on recommendations(order of recommendations)
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5. Metrics to measure

Monday, March 29, 2021 7:30 AM
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6. Online Vs Batch?

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

Monday, March 29, 2021 7:31 AM
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Gathering Data

Tuesday, March 30, 2021 5:35PM
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JSON/SQL

Wednesday, March 31, 2021 8:10 AM
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What is an API
Thursday, April 1, 2




Understanding Your Data

Saturday, April 3, 2021 9:07 AM
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Univariate Analysis

Sunday, April 4, 2021 5:39 PM
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Feature Engineering

Thursday, April 8, 2021 6:02 PM

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.

* Machine
Datasets Data Retrieval ( Learning
Algorithm
A\ 4
Data Feature Feature
P ing& Extraction & Scaling& Model
:::;x b .'B ing Sell m’g P Modeling P Evaluation D"""‘.'"""“
Tuning Monitoring
Data Preparation
L Re-iterate till satisfactory model performance
cop | S
Feature =
Engineering
\V g \
Feature Y \//\
Transformation Feature Feature
Feature Selection &" Extraction
Construction <
_1  Missing Value
Imputation [-;-}edw
) Ry
1 Handling Categorical 47,"”)’} @
Features ~ /)

Outlier (.~
o .
Detection

Feature \/

Scaling
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1.1 Missing Values Imputation

Thursday, April 8,2021  7:05 PM

Average_Age =26.0

1 Lisbon 25 0 1 Lisbon 25 0
2 Bedlin 25 1 2 | Bedin 25 |
| 3 ’ Lisbon . 30 1 3 Lisbon 30 1
e P P e 1
5 Bedn | 18 0 ‘ 5  Berdin 18 0
| 6 b Lisbon - 0 6 Lisbon - 0
7 Berlin 30 1 7 | Bedin 30 1
8 Berlin - 0 8 Berlin - 0
110 | Madrid | 25 3 10 | Madrid 25 1
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1.2 Handling Categorical Values

Thursday, April 8, 2021 7:06 PM
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1.3 Outlier Detection

Thursday, April 8, 2021 7:07 PM
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Qutliers removed
A much better fit!




1.4 Feature Scaling

S

Thursday Ao, 2021 708 oM V) YY) N KN
(1h,322
A B C D %

1 |Country _l.ﬂge Salary Purchased (50, lﬂ‘_‘))
2 |France 44 72000 No

3 | Spain 27 48000 Yes ]

4 | Germany 30 54000 No

5 | Spain 38 61000 No - 1o

6 |Germany 40 Yes

[/ |France 35 58000 Yes

8 | Spain 52000 No

9 | France 48 79000 Yes

10 |Germany 50 83000 No

11 |France 37 67000 Yes
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2. Feature Construction

Thursday, April 8, 2021

7:09 PM

P. Id Survived Pclass

1

O o N Nk W
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S

3

3
1
3
1
3
3
1
3
3
2

|

Name Sex Age lParc'E)licket

Braund, Mr. Owen Harris male
Cumings, Mrs. John Bradley (Florence Brigc female
Heikkinen, Miss. Laina female
Futrelle, Mrs. Jacques Heath (Lily May Peelfemale
Allen, Mr. William Henry male
Moran, Mr. James male
McCarthy, Mr. Timothy J male
Palsson, Master. Gosta Leonard male
Johnson, Mrs. Oscar W (Elisabeth Vilhelmin female
Nasser, Mrs. Nicholas (Adele Achem) female

0 - A=
-4 — Sme

o< Y

Day 23 - Feature Engineering Page 82

22 =
38
26
35| =
35

54

2 -
27
14

1= 0/A/5 21171
1 - 0 PC17599
0 = 0 STON/O2.
1 0 113803
373450
330877
17463
349909
347742
237736

= O Ww o o o
O N = O O O

Fare Cabin
7.25
71.2833 C85
7.925
53.1 C123
8.05
8.4583
51.8625 E46
21.075
11.1333
30.0708

Embarked

O wuwun wno un nnnm



3. Feature Selection\/

Thursday, April 8, 2021 7:11 PM \

In [53]:  train df = pd.read csv(f'{PATH}train.csv', header = 0) w

Cut[1

In [19]: train df f\ 78‘4 fQ*‘h""J

9]:

Iaben pixel0 pixel1 pixel2 pixel3 pixeld pixel5 pixel6 pixel7 pixel8 .. pixel774 SOOOO

]
g
———
0 0 0 0 0

[=]
=
(=]
=
[=]
[=]
[==]

0 0
0 0 0 0 0 0 0 0 lzgyzgi:jgb\
0 0 0 0 0 0 0 ]
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4. Feature Extraction v~ 1
Thursday, April 8, 2021 7:13 PM ..\l ’\/\

xl

PCA 2" Dimension Y’

f'\)

L A

Fo

Day 23 - Feature Engineering Page 84



What is Feature Scaling?

Friday, April 9, 2021 4:21 PM

Feature Scaling is a technique to standardize the independent features present
in the data in a fixed range
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Why do we need Feature Scaling?

Friday, April 9, 2021 4:27 PM

A
" . ‘Pf(XJ,Ya)
T i)
X x x|
Euclidean Distance between Py and P .\(Nx x )?\('n yliz

cuav-’ salavy Puwu«-w*

< §° g200 © —

— 2¥F LEoo

Day 24 - Standardization Page 86

Let x be the no. of Salary and y be the no. of Age
Example: x1&y1 are in row 2, x2&y2 are in row 9

(x2-x1)2= (83000-48000)"2

=1225000000 (w2

(y2-y1)"2=(50-27)"2 @




Types of Feature Scaling

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

Friday, April 9, 2021 4:27 PM I L— _ 2) ,Z

Also called as Z-score Normalization \ O
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Example

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

Friday, April 9, 2021 4:28 PM
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UV

When to use Standardization?
A>T &

Friday, April 9, 2021 4:28 PM

Algorithm(s) Reason of applying feature scaling
1. K-Means Use the Euclidean distance measure. % 0.
——
\
v
\2. K-Nearest-Neighbours Measure the distances between pairs of samples and the isfances are influenced
- by the measurement units

. Principal Component Analysis (PCA) Try to get the feature with maximum variance
‘o — > ——
4. Artificial Neural Network Apply Gradient Descent

))
/

Gradient Descent

S

Theta calculation becomes faster after feature scaling and the learning rate in the

update equation of Stochastic Gradient Descent is the same for every parameter

DeuSie T /szy\ Ll lov —
I —
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Normalization

Saturday, April 10, 2021 1:15PM

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
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MinMaxScaling - Intuition

Saturday, April 10, 2021 1:16 PM
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Code Example

Saturday, April 10, 2021 1:17 PM
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Mean Normalization

Saturday, April 10, 2021 1:16 PM
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MaxAbsScaling

Saturday, April 10, 2021
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1:17 PM

Day 25 - Normalization Page 96




Robust Scaling

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

Saturday, April 10, 2021 1:17 PM
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Encoding Categorical Variables
onday, April 12, 2021 3:
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Ordinal Encoding

Monday, April 12, 2021 3:54 PM N D ~
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Label Encoding

Monday, April 12, 2021 3:54 PM
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Example

Monday, April 12, 2021 3:54 PM
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OneHotEncoding

Tuesday, April 13,2021 12:24PM

N Yy )
| I —) | Color  Trget Cotor. - |ESIGFAEN NOBGHIR  Target |
? o - - Yellow 0 1 0 0 0
Yellow 1 1 0 0 1
—_— J— - - Blue 1 0 1 0 1
/\ Yellow 1 1 0 0 1
— - - Red 1 9 0 0 1 1
— Yellow 0 1 0 0 0
Red 1 0 0 1 1
Red 0 0 0 1 0
Yellow 1 1 0 0 1
Blue 0 0 1 0 0
(\ n
E}’ 8 ej . One Hot Enceding
2 Y 50 d
o 12 f

(1,0,0) ~ VM
Coirv) = bwme
Co 9,1 37red
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Dummy Variable Tra .
! g ML

Tuesday, April 13, 2021 12:26 PM
Moo ooy R O

Yellow 0 M C - 0 — 0

Yellow 1 - - 0 =0 |

e 1 (m-1) 0 1 0 1 @

Yellow 1 1 0 0 1

Red 1 P 0 0 1 !

Yellow 0 1 0 0 0 v Hd
< o ——

Red 0

Yellow 1 1 0 0 1 @ z
Blue 0 0 1 0 0

Cg One Hot Encoding
Musbooinernity |
WL
7V-K\é’i- R &m vl
Y- jPo) Linw by o

R - o | v
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OHE using most frequent variables

Tuesday, April 13, 2021 12:31 PM

bk e T2 Y brownol
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Example

Tuesday, April 13, 2021 12:26 PM

brand km_driven fuel owner selling_price
0 Maruti 145500 Diesel First Owner 450000
1 Skoda 120000 Diesel Second Owner 370000
2 Honda 140000 Petrol Third Owner 158000
3 Hyundai 127000 Diesel First Owner 225000

4 Maruti 120000 Petrol First Owner 130000
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Wednesday, April 14, 2021 5:16 PM
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Internship Project Discussion

Wednesday, April 14, 2021 6:41 PM
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Scikit Learn Pipelines

Thursday, April 15, 2021 5:59 PM

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!

— v B \‘]/“Mw
S
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Strategy
Thursday, April 15, 2021




Mathematical Transformations
Friday, April 16, 2021 5:21 PM r
riday, Apri f)VDJ
\
F E l I . 1 L

15 SN
L featwa T Nov i al
N tramsfranhe? Az A

L Nach ¢ ontierd

'—N ~o~8
) log Hams R Ve
2 KLC/{T)’DV\‘! 2 Yeo —:]1LWFM 7\

2) romdx(sr\//3®7y / S}t‘:@bﬁ L mer €5

wa

Day 30 - Function Transformer Page 111



Function Transformer

Friday, April 16, 2021 5:22 PM

Fu/r\ffhm f;;qdu
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How to find if data is normal?

Friday, April 16, 2021 6:30 PM

gng.dlﬂ'f\“}

2 R

o
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QQ Plots

Mormal G-G Plot

-2 -1 4] 1 2 3
Theoretical Quantiles

Mormal Q-0 Plot

T T T T T T
-2 -1 a 1 2 3
Theonatical Quantiles

MNormal Q-G Plot

Friday, April 16,2021  5:23 PM
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Skewed Right Normal Q-Q Plot

Sample Quantiles
0

-2
I

Z Theoretical Quantiles

Fat Tails Normal Q-Q Plot

(o] |

Sample Quantiles
0
|

o O
b T T T T
3 -2 1 0 1 2 3
Z Theoretical Quantiles
Thin Tails Normal Q-Q Plot
— o~ O

Sample Quantiles
0
|

| I | I |

3 2 414 0 1 2 3

Z Theoretical Quantiles
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Log Transform

Friday, April 16, 2021

Age
2 1
<39

5:22 PM

(497 0y
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Other Transforms

Friday, April 16, 2021 6:23 PM

ZKQU'FVOC/‘{ V X
)

\, 1
/a Y /@{moﬂi A @N

sq, (x2 97t (X
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Example

Friday, April 16, 2021

5:22 PM
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Power Transformer

Saturday, April 17, 2021 4:55 PM
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Box Cox Transform

Saturday, April 17, 2021 4:56 PM

N\ () . .
f)\ O, ivem dot.
o~ In(xz;) ifA=0, ol

/\ ;
o & o
1.3 /" [ 4
The exponent here is a variable called lambda () that L I8
. o D M\
varies over the range of -5 to 5, and in the process of

. . . )
searching, we examine all values of A. Finally, we choose 233 "‘7”’”‘1 o
the optimal value (resulting in the best approximation to a

normal distribution) for your variable.
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Yeo - Johnson Transform

Saturday, April 17, 2021 4:56 PM

([(z; +1)* —1]/X if A #0,z; >0,
In (z;) + 1 ifA=0,z; >0

—[(—z; +1)22 =1]/(2=)) ifA#2,2; <0,

| —In(—z; + 1) iftA=2,2; <0

This transformation is somewhat of an adjustment to the
Box-Cox transformation, by which we can apply it to 3

negative numbers.
JOOWQ« W”"Mfww% —
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Example

Saturday, April 17, 2021 4:56 PM
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1. Encoding Numerical Features

Monday, April 19, 2021 4:18 PM

A
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2. Discretization

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: hﬂ
1. To handle Outliers) L —
2. To improve the value spread ' 0. (ML
23 Wy , 52 8. - - 7
L

010, dv-20, 2020 . _ .
5 6 | 0
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3. Types of Discretization

Monday, April 19, 2021

3:56 PM

A\
™
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4. Equal Width/Uniform Binning

Monday, April 19, 2021 3:56 PM
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age age_trf

age_labels
LN

314 43.0 \@] (40.21, 48.168]

523
352
534
211
530
786
827
372
518

40 50
10 10
00 30
35.0 4.0

2.0 0.0
18.0 2.0

1.0 0.0
19.0 2.0
36.0 4.0

(40.21, 48.168]

(8.378, 16.336
(24.294, 32.252]

(32.252, 40.21]
(0.42, 8.378]
(16.336, 24.294]
(0.42, 8.378]
(16.336, 24.294]
(32.252, 40.21]



5. Equal Frequency/Quantile Binning

Monday, April 19, 2021 3:56 PM

o Intervals =(10)c
100 1 A
| Each interval contains 10% of
- ~» tofal observations
=l Intervals: z
1 \O—l_g; 16-207 20-22; 22-25; &
0 50-74
N
] ot O\@ jO/|6 ' ‘l{)—?fos @__

) VN’AU-Z)?V‘M 1o/ 207

T e nonfion
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6. KMeans Binning on e’ o\
Monday, April 19, 2021 3:57 PM —_—
o k-6

...(_@ seais e
@ ® © 0O ©
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7. Encoding the discretized variable

Monday, April 19, 2021 3:58 PM

S Klepne
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8. Example

Monday, April 19, 2021 3:58 PM
| 1y

L
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9. Custom/Domain Based Binning

Monday, April 19, 2021 3:58 PM

[0— 18] — Kins a

Ug_é@ - Sdlcgr—
[¢2-&®) = ~ fondol
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10. Binarization

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

Monday, April 19, 2021 4:17 PM

Day 32 - Discrtization Page 133



Mixed Data
Tuesday, April 20, 2021
Mn >< 20

Tw@ Ps
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Working with date and time

Wednesday, April 21, 2021 4:24 PM

Jokz /‘/}Ww

23 A ZDI?J\\L

(2%) e

Lims ;:&: —
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Handling Missing Data

Thursday, April 22, 2021 1:03 PM

w = i -

Day 35 - Complete Case Analysis Page 136




Complete Case Analysis

Thursday, April 22, 2021 12:55 PM

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

—_—

~Y6w Pl
Complete Case Analysis means literally analyzing only those observations for
which there is information in all of the variables in the dataset.
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Assumption For CCA

Thursday, April 22, 2021 12:58 PM

o
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Advantage/Disadvantage

Thursday, April 22, 2021 12:59 PM

Advantage

1. Easy to implement as no data manipulation required

2. 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

Disadvantage

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

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

3. When using our models in production, the model will not
know how to handle missing data
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When to use CCA?
Thursday, April 22, 2021 1:02 PM -D/‘W O’V(

1 ML e

> [£7] < quij .
’ 14

£9)
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Example

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

Friday, April 23, 2021 11:28 AM
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2. Mean/Median Imputation

Friday, April 23, 2021 11:31 AM
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3. Arbitrary Value Imputation

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

Friday, April 23,2021 11:32 AM QU7
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5. Random Sample Imputation

Friday, April 23, 2021 11:33 AM
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6. Automatically select best imputation technique

Friday, April 23, 2021 11:32 AM
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Handling Categorical Missing Data

Saturday, April 24, 2021 5:16 PM

’W\W-fv%vwf “Missfh?

S o ]
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Most Frequent Value Imputation

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

Saturday, April 24, 2021 5:17 PM
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Topics to be covered

Monday, April 26, 2021

ch]

3:38 PM

©

-

Nume sl Ca\ﬁ'f%m@( @ ¢ Mg w’—\l
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Random Imputation

Monday, April 26, 2021 3:38 PM

1. Preserves the variance of the variable(But Why?)

2. Memory heavy for deployment, as we need to store the original training set to extract valuesfromand
replace the NA in coming observations

3. Well suited for Tinear models as it does not distort the distribution, regardless of the % of NA

3 N -
XN (AR
o D =T
f‘\_/L
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Missing Indicator

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

Monday, April 26, 2021 3:41 PM
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KNN Imputer

Tuesday, April 27, 2021 12:19 PM
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Working

Tuesday, April 27, 2021 7:44 AM
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lterative Imputer/MICE

Wednesday, April 28, 2021 11:40 AM

MICE stands for Multivariate Imputation by Chained Equations

Assumptions /, Advantages & Disadvantage

T y
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How it works?

Wednesday, April 28, 2021

11:41 AM

1. Actual Dataset

R&D Spend Administration Marketing Spend) Profit
———

21 8.0 150 300 110
37 4.0 5.0 200 90

2 15.0 10.0 410 190
14 12.0 16.0 260 13.0
44 2.0 15.0 30 7a

2. Removing the target column

R&D Spend Administration Marketing Spend

21
37

14
44

8.0
m,
15.0
12.0

2.0

15.0
5.0
10.0

15.0

30.0
20.0
41.0

26.0

3. Introduced some fake nan values /

R&D Spend Administration Marketing Spend

21
37

14

8.0
ﬂ
15.0
12.0

2.0

15.0

5.0
10.0
NaN

15.0

30.0
20.0
41.0
26.0

NaN

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

R&D Spend Administration Marketing Spend

21
37

14

8.00
15.00
12.00

2.00

15.00
5.00
10.00

=)

15.00

30.00
20.00
41.00
26.00

P_9.25'

Step 2 - Remove all coll missing values

DayA40 - Iterative Imputer Page 159

Step 3 - Predict the missing values of coll using
other cols



R&D Spend Administration Marketing Spend R&D Spend Administration Marketing Spend
—_—— Administration Marketing Spend
21 7 ~ [1500 30-00] 21 8.00 15.00 30.00
> S 21 15.00: <= 30.00
7 PEN 1 500 <A— 20.00] 37 23.14 5.00 20.00
=1/ 2 10.00 — 41.00
2 ~»| 150 Y ~w [10.00 41.00 2 15.00 10.00 41.00
T 14 125 — 26.00
14 12.0 1125 —  26.00 : : 14 12.00 11.25 26.00
44 2.0 1500 _—— yg20.25| 44 1500 — 225 4, 2.00 15.00 29.25
_ Step 4 - Remove all col2 missing values Step 5 - Prédict the missing values of col2 using
other cols
R&D Spend Admi,nwm Marketing Spend R&D Spend Marketing Spend R&D Spend Administration Marketing Spend
21 8.00 / 15.0 N‘ 30.00| 21 8.00 3000 21 8.00 15.00 30.00
37 23.14 5.0 7 20.00| 37 23.14 2000 37 23.14 5.00 20.00
2 15.00 10.0 41.00 , 15.00 4100 2 15.00 10.00 41,00
14 12,00 |[€= —26.00| 44 200 0905 14 12.00 — |11.06 26.00
44 e S — 2825 44 2.00 15.00 29.25
Step 6 - Remove all col3 values
R&D Spend Administration Marketing Spend R&D Spend Administration R&D Spend Administration Marketing Spend
21 8.00 15.00 30.0| 24 8.00 15.00 21 8.00 15.00 30.00
37 23.14 " 5.00 Y 200| 37 23.14 500 37 23.14 5474 5.00 20.00
2 15.00 10.00 41.0 2 15.00 10.00 2 15.00 10.00 41.00
14 12.00 11.06 26.0| 44 12.00 106 14 12.00 11.06 26.00
~ ')
a4 2.00 15.00 [¥ s a4 2.00 15.00 31.56
llteration 0 ] —_ llteration 1 } Difference

R&D Spend Ad,"lf"lis‘l‘aﬂOn Marketing Spend R&D Spend Administration Marketing Spend R&D Spend Administration Marketing Spend
21 —18.00 —15.00 30.00 21 —8.00 < 15.00 30.00 21 200 0 20.00 0.00
37 5.00 2000 37 AL 500 2000 37 13.89 0.00 0.00
2 15.00 10.00 4100 2 15.00 10.00 41.00 2 Jﬂ 0 0.00 0.00
14 12.00 12.00 &) 2600 14 0.00 [019) 0.00
44 2.00 2.00 15.00 fasd) 44 0.00 0.00 5@
Iteration 1 - Iteration 2 Difference
R&D Spend Administration Marketing Spend R&D Spend Administration Marketing Spend R&D Spend Administration Marketing Spend
21 '\ 8.00 15.00 3000 21 8.00 15.00 3000 21 0.00 0.00 0.0
37 5.00 2000 37 5.00 2000 37 0.64 0.00 0.0
2 15.00 N 10.00 4100 2 15.00 10.00 41.00 2 0.00 0.00 0.0
14 12.00 @ 2600 14 12.00 2600 14 0.00 0.0
44 2.00 15.00 15 2.00 15.00 44 0.00 0.00
Iteration 2 Iteration 3 Difference
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R&D Spend Administration Marketing Spend

R&D Spend Administration Marketing Spend

R&D Spend Administration Marketing Spend

21

8.00

i 23.78 '
15.00
12.00
2.00

15.00
5.00
10.00

=

26.00
15.00 ,31‘5‘5

30.00
20.00
41.00

21 8.00 15.00
7 ™ Y 5.00

2 15.00 10.00
14 12.00 11.37
4 2.00 15.00

i

[ ——s
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30.00
20.00
41.00
26.00

3 L)

37

14

0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00



What are Outliers?

Thursday, April 29, 2021 3:25PM
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When is outlier dangerous?

Thursday, April 29, 2021 3:26 PM
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Effect of Outliers on ML algorithms
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How to treat Qutliers?

Thursday, April 29, 2021 3:27 PM

— \]

3’("""’”/“\ %22- i ssﬂﬂ Vo=

ey '
foor

Day 41 - Outliers in Machine Learning Page 165



How to detect Outliers?

Thursday, April 29, 2021 3:27 PM

1. Normal Distribution (M _ 3 — <

—30 —-20 -—lo vl lo 20 30
| 68.2% I

95.4%
99.7%

A
v

2. Skewed Distribution —

|- 1S 14 Q

wmm= @

Interguartile Range

(IQR)
Outliers 1———‘) Outliers
1 ({ y

@ Ioo
"Minimum" "Maximum"
(Q1l - 1.5*%IQR) @ Median cQ3) (Q3 + 1.5*IQR)
— f
(25th Percentile) (75th entile)
-4 -3 -2 -1 0 1 2 3 4

3. Other Distributions

5 97.5" percentild

1 T I
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5 I 2.5t percentile'

Percentile 1 5 10 20 30 40 50 60 70 80 90 95

Concentration
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Techniques for Outlier Detection and Removal
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Outlier removal using Z score
Friday, April 30, 2021 1:33 PM
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Outlier Detection using IQR 6""?"'-
Friday, April 30, 2021 3:48 PM r‘ K
Interquartile Range
(IQR)
Outliers P Outliers %
/’/C’
"Mini " "Maxi "
(@1 - 1.5%10R) Median ‘(Q3a+m1r2lilrgm' fe,YO-WhVJ
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Intro
Monday, May 3, 2021 11:49 AM
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Feature Construction

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

Tuesday, May 4, 2021 11:13 AM
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Curse of Dimensionality

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

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

Wednesday, May 5, 2021 1:02 PM
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3. Why Variance is Important?
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4. Problem Formulation
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Covariance and Covariance Matrix

Thursday, May 6, 2021 7:02 AM
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Linear Transformation, Eigen Vectors and Eigen Values

Thursday, May 6, 2021 7:03 AM
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5. Step By Step Solution l
Wednesday, May 5, 2021 1:03 PM
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How to transform points? 1000 -
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6. Coding the Steps

Wednesday, May 5, 2021 1:03 PM
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7. Practical Example on MINIST Dataset

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

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

Wednesday, May 5, 2021 1:04 PM
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10. Finding optimum number of Principle Components

Wednesday, May 5, 2021 1:05 PM
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11. When PCA does not work

Thursday, May 6, 2021 7:03 AM
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Introduction

Monday, May 10, 2021 3:53 PM
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Simple Linear Regression ?Adet
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Code Example

Monday, May 10, 2021 3:54 PM
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Intuition

Monday, May 10, 2021 3:54 PM j/ \l,
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How to find m and b?
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Code from scratch

Tuesday, May 11, 2021 12:14 PM
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Regression Metrics

Thursday, May 13, 2021 11:56 AM
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Adjusted R2 score 0.¢D 0.9

Thursday, May 13, 2021 11:57 AM
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Multiple Linear Regression
i 14,2021 4:31 PM
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Code Example

Friday, May 14, 2021 4:31 PM
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Mathematical Formulation
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Detour
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Why Gradient Descent

Saturday, May 15, 2021 5:35PM
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Code From Scratch
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Wednesday, May 19, 2021 8:12 AM
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What is Gradient Descent?

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

Thursday, May 20, 2021
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1:46 PM
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Intuition 4 49

Thursday, May 20, 2021 1:46 PM
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Mathematical Formulation
Thursday, May 20,2021 1:47 PM m: 78%5
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Example

Thursday, May 20, 2021 1:47 PM
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Code from Scratch

Thursday, May 20, 2021 1:48 PM
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Visualization 1

Thursday, May 20, 2021 1:52 PM
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Few Discussions

Thursday, May 20, 2021 4:47 PM

1. Effect ing rate
2.(The universality of Gradient Descent
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Adding m into the mix

Thursday, May 20, 2021
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Code

Thursday, May 20, 2021 1:48 PM
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Visualization 2

Thursday, May 20, 2021 1:52 PM
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Effect of Learning Data

Thursday, May 20, 2021 1:53 PM
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Effect of Loss Function

Thursday, May 20, 2021 1:53 PM
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Effect of Data

Thursday, May 20, 2021 1:53 PM
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Types of Gradient Descent

urday, May 22, 2021 1:30 PM
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The Problem with Batch GD

Tuesday, May 25, 2021 6:43 AM
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Stochastic GD T 10

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
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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
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Introduction

Friday, May 28, 2021 1:47 PM
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Intuition

Friday, May 28,2021  1:47
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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
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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

Total Error

Variance

Optimum Model Complexily

Error

Bias

5 .
Model Complexity
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Relationship between Bias and Variance

Monday, May 31, 2021 9:26 AM
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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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Code

Thursday, June 3, 2021 6:39 AM
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Ridge Regression using Gradient Descent
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Notes

Friday, June 4, 2021 4:47 PM

Why is it called ridge
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5 Key Understandings

Saturday, June 5, 2021 4:20 PM .S
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1. How the coefficients get affected?

Saturday, June 5, 2021 4:20 PM
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2. Higher Values are impacted more

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

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

Saturday, June 5, 2021 4:22 PM
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Practical Tip

Monday, June 7, 2021 1:20 PM

Use ridge when there are more than 2 input cols
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Understanding Sparsity

Friday, June 11, 2021 11:21 AM
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alpha/¥ - - Kl‘dﬂ‘. SP avs| 17
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ElasticNet Regression
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Introduction
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Requirement
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Perceptron Trick SY: ¥ +b
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How to label regions?

Tuesday, June 15, 2021 1:12 PM
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Transformations

Tuesday, June 15, 2021 1:31 PM

Day 58 - Logistic Regress

_)>\ - 2

Leaznrg v

N
@ Pl

ion Page 290

— 00




Algorithm

WOy Yo A4y e T
"iogpe( 10" placd /

({35 a)|® _ Ja

V1R 109 J\Na A WLAL@\ 2 Wi, =0
\&1.0 3l /b wo:c) w,oh o ow, 2 B '_;;b

’ v 0 o |

\/\io Xo 'f WIX)+WLX2,:

l N ) ) 1 _
Wor \ W) %95 +w sy Wiy, =0 [wo w, vel{ o
)T X )
= >0 — @ l Wo Xy4 VW ¥, W, | =) L%

(D — 0 —ve, A%, VL l_j V)
0.0 bi : A &t
@?DQ/,\—,lmo e 0] 3;(}67\,

s
At | M YGAnde (bef}“) L
1M4m§,y AUJOW‘@“SM [@ KeN rhco
\o's—‘ - JWL ’(TGN 0nd %o il 79 % -
N | N
Wiew = Wad - X

: 3
—If X;€EP omd & Wix <qg

12)

X 6’(7 X | ¥ D

[V\’o W, W)

[ w

Y
Nevy, = lf\/om] i+ YL)(fI

Day 58 - Logistic Regression Page 291



L v oo p
Simplified Algo ﬁ” ' '
Tuesday, June 15,2021 2:44 PM / Y Aden SNM [

I'Fx'lewé and = WX 70 \@: W, F 0y -y )X
W = Wy = "X ﬁ*\'—l/\/g 7 ‘
(X € P omd 2 WiX{ o

-]\V\JY\ - Wyt "LXI
\_\

A
)}“‘/;
—_——

! '“rlv-
®
0
)
— |

I
— Q1Q @_§<>

){;.
s@<
LY
N
o)

Sor 5 W ’m/mac(bpod"g)?

gk amdd™ B durt (9

V\/‘,y) = W, + (Vl (){l-«l//\,))(ﬂ

Ax B e

A+ 1By +C=D

“ /%W’@L

jm% <32 [I]

- A

5

c= -C
3

A v X 4

Day 58 - Logistic Regression Page 292



Day 58 - Logistic Regression Page 293



Problem with Perceptron

Thursday, June 17, 2021 12:18 PM
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The Sigmoid Function

Thursday, June 17, 2021 12:19 PM
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Impact of Sigmoid
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Maximum Likelihood and Cross-Entropy
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Derivative of Sigmoid

Thursday, June 17, 2021 12:20 PM
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Gradient Descent

Monday, June 21, 2021
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Gradient Descent M mT\/\l’

Monday, June 21, 2021 1:53 PM
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Accuracy

Tuesday, June 22, 2021
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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
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Thursday, February 10, 2022 7:27 PM



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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Precision

Wednesday, June 23, 2021 8:46 AM { 5 FOVY) ; , 7 '}‘ID}.’ /6 WWL: O ?&
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What proportion of predicted Positives is truly Positive?
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Precision= TP/(TP+FP)
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Recall
Wednesday, June 23, 2021 8:46 AM 7
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What proportion of actual Positives is correctly classified?
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Recall= TP/(TP+FN)<~

Day 59 - Classification Metrics Page 322



F1 Score
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Multi-class Precision and Recall
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Multi-class F1 Score

Thursday, June 24, 2021 11:14 AM
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Training Intuition

Monday, June 28, 2021 3:35 PM
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Loss Functlon

Monday, 28,202 3:47 P
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Monday, June 28, 2021 3:35 PM ,\/ ,} )

wm, Yos @ No

(CYINES) (s>
) D) W

V\!U) WO? va()) V\[(I W&('L) W;’ [W| W), 0

\ 2 —
ST @ 3 7y W+ }OX""LN*WS)

| ey
> - 7,<w,)+?0>kV\},/)1'wko A) 3 X
|

Z,- %«Wf Fox " +W0
/>‘/ . ()= e’ g
()= e’ cW= &7 62.+£7’Ht@

~ s
0.3 oe

Day 60 - Logistic Regression Contd Page 330



Sigmoid Vs Softmax

Monday, June 28, 2021 3:47 PM
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Code Sample

Monday, June 28, 2021 3:36 PM
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Polynomial Logistic Regression

Monday, June 28, 2021 6:43 PM
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Wisdom of the Crowd

Monday, July 12, 2021 9:56 AM
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Core Idea
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Type of Ensemble Learning
Monday, July 12, 2021 9:45 AM
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Why it works?

Monday, July 12, 2021
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Benefits

Monday, July 12, 2021 9:45 AM
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When to use?

Monday, July 12, 2021 9:46 AM
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Demo

Monday, July 19, 2021 5:05 PM
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Bias Variance and Random Forest

Tuesday, July 20, 2021 10:52 AM

L v B AL

vV
LG HY 8 LV
- -f-_vtb(y 33@\«9“’1 AN - L(
— SVM
— K. NN
T @e YT g
—
—
7 S
(00 U
Repa

Day 65 - Random Forest Page 344

(Mdom -Fmr%f_

) \@_1



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

Monday, July 19, 2021 4:56 PM
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Code Demo

Monday, July 19, 2021 5:05 PM
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OOB Evaluation
Monday, July 19, 114 PM
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Feature Importance
Monday, July 19, 2021 4:56 PM (\/l N \ST
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Extra Trees

Monday, July 19, 2021 4:57 PM
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Before Starting

Monday, August 9, 2021 10:42 AM
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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
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Points to remember

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

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

Monday, August 9, 2021 10:43 AM
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Algorithm

Monday, September 20, 2021 8:23 AM N "
— { s @Y Xy,

Input: training set {(z;, y,-) a differentiable loss function L(y, F'(x)), number of iterations M.
—

— 1. Initialize fy(z) = arg min@)Zil L(y;i, 7).

—2. Form =1 to.

,_,(a) For 1 i_].’g, ..., N compute foldM(/

—_—

FOW
l//v"") — ™ Tim = — laL(yi’ f(rl))] [

— 31:,
7 f(xi)

(b) Fit a regression tree to the targets r;,, giving terminal regions
Rj’m'. .7 - 112: cre Jm'

(¢) For y =1,2,...,.J,, compute

arg min Z L (yi, frn—1(xzi) +7) .
! T;ERjm
(d) Update fm(:f) = fm—l(ir) + ZJI:_TI ’ijl(m € ij.)-
L_/_/————-\)

3. Output f(x) zlfM(w)-!
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Additive Modelling

Monday, September 20, 2021 8:28 AM
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Explanation

Monday, September 20, 2021 8:25 AM
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Problem

Thursday, September 30, 2021 3:48 PM
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Solutions

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

Thursday, September 30, 2021 3:48 PM
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K Fold Approach - Stacking

Thursday, September 30, 2021 3:49 PM
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Multi- Iayer Stackmg
Thursday, 0, 2021 3:4
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Demo

Thursday, September 30, 2021 3:49 PM
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Need of Other Clustering Methods

Saturday, November 6, 2021 7:38 AM
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2 More clustering methods: C .~
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1. Hierarchical Clustering ° ",

2. Density Based Clustering P BS@A =7 v
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Introduction

Saturday, November 6, 2021 7:39 AM

Types of Hierarchical Clustering: S —
1. Agglomerative Clustering
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Algorithm

Saturday, November 6, 2021 7:39 AM

1. Initialize the Proximity Matrix
2. Make each point a cluster
3. Inside a loop
a. Merge the 2 closest clusters
b. Update the Proximity Matrix
4. Until only one clusterisTeft

N Po""r"’) o)

N P P, :{/73 Pu

A
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Types

Saturday, November 6, 2021 7:39 AM

Types of Agglomerative Clustering
1. Min (Single-link)

2. Max (Complete Link)

3. Average

4. Ward
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A
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2. Complete finK (nfox)
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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
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Code Example

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

Saturday, November 6, 2021 7:39 AM
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History
12 October 2023
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XGBoost Features

12 October 2023 21:55
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Python (Training and Saving the Model)

python

xgboost xgh

model = xgb.train(params, dtrain, num_zounds)

model.save_model( )
Java (Loading and Using the Model)
java

ml.dmlc.xgboostd].java.Booster;
ml.dmlec.xgboostdj.java.DMatrix;
ml.dmlc.xgboostdj.java.XGBoost;

= XGBoost.loadModel(

= ( )i

[1[] predictions = booster.predict(data);
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The Problem Statement
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30 November 2023 10:42

n

¥

Reqession

/E jassificoHpns
v

s rroprlgind
gl'lm\'lo«ﬂ')y XJ “ , ‘\) /2
Eﬂw@ _ (ZResiduais) JQ Residua|3) }
oA [ v
Output Value =

N + A
s Jyaf vode
ZResiduals (Y
Eulpuwaue: — @

®

(
Eimilaritz Score = _
2[P@-P)+A

‘(ZResiduals) } _w

2P (L-P]+ A

N+
¢ S
v (i CII?Q?|U"U‘N ML —_— 200\-L
‘KQJ-(“

Day 74 - XGBoost Maths Page 403



Prerequisite

30 November 2023 10:44

) Uasge

gt 52,

_, Guadatt goosty]

l,oiS\'(,)
_, Tre (

L

Day 74 - XGBoost Maths Page 404
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XGBoost Loss Function < h*f
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Problem with Objective Function AM'B
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The Solution - Taylor Series
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Applying Taylor Series
01 December 2023 00:51 } IR ): v\
(x) flad + _f’(a)(x—ﬂ)* ‘f“,(@(x ol ‘] Zlc: g
'P L — z! X ) _Z{ = ’z)L

—_

— {1(6)‘ ad

NaT T o T @(;@ _, gnd dugre
= L4 = % Lw;,v-.“%%“ﬂ)} fo)

——

- - - = >
N~ =0 . - \ ~ i . ) ) L<| ()
>(—>\/~i< 1—;%0(.) o Vv. ’E(b: 'T\Z L(\/.‘)y;u >)+ 3L )(’c(xn)\' lz‘_h‘f}( N) o+ J‘L(,J:(, %j
A D> deo”™ ai "
, C 3 /?gw\
fetxo
ﬁhldsl.om;‘.l

Day 74 - XGBoost Maths Page 410



Simplification
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Output Value for Classification
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Derivation of Similarity score
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Final Calculation of Similarity
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Why DBSCAN?
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What is Density Based Clustering
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MinPts & Epsilon
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Core Points, Border Points & Noise Points
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MinPts =5

Original Points Point types: core,
border and noise

Eps =10, MinPts = 4
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Density Connected Points
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DBSCAN Algorithm

16 December 2023 15:14

Step 1 - Identify all points as either core point, border point or noise point

Step 2 - For all of the unclustered core points
\p’ unciustered core points

J

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.
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Code
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Limitations
16 December 2023 15:14

PwnNE

N

Robust to outliers

No need to specify clusters

Can find arbitrary shaped clusters
Only 2 hyperparameters to tune

Sensitivity to hyperparameters
Difficulty with varying density clusters
Does not predict
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Visualization
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What is Imbalanced Data?
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Problem with Imbalanced Data
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Why studying Imbalanced Data is important?
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1. Undersampling

02 May 2024 16:17

Undersampling

-\ Samples of

o majority class
N
pocioocaooos A

\

Original dataset

Advantages

1. Reduction in bias
2. Faster training

Disadvantages

1. Information loss leading to underfitting
2. Sampling Bias
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2. Oversampling
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1. Increased size
2. Dupllcatlon of data may cause overfitting
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4. Ensemble Methods ~
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Feature 2
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5. Cost Sensitive Learning
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List of all the techniques
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