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Machine Learning Fundamentals

LEARNING OBJECTIVES )

0 Understand machine learning basics
e Explore supervised and unsupervised learning applications

o Determine which ML model to use
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Machine Learning allows systems to continuously improve

Machine Learning (ML) is a subfield of Artificial Intelligence where system learn from data and
Improve over time without being explicitly programmed

Types of Data Analysis

Prescriptive Analytics
What do we need to do?

. ML mostly helps business with
Predictive Analytics “Predictive” & “Prescriptive” analytics

‘What is lik v‘,'}," to n appen w

Diagnostic Analytics

Why did this happen

Business Value

Descriptive Analytics

‘What happened?

Analysis Complexity

- ; o
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ML models can identify patterns to make predictions or decisions

The models analyse large datasets to find patterns in two key ways

Supervised Learning

Learning by example

© 2025 World Wide Technology, Inc. All rights reserved.

Unsupervised Learning

Learning by observation

e Clustering




ML models can identify patterns to make predictions or decisions

The models analyse large datasets to find patterns in two key ways

Supervised Learning

Learning by example
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Unsupervised Learning

Learning by observation

Clustering




Supervised models learn from labelled data

@ Contains Oil
@ Doesn’t Contain Oil

@ Contains Oil
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Supervised models learn from labelled data

? Does this rock contain oil?
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Linear Regression predicts the relationship between variables

Canteen Satisfaction ~ coffee coupons + shawarma availability

Coffee
Coupons

Shawarma Availability

Source: Medium V¢
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https://medium.com/@aulakhkaran5a/linear-regression-b712b88bb940

Linear Regression predicts the relationship between variables

Canteen Satisfaction = 3 + 2 x coffee coupons + 1.5 x shawarma

availability

Coffee
Coupons

Shawarma Availability

Source: Medium V¢
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https://medium.com/@aulakhkaran5a/linear-regression-b712b88bb940

R? shows how much of model is explained by chosen variables

R? measures how much better your model is at predicting compared to just using the mean.
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Making It Happen

Train Model Make Predictions
ed.
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Linear Regression can cause issues when used for Classification

A A
Yes) 14
(Yes) 14 L X
Malignant ?
Malignant ?
(No) 0 ~ >
S umor Size

(No) 0 =

umor Size

Negative Values Sensitivity to Outliers

© 2025 World Wide Technology, Inc. All rights reserved.




Logistic Regression works when the outcomes are binary

?

Can you predict whether an equipment will fail within the

next two months, caused by factors like wear and tear?

/‘
Boundaries
Change -< gr:géct’eg:glfs within
toO0Oand 1
\—

-(Q)- This yes/no questioning helps the model ascertain whether

something belongs to a particular class or not
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Test youn hnowledge !

Which of these is a binary outcome?

A. Spam versus Not Spam
B. Age of Employee

C. Number of Holidays
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Which of these is a binary outcome?

A. Spam versus Not Spam
B. Age of Employee

C. Number of Holidays

© 2025 World Wide Technology, Inc. All rights reserved

13




Confusion Matrices help to evaluate the model

Predicted Predicted
Positive Negative

‘ ‘ ' ‘ ‘ Blue rocks contain oil
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' Grey rocks don’t contain oil




Confusion Matrices help to evaluate the model

Predicted Predicted
Positive Negative
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Predicted positives can be true or false in actual

Predicted
Positive
Predicted
|

I

Positive Negative
- - > g
Positive ? ?
Actual i o .S
[ Y4
Negative ? ?
= S A

A
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Predicted positives can be true or false in actual

Predicted
Positive
Predicted
|

I

A

Positive Negative
- - > g
Positive 7 ?
Actual i o .S
[ Y4
Negative 3 ?
= S A
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Predicted negatives can be true or false in actual

Predicted
Negative

Actual

—
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Different metrics can be used to evaluate the model

Accuracy is the proportion of total predictions that are correct

Predicted
Positive Negative

Y ) Accuracy = Carrect classification

Positive 7 ‘ 2 ‘ Y
Actual {
N 15
[ e 5%

Negat WL 3 ‘ 8 ‘

Accuracy is calculated by dividing the correct predictions by total number of predictions.

Here, accuracy will be 0.75

Precision shows how many of the predicted positives are correct

Predicted
Positive Negative

( Procision = Serrect Positive Prediction

Positive 7 2 IO = T otat Positive Predictions
Actual L B 7 T
pe 4 4 =—=

( 10

Negative 3 8
J

Precision is calculated by dividing the correct positive predictions by total number of
positive predictions
Here, precision will be 0.7

y

£

Recall measures the completeness in capturing all positives
Predicted

Positive Negalive
Y Y
Correct Positive Prediction
‘Actual Positive

- e 7
\ 3 =5 =TT%
3 8

Positive Recall =

Actual

Negative

Recall is calculated by dividing the correct positive predictions by actual positives

Here, recall will be 0.77
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Accuracy is the proportion of total predictions that are correct

Predicted
I
f \
Positive Negative
B s N/ A e
Correct classification
- Accuracy =
Positive 7 2 Total
Actual | { )¢ ) I
s aYa R =—=75%
20
Negative 3 8
- o J\ J

Accuracy is calculated by dividing the correct predictions by total number of predictions.

Here, accuracy will be 0.75
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Precision shows how many of the predicted positives are correct

Predicted
|
| |
Positive Negative
[ ( \( N . ..
. . Correct Positive Prediction
» Precision = — —
Positive 7 2 Total Positive Predictions
Actual | [ JS J .
' N N =—=70%
10
Negative 3 8
- \ AN J

Precision is calculated by dividing the correct positive predictions by total number of

positive predictions
Here, precision will be 0.7
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Precision shows how many of the predicted positives are correct

Predicted
A
[ l
Positive Negative
[ 4 N\ ) e .
. . Correct Positive Prediction
. Precision = — —
Positive 7 2 Total Positive Predictions
Actual | { JS J .
s N N =—=70%
10
Negative 3 8
- L AN J/

Let’s say you were a bank handing out loans. You want to ensure you give loans

to only those who won't default, so you get that proportion right. Even if you miss

some people who won'’t default, that’s not going to be a problem.
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Recall measures the completeness in capturing all positives

Predicted
|
| |
Positive Negative
B e Y4 ™
Recall = Correct Positive Prediction
Positive 7 2 B Actual Positive
Actual | L N y .
s N N =5 =11%
Negative 3 8
- L VAN J

Recall is calculated by dividing the correct positive predictions by actual positives

Here, recall will be 0.77
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Recall measures the completeness in capturing all positives

Predicted
|
| |
Positive Negative
B e Y4 ™
Recall = Correct Positive Prediction
Positive 7 2 B Actual Positive
Actual | L N y .
r N N =5 =11%
Negative 3 8
- L VAN J

Let’'s say that a new infectious strain of virus has broken out and you need to

quarantine everyone infected so it doesn’t spread! Now you would want to make

sure all positives are caught. Any positive being left out would cause problems.
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Decision Trees investigate data step by step to reach predictions
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ML models can identify patterns to make predictions or decisions

The models analyse large datasets to find patterns in two key ways

Supervised Learning

Learning by example

Regression

Classification

© 2025 World Wide Technology, Inc. All rights reserved.

Unsupervised Learning

Learning by observation

o Clustering




Unsupervised models recognise patterns in un-labelled data
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Unsupervised models recognise patterns in un-labelled data

Cluster 1

Cluster 2

Cluster 3

© 2025 World Wide Technology, Inc. All rights reserved.




Clustering is used when the data categories are unknown

K-Means: Assign new data to the nearest cluster based on distance to centroids

After K-Means
Before K-Means
A
A
ar
qp I
 ve Y @ > /4‘
qp
/ &
New data point o +
b b & +
" &g & ¥ + ¥
qp - b
& P &
ST 8 >

New data point assigned to
nearest cluster center

"Tell me which center you're closest to, and I'll tell you who you belong with. ™
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The three types of learning can be applied for different use cases

Structure Image Customer Retention
Discovery Classification

Meaningful
Compression

FeaiFS Identity Diagnostics
Dimensionality Elicitation Fraud Detection Classification
Big data Reduction
Visualization
: Supervised Advertising
Unsuper.wsed Learning Popularity
Recommender Learning .
Systems Machine Wemifier
. .
Lea rning Forecasting
Clustering Regression
Targeted Population Market
Marketing Growth Forecasting
Real-time Prediction
decisions Game Al ; ;
Customer ) Estlmctlng
Segmentation life expectancy
Skill
_ Robot Acquisition
Navigations

Learning Tasks

Source: Axtria Inc.
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ML model selection should be driven by project-specific needs

No one-size-fits-all approach, but these guidelines help narrow it down

>
@ Problem Type %
O~ Determines if the model = Influences the choice
should focus on classification, between deep learning
regression, or clustering and traditional ML

H Computational Power N

Affects the feasibility of \ Guides the choice based
using neural networks vs “ on how much

lightweight models understanding the model
needs to have

-(O)- Start by trying a few models, decide which is best for your needs with
A respect to accuracy, speed and interpretability, then pick!
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Machine Learning Fundamentals

In this session, we covered:
What machine learning is and how it works
Types and applications of supervised learning

Types and applications of unsupervised learning

CLCLKL

What to consider when choosing an ML model
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