Machine Learning
Foundations for Deep
Learning

An exploration of core machine learning concepts essential for
understanding deep learning. This course builds a strong foundation in
ML principles before diving into neural networks.
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What is Machine Learning?

Category B
Category B

Labeled data points

Supervised Learning .
Models learn from labeled examples. L
The algorithm maps inputs to e at &\

outputs based on example pairs.

Unsupervised Learning

Models find patterns in unlabeled
data. The algorithm identifies
structure without explicit guidance.
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Raw data S Data Input

Dt souces z Raw data collection from various sources.
raw data
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Start Fipelline Prediction

Transform raw data into meaningful features.

e (B & Model Training
Algorithm learns patterns from processed data.
ol Output

Predictions or insights from the trained model.



Data Quality Essentials
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Data Cleaning

Remove outliers and fix missing values. Garbage in
means garbage out.

Normalization

Scale features to similar ranges. Prevents dominance
of large-valued features.

Encoding

Convert categorical data to numerical form. Machines
need numbers, not text.



Classical Classifiers

Decision Trees

Tree-like models that make decisions based on feature values. Simple

to understand but prone to overfitting.

Logistic Regression

Models probability of binary outcomes. Effective for linearly separable
classes.

These fundamental classifiers form the building blocks for more complex
models.

Understanding classifcation techniques



Ensemble Learning
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Bagging

Combines multiple models trained on random data

subsets. Reduces variance and prevents overfitting.

Boosting

Trains models sequentially, focusing on previous
errors. Improves performance on difficult cases.

Random Forests

Combines multiple decision trees with randomized
features. Provides robust predictions.

Ensemble
Learning
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Ensemble methods combine multiple models to achieve
better performance than any single model alone.



Why Deep Learning Needs
Clean Data

307%  10x SOX

Data Performance Training Speed
Prepgratlon Gain Well-prepared data
Time Clean, structured data enables faster
Most ML projects can improve model convergence during
spend the majority of accuracy by an order neural network
time on data of magnitude. training.

preparation rather

than modeling.




Key Takeaways

1 ML Foundation

Understanding basic ML concepts is critical before
diving into deep learning.

3 Classical Models

Simpler models provide intuition for more complex
neural networks.

Data Quality

Clean, well-prepared data is essential for successful
model training.

Complete Workflow

The entire ML pipeline matters, not just the model
architecture.



