SDT

Machine Learning & Al Essentials

Final Understanding Assighment

Purpose of This Assignment

This assignment is designed to measure your understanding of the core concepts covered in the Machine

Learning & Al Essentials course. You will demonstrate not only what you remember, but also how well you
can apply ML/Al concepts, explain them in your own words, and think critically about real-world
applications.

This is not a “trick” assignment, just a chance to show that you truly get the essentials of Al and machine
learning.

@ PART 1, Key Concept Explanations (Short Answers)

Explain each item in 3-5 sentences, using everyday language. Pretend you’re explaining it to a smart

friend with no technical background.

1.

What is the difference between Artificial Intelligence, Machine Learning, and Deep Learning?
Include how each one builds on the other.

Why is data so important in machine learning?
Discuss concepts like data quality, bias, and training vs. testing sets.

What is the purpose of training a model vs. testing a model?
Explain why evaluating a model on data it hasn’t seen matters.

Explain overfitting in a way a non-technical person would understand.
(Hint: The “student who memorizes the textbook but can’t answer real-world questions” analogy
works well.)

Compare supervised, unsupervised, and reinforcement learning.
Provide one real-world example for each.



PART 2, Applied Problem-Solving (Mini-Scenarios)
Answer each scenario fully. Use bullet points or short paragraphs (5-8 sentences).
Scenario 1, The Pizza Prediction Model

You work at a pizza shop and want to build an ML model that predicts how many pizzas to make each
hour.

Explain:
¢ What data you would collect
¢ Which type of ML you would use
¢ One challenge your model might face

e How you would evaluate your model’s performance

Scenario 2, The Mysterious Customer Clusters

Your boss wants to understand why customers behave differently. You decide to use unsupervised
learning.

Explain:
e What “clustering” means
¢ What features you might use to cluster customers
¢ How clusters could help the business make decisions

e Onerisk or limitation of clustering

Scenario 3, The Friendly Robot Trainer
Imagine you're training a robot dog using reinforcement learning.
Explain:

e What “reward” and “penalty” would look like

e Howtherobot learns over time

e Why reinforcement learning is different from supervised learning

e Avreal-world limitation or danger of RL systems



&3 PART 3, Model Interpretation & Evaluation
1. Confusion Matrix Interpretation

You built a model that detects if an email is spam. The confusion matrix:

Predict Spam Predict Not Spam
Actual Spam 80 20
Actual Not Spam 30 70

Explain:
¢ What a false positive is in this situation
¢ What a false negative is
e Which one is more “dangerous” for a user and why

e One way you might improve accuracy

2. Model Metrics (in simple terms)

Write a brief explanation of the following metrics and why each matters:
e Accuracy
e Precision
e Recall

e F1Score

‘s PART 4, Small Practical Task (No Coding Required)
You're asked to design the steps for building a basic ML model without writing any code.

Create a numbered list describing the 7 major steps involved in building an ML system, from the moment
you receive raw data to the moment the model is deployed.

Include things like:
e Data cleaning
o Feature selection
e Choosing an algorithm

e Training



e Evaluation

e Deployment
(and any others you consider essential)

Make sure you explain what each step actually means.

PART 5, Deployment & Real-World Application (Short Essay)
Write a 10-12 sentence paragraph answering:

“How can ML models be deployed using platforms like Flask, FastAPI, or cloud services, and what
challenges might a beginner encounter?”

Include details such as:
e Theidea of turning a modelinto an API
¢ Why cloud platforms matter
e Issues with scaling, security, or performance
¢ Why good documentation and testing are essential
¢ What can go wrong if deploymentis rushed

Add at least one example of a real-world use case.

I Grading Rubric (Simplified)
You’ll be graded based on:
e Clarity of explanations (can a non-technical person understand you?)
¢ Depth of understanding (did you go beyond surface-level answers?)
¢ Real-world reasoning (are your examples thoughtful and realistic?)
e Accuracy of concepts (no technical misunderstandings)

¢ Completeness (did you answer every question?)



