Al Fundamentals
for Product
Development

Master Al fundamentals for building user-facing products
Learn core machine learning concepts and integrate the
into apps.
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Supervised Learning

e Supervised learning trains models on labelled
Train Model Predictions examples to map inputs to known outputs.

e During training, predictions are compared to the
correct labels and the model adjusts to minimise
errors.

e Two key problem types: classification for discrete
categories (e.g., spam detection) and regression for
continuous values (e.g., price forecasting).

Labelled
Data


https://www.geeksforgeeks.org/machine-learning/supervised-machine-learning/#:~:text=Supervised%20machine%20learning%20is%20a,examples%20of%20how%20it%20works
https://www.geeksforgeeks.org/machine-learning/supervised-machine-learning/#:~:text=How%20Supervised%20Machine%20Learning%20Works%3F

Natural Language Processing

NLP empowers machines to understand, interpret and generate human language.

Sentiment Analysis

Determine whether text expresses

positive, negative or neutral emotion.

®

Entity Recognition

Identify and categorise key entities
such as people, organisations and
places.

Text Generation

Generate human-like text for tasks like
summarisation and conversation.


https://www.simplilearn.com/tutorials/artificial-intelligence-tutorial/what-is-natural-language-processing-nlp#:~:text=What%20Is%20NLP%3F
https://www.xavor.com/blog/top-10-must-know-nlp-techniques-for-data-scientists/#:~:text=What%20is%20NLP%3F

Recommendation Systems

Personalise experiences using user behaviour and item data.

Collaborative Filtering Content-based

Suggest items based on patterns of
user interactions and similar
preferences.

Recommend items using attributes
and features of items themselves.

«

Hybrid

Combine collaborative and
content-based signals for robust
recommendations.


https://research.aimultiple.com/recommendation-system/#:~:text=What%20is%20a%20recommendation%20system%3F

Tools of the Trade

Industry-standard tools for building Al-powered applications:

@

Python

General-purpose language favoured

for ML projects due to simplicity and
readability.

Rich ecosystem of libraries (NumPy;,

Pandas, TensorFlow, PyTorch).

scikit-learn
Widely used open-source library
built on NumPy, SciPy and
Matplotlib.
Provides consistent APIs for
classification, regression, clustering
and pipelines.

Hugging Face Transformers
Open-source framework with a
model hub of state-of-the-art
pre-trained models.

Pipelines simplify using these
models for NLP, vision and other
domains.


https://softteco.com/blog/python-for-machine-learning#:~:text=The%20primary%20reason%20why%20developers,other%20advantages%20that%20Python%20offers
https://www.nvidia.com/en-us/glossary/scikit-learn/#:~:text=scikit,scientists%20in%20machine%20learning%20models
https://www.nvidia.com/en-us/glossary/scikit-learn/#:~:text=Compatible%20with%20popular%20operating%20systems,adopt%20for%20beginners%20and%20experts
https://docs.databricks.com/aws/en/machine-learning/train-model/huggingface/#:~:text=Hugging%20Face%20Transformers%20is%20an,modal%20applications
https://docs.databricks.com/aws/en/machine-learning/train-model/huggingface/#:~:text=For%20many%20applications%2C%20such%20as,without%20any%20additional%20model%20training

User Needs Analysis

Align Al features with real user goals.

Persona
User Research

Collect feedback, Development
Summarise goals,

aspirations and
challenges.

interviews and behaviour
data to understand pain
points.

Understand pain points and motivations to build features that resonate.
Stay ahead of changing user behaviour with continuous research.

Use data to prioritise features and remove friction, increasing satisfaction.

Feature Prioritisation

Rank potential features
based on impact and
alignment with personas.


https://userpilot.com/blog/user-needs-analysis/#:~:text=,with%20the%20insights%20you%E2%80%99ve%20gathered
https://userpilot.com/blog/user-needs-analysis/#:~:text=If%20you%20want%20to%20build,look%20at%20its%20key%20benefits

Product-Market Fit

When your product solves a real problem for a viable market and enough customers to sustain growth.

Why it matters
y Steps to find PMF

1. Identify a growth opportunity through market research.
e It’s vital for long-term product success — without real demand, 2. Understand customer needs and develop personas.
even the best engineering fails. 3. Define your value proposition and how it uniquely solves the
problem.
4. Build an MVP to validate your hypotheses.
5. Iterate and adapt based on feedback until fit is achieved.

e Applies equally to startups and established companies
launching new products.

¢ Helps avoid building solutions for problems that don’t exist.


https://www.aha.io/roadmapping/guide/product-strategy/what-is-product-market-fit#:~:text=Product,support%20your%20growth%20over%20time
https://www.aha.io/roadmapping/guide/product-strategy/what-is-product-market-fit#:~:text=You%20can%20have%20a%20brilliant,market%20fit%20matters
https://www.aha.io/roadmapping/guide/product-strategy/what-is-product-market-fit#:~:text=With%20that%20in%20mind%2C%20here,that%20apply%20to%20most%20scenarios

Let's Build!

Apply what you've learned: build a simple recommendation system.

3 v $

Gather Data Preprocess Train Model
FIoIIect L.Jser . Clean and vectorise Select and train an
interactions and item .

. features. algorithm.
attributes.

e Gather user and item data.
e Preprocess data: normalise, encode and vectorise features.
¢ Train and evaluate your model using collaborative or content-based approaches.

¢ |Integrate the recommender into your product to deliver personalised experiences.
[16]

o

Integrate

Deploy within your
app to serve
recommendations.


https://research.aimultiple.com/recommendation-system/#:~:text=What%20is%20a%20recommendation%20system%3F
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