INntroduction to Al and Machine
Learning

Overview of Al, machine learning, and key concepts.

@ by Ray Sgambati



ypes of Machine Learning

Supervised Learning

Models learn from labeled data to map inputs to outputs.

Unsupervised Learning

Models discover patterns in unlabeled data.

Reinforcement Learning

Agents learn optimal strategies through environment interaction.




Supervised Learning

1 Classification

Predicts categories or groups for given input data.

2 Regression

Predicts continuous or numeric values.

3 Examples

Spam filtering, price prediction, image recognition.
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Unsupervised Learning

Pattern Discovery

Identifies hidden patterns in unlabeled data.

Clustering

Groups similar data points based on features.

Dimensionality Reduction T -

Reduces data complexity while preserving important information. e », & - NN s
e :.’ .. ) c/'.‘ ‘s . _: o ¢ ™ l.-h\\-“‘.; i ——
BT L0



Reinforcement Learning

Agent Interaction 7

Agent interacts with environment, receiving
rewards or penalties.
2 Policy Development

Agent learns optimal strategies to maximize

. rewards.
Continuous Improvement 3

Agent refines strategies through repeated
interactions.



CRISP-DM Process

Business Understanding

1
Define project objectives and requirements.
. Data Understanding
Collect and analyze data, identify quality issues.
. Data Preparation
Clean and transform data for modeling.
7 Modeling
Apply algorithms to build models.
. Evaluation
Assess models against business objectives.
c Deployment

Implement model in real-world environment.



Al Solution Proposal

1 Problem Definition 2> Goals and Success 3 Scope and Timeline
|dentify affected parties, analyze Metrics Detail plan for data collection,
current solutions. Establish clear goals, define model development.

outcome metrics.

4 Risk Mitigation

Evaluate potential risks, develop mitigation strategies.



Outcome Metrics

Relevance Measurability Actionability

Align with strategic goals and Quantifiable for clear tracking and Provide insights to inform
objectives. assessment. decision-making.



Example Outcome Metrics

Metrics to Increase Metrics to Decrease

Revenue growth, customer lifetime value, NPS, satisfaction. Customer acquisition cost, operating costs, downtime,
churn rate.



Al Personalization

1 Enhanced User 2 Improved
Experience Engagement
Tailors content and services to Increases user satisfaction and

individual preferences. retention.

Higher Conversion
Rates

Drives customer loyalty and
business growth.



Data Types for
Personalization

Explicit Data

User-specified information during sign-up or profile creation.

Inferred Data

Gathered from user actions and interactions.

Behavioral Analysis

Tracks clicks, purchases, searches to identify patterns.




Recommendation Systems

7 Collaborative Filtering

Recommends based on similar users' preferences.

2 Content-Based Filtering

Suggests items similar to user's past preferences.

32 Hybrid Methods

Combines collaborative and content-based approaches.



Collaborative Filtering Challenges

Data Sparsity Cold Start Problem Scalability

Insufficient data for accurate Difficulty recommending new Computational challenges with
recommendations. items or to new users. large user bases.



Hybrid Recommendation Systems

Data Collection

1 Gather user preferences and item attributes.

Algorithm Selection

) Choose appropriate collaborative and content-based methods.

Model Integration

3 Combine methods to enhance recommendation accuracy.

Real-Time Updates

4 Continuously refine recommendations based on new data.



Evaluation Metrics for Recommendation

Systems

Metric

Precision

Recall

F1 Score

Business Metrics

Description

Accuracy of recommendations

Proportion of relevant items recommended
Harmonic mean of precision and recall

Retention, churn, revenue impact



Natural Language
Processing (NLP)

1 Language Understanding

Enables machines to comprehend human language.

2 Language Generation

Allows computers to produce human-like text.

3 Speech Processing

Handles spoken language input and output.
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NLP Applications

Speech Recognition Sentiment Analysis

Converts spoken language to text. Determines emotional tone of text.
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Machine Translation

Translates text between different
languages.



~ Evolution of NLP

T~
= .. 7 Rule-based NLP (1950s-1990s)
z ' ;:; ' - Used dictionary lookups and hard-coded rules.
* :
e ) P Statistical NLP (1980s-2010s)
’ Leveraged language modeling and probabilistic approaches.
— —
. /j/ 32 Neural NLP (2010s-present)
¥

Utilizes deep learning for complex language understanding.
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Chatbots Virtual Assistants
Text-based conversational Voice-activated Al for various

interfaces. tasks.

Customer Service Al

Automated support and query
handling.



Al Model Types for Conversational Al

Machine-Learned Models Rule-based Models

Advanced but prone to biases and hallucinations. Deterministic outputs, safer but less capable.



Large Language Models
(LLMS)

1 Massive Training Data

Trained on vast amounts of text data.

2 Versatile Applications

Can handle a wide range of language tasks.

3 Emergent Abilities

Demonstrate capabilities beyond initial training.



Retrieval Augmented Generation (RAG)

Question Input

1 User submits a query.

Information Retrieval

) System searches reference database for relevant context.

Context Integration

3 Retrieved information is fed into LLM prompt.

Response Generation

4 LLM produces answer based on context and query.



Bias in Al Systems

Data Bias Algorithmic Bias Interaction Bias

Biases present in training data. Biases introduced by model Biases arising from human-Al
design. interaction.



Measuring Al Bias

1 Performmance Metrics

Assess accuracy, precision, and recall across groups.

%) Fairness Metrics

Evaluate equitable outcomes for different demographics.

3 Continuous Monitoring

Regularly audit Al systems for emerging biases.
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Balancing Performance and Fairness

Performance Fairness Constraints Trade-off Management

Optimization ' ' .
Ensure equitable outcomes across Find optimal balance between

Focus on accuracy and efficiency. groups. performance and fairness.



Bias Mitigation Techniques

Diverse Data Collection

%@/_

Assemble wide-ranging, representative datasets.

Algorithmic Debiasing

Apply specific algorithms to reduce model bias.

Regular Audits

Conduct frequent bias detection and examination.

Stakeholder Feedback

Incorporate diverse perspectives in Al development.




Al Product Roadmap for
MVP

] Define MVP Goals

Clarify main objectives and problem-solving focus.

2 Identify Core Features

Choose essential features supporting MVP purpose.

32 User-Centric Approach

Collect feedback to prioritize high-value features.

/i lterate and Test

Build, test, refine based on user feedback.
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Stakeholder Management

INn Al Projects

Al Stakeholders

Researchers, engineers, data scientists involved in technical aspects.

Non-Al Stakeholders

UX designers, legal teams, marketing involved in broader aspects.

Hybrid Stakeholders

Product managers, developers with varying Al familiarity.




Communication Strategies for Al Projects

]

Clear Vision

Define and communicate Al strategy and goals.

Regular Updates

Provide frequent progress reports and
demonstrations.

Tailored Communication

Adapt messaging for technical and non-technical
audiences.

Address Concerns

Proactively discuss and resolve stakeholder
concerns.



Future of Al In

Al-Driven Design

Al assistants enhancing product
design processes.

Product Development
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Hyper-Personalization

Al enabling highly tailored user
experiences.
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Human-Al Collaboration

Seamless integration of Al in product
teams.



Hope You Enjoyed!



