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Al & Marketing

From Classical ML to Autonomous Agents

Shijun Ju

Machine Learning for Predictive Analytics
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What You Will Learn Today

Images generated with Google Gemini (partially via Genspark.ai)
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SECTION 1 — INTRODUCTION

Intro

Introduction

p 0:00/1:51

Watch on YouTube (https://youtu.be/EnPLph21x5Y)
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https://youtu.be/EnPLph21x5Y

Al-generated intro video
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SECTION 1 — INTRODUCTION

Intro

Machine Learning vs Al

Images generated with Google Gemini

* Al (Artificial Intelligence): Any technique enabling machines to mimic human intelligent

behaviour

* Machine Learning: A subset of Al — svstems that learn patterns from data 1/38



* Deep Learning: A subset of ML — uses multi-layered neural networks

Think of it as: Al (objective) > ML (methodology) > Deep Learning (hottest method)
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ML vs Classical Programming

Classical Programming Machine Learning
Rules + Data — Answers Data + Answers — Rules
Click a YouTube video — plays that exact video Watch a video — system recommends similar ones
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Hybrid approach: Google's Dialogflow combines explicit rules and ML — a common real-world pattern.
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SECTION 2 — CLASSICAL ML

Intro Classical ML

Classical ML in Marketing

Machine Learning

o_

Types of ML by human involvement

O

Deep Learning Architectures
o

Cross-Cutting Techniques
o

Supervised Learning

Unsupervised Learning

Semi-Supervised Learning

Self-Supervised Learning

Reinforcement Learning

Regression
o

Classification
o]

Structured Output
o]

Clustering
o

Dimensionality Reduction
o)

o Density Estimation

Generative Modeling
o

Anomaly Detection
o)

Different ways to categorize ML algorithms — we'll follow how their popularity evolved over time.
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Supervised Learning

Regression
Predicting continuous values
* Predict next quarter’s sales revenue

® Based on ad spend, seasonality, economic

indicators

This is what you're learning in SAS right now — you
already know more ML than you think!

Images generated with Claude

Classification
Predicting categories

* Logistic Regression: Will this customer

churn? (yes/no)

¢ Tree-based models: Customer

segmentation, lead scoring

Decision Tree example
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Unsupervised Learning

* Clustering (K-Means, DBSCAN): Discover natural customer segments without pre-defined labels
* Association Rules (Apriori): “Customers who buy milk also buy cereal”

* The engine behind Amazon'’s “Frequently Bought Together”

Images generated with Google Gemini

1/38



AutoML: Automating the ML Pipeline

* Automatically tries different algorithms & hyperparameters
® Compares model performance & selects the best model

* Performs basic feature engineering

Tool Type

Amazon AutoGluon Open-sotirce. Pvthon — often dominates Kaggle 1/38



SAS VDMML Enterprise — AutoML capabilities

Google AutoML / H20.ai Cloud-based options

Images generated with Google Gemini

1/38



(oevor ...
AutoML in 3 Lines — Marketing Demo

Prompt used:
create a Kaggle notebook with minimal example showing the simplicity of AutoML (any AutoML framework is fine), the purpose is to quickly

demonstrate the ease of using AutoML to the students

® Telco Customer Churn prediction using AutoGluon
¢ 3 lines of code: load data, fit model, show leaderboard

* Built entirely with Vibe Coding (Claude Code + Kaggle MCP)

The coding barrier for AutoML is rapidly disappearing thanks to vibe coding.

& AutoML Kaggle Notebook — (https://www.kaggle.com/code/shijunju/automl-in-3-lines-marketing-demo-

autogluon/notebook),
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https://www.kaggle.com/code/shijunju/automl-in-3-lines-marketing-demo-autogluon/notebook
https://www.kaggle.com/code/shijunju/automl-in-3-lines-marketing-demo-autogluon/notebook

The Irreplaceable Role of Humans

Even with AutoML, humans remain critical:
* Understanding the business problem: What question are we actually trying to answer?
* Data cleaning: Garbage in = garbage out. No model can fix bad data.

* Feature engineering: Creating meaningful inputs from raw data — where domain expertise

matters most.

* Understanding the results: The knowledge and experience to interpret model outputs correctly.
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SECTION 3 — NEURAL NETWORKS & DEEP LEARNING
O o) o

Intro Classical ML Neural Nets

From Regression to Neural Networks

Regression fits a line « Trees fit step functions ¢« Neural networks fit complex curves

Images generated with Claude
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How Neural Networks Work

® Many small regression-like units (neurons) connected together
* Non-linear "bends” (activation functions) between layers

* Learns extremely complex patterns a single line could never capture

Images generated with Google Gemini
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Deep Learning

Images generated with Google Gemini
* Neural networks with many layers (hence “deep”)
® Each layer learns increasingly abstract representations

* larger and deeper networks = more knowledge & better understanding of complex relationships

(but computationally more expensive)

® Best for unstructured data (text, images) — nov as guod for tabular data 1/38



® Requires large amounts of data to work well
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Why Neural Networks Became

Popular Recently

The math has existed since the 1960s. Three
things changed:

* Data explosion: Internet & smartphones

generated massive datasets

®* GPU computing: Graphics cards turned out

perfect for NN's matrix math

* Algorithmic breakthroughs: Dropout, batch

normalization, residual connections

The “Godfathers of Deep Learning” — Turing Award 2018

Geoffrey Hinton
Nobel Prize 2024
Backpropagation, AlexNet

Yoshua Bengio
Attention models
Word embeddings

Photos: Wikipedia (CC)

Yann LeCun
CNN inventor
Meta Al Chief Scientist
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CNN — “Eyes” of Al

Convolutional Neural Networks — specialized for image and spatial data

Images generated with Google Gemini
* Product image tagging & categorization

® Visual brand monitoring (logo detection in social media)
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® Quality control in manufacturing
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Transformers — The Architecture Behind Modern Al

Source: arxiv.org/abs/1706.03762 (https://arxiv.org/abs/1706.03762)

Evolution

RNN — LSTM - GRU - Transformers

®* RNNs processed text one word at a time,

"forgot” earlier inputs
® LSTMs added gates to control memory

* Transformers eliminated the sequential

bottleneck
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https://arxiv.org/abs/1706.03762

Key Concept: Attention

Source: jalammar.github.io/illustrated-transformer (https://jalammar.github.io/illustrated-transformery)

Intuition: When predicting the next word, the model dynamically pays attention to the most
relevant preceding words. “it" in “The animal didn't cross because it..." selectively attends to
“animal.”
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https://jalammar.github.io/illustrated-transformer/

GPT = a very large Transformer trained on vast amounts of text
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Transformers in Marketing

Images generated with Google Gemini

® Personalized email & ad copy generation at scale
* Sentiment analysis & social listening dashboards

* Dynamic chatbots & Al-generated creatives
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Prompt Quality Matters

Images generated with Google Gemini Flash Image 2.5

Weak vividly and clearly illustrate Aggregate Supply
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vividly and clearly illustrate Aggregate Supply (double check spelling for aggregate A-G-G-R-E-G-A-

Strong T-E, avoid other texts)
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SECTION 4 — FOUNDATION MODELS

Intro Classical ML Neural Nets Foundation

Foundation Models — The "Brains" Behind Al

Large pre-trained models that serve as the

base for countless Al applications.

Think of them like electricity — they power

everything.
Category Models
Text / Reasoning GPT, Claude, Gemini, Grok, Qwen

Image Generation FLUX, Midjourney, DALL-E
Images generated with Google Gemini
Video Generation Veo 3, Wan, Sora, Kling

Multimodal GPT-40, Gemini, Claude
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Training from Scratch vs Fine-Tuning vs API

Images generated with Google Gemini
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* From scratch: Trillions of tokens, thousands ® API: Use pre-trained models via APl — no

of GPUs, $100M+ retraining needed
* Fine-tuning: Your data + existing model — * Often the most practical approach for
hours on 1 GPU businesses

1/38



SECTION 5 — Al APPLICATIONS IN MARKETING

Intro Classical ML Neural Nets Foundation Al Apps

ChatGPT & the Conversational Al Breakthrough

ChatGPT (GPT-3.5, November 2022) made Al accessible to everyone
No coding, no technical setup — just type and get expert-level answers

The "iPhone moment" for Al — not the first, but the one that changed everything

| started following OpenAl since GPT-2, whose text-generation ability was already impressive
enough to signal what was coming.
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Building Al Apps with LLM APIs

Coding requirement: @ High

Frameworks

* LangChain / Llamalndex: Build chatbots,

multi-step agents

Source: unit42.paloaltonetworks.com

(https://unit42.paloaltonetworks.com/langchain-vulnerabilities/)

Quick Ul

e Gradio / Streamlit: Quick web interfaces for
ML models

(2 HugChat App

About

“This app is an LLM-powered chatbot built
usin

@  mrugchat Howmay Thelpyou?

Source: blog.streamlit.io (https://blog.streamlit.io/how-to-build-an-llm-powered-

chatbot-with-streamlit-a1bf0b2701e8)
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Al Automation Workflows

Coding requirement: € Some

* Content pipeline: Al generates blog — social snippets — images — posts
* Lead generation: Monitor LinkedIn — Al qualifies — personalized outreach

® Social listening: Brand mentions — sentiment analysis — auto-response drafts

1/38



DEMO 3

Al Lead Personalizer (n8n)

* Node 1: Form Trigger (Name, Company, Interest)
* Node 2: Claude APl — personalized 3-sentence email

* Node 3: Gmail sends the email automatically
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Built entirely by Claude Code using n8n MCP — prompt in, workflow out.
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SECTION 6 — VIBE CODING & AGENTS

Intro Classical ML Neural Nets Foundation Al Apps Vibe Coding

Vibe Coding

Coding requirement: @ Almost none
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Andrej Karpathy
Former OpenAl / Tesla Al lead
Photo: Wikipedia (CC)

Coined the term “Vibe Coding”

Describe what you want in natural language

— Al writes the code

Semi-autonomous: Al proposes changes,

needs your permission

You need to know what to build, not how to

code it

Images generated with Google Gemini

Claude Code — permission prompt example
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MCP — The "USB Standard" for Al Tooling

* MCP (Model Context Protocol): Open standard by Anthropic — universal adapter for Al tools
* Kaggle MCP: Search datasets, browse competitions, save notebooks

* n8n MCP: Create and trigger automation workflows

Skills — Reusable Prompt + Code Bundles
1/38



* Package specific capabilities so Al agents can reliably repeat complex tasks
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How the AutoML Kaggle Notebook Was Built

* AutoML Kaggle notebook created entirely through Vibe Coding
* Claude Code + Kaggle MCP — without writing a single line manually

* The Al searched for data, wrote the code, tested it, and published it

Caveats:

e Advanced apps still need understanding of how services connect.

e Al code still needs human review for security & correctness.

* Avoid manually patching Al-generated code — Al has no memory of manual

edits; the next prompt will overwrite them. Describe the change to Al precisely

instead.
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Autonomous Al Agents

* Al agents that independently plan, decide,

and act

* You define an objective & boundaries —

agent creates plan, selects tools, executes

* When to use: When the process itself is

unpredictable

* When NOT to use: Predictable steps — use

fixed workflows (n8n) instead

SSOPENCLAW

OpenClaw Logo
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Agent Caveats

* Security: Freely downloadable plugins may contain malicious code

® Cost: Both reading context & generating output cost money

* Memory limits: Quality degrades as context grows longer

* Review burden: You don't know the details of what agents have done
* Tool dependency: Skills/tools still need development & configuration

* Debugging: Multi-step reasoning errors are hard to diagnose
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SECTION 7 — BECOMING AN Al EXPERT

Intro Classical ML Neural Nets Foundation Al Apps Vibe Coding Expert

Think Like a Strategist

You don’t need to be a programmer. You need to be a strategic thinker who knows how to

leverage Al.

Learn Al fundamentals — understand what models can and cannot do
Know your customers — Al is a tool; the business question comes first

Develop tool literacy — be aware of tools that exist, understand what each does and its

limitations

Understand model strengths — Claude for coding, GPT-40 for multimodal, Gemini for large

context
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Communicate Effectively with Al

Images generated with Google Gemini
* Be specific: what you want, audience, format, tone
* Define permissions & constraints for Al agents

e Tell Al what tools it has available
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SECTION 8 — LIMITATIONS

Intro Classical ML Neural Nets

Vibe Coding Expert Limits

Limitations & Honest Assessment

Al Hallucination Example

Hallucination: Al can generate confident but

false information

Al is probabilistic, not deterministic —
predicts what's most likely, not what's

definitely correct

Struggles with novel reasoning, deterministic

math, and physical-world tasks

When you correct Al, hard to know if it

genuinely "agrees" or is just being agreeable

"No-code" tools still require understanding

the underlying logic
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Current State of Al (Early 2026)

* Adoption pressure: Companies adopting Al driven more by fear of being left behind than clear
ROI

* Performance plateau: Improvement has slowed since GPT-5 — incremental gains

* Knowledge limitations: Even the smartest Al models cannot embed and understand all
knowledge of the world. Smaller models are more likely to make ridiculous mistakes — be

realistic.

* Financial reality: All major Al providers are losing money — sustainable models still evolving

Yann LeCun — Turing Award winner, Meta Chief Al Scientist
"Transformers alone may not reach AGl — fundamentally new approaches may be needed.”
Photo: Wikipedia (CC)

1/38



SECTION 9 — RESOURCES & Q&A

Intro Classical ML Neural Nets Foundation Al Apps Vibe Coding Expert Limits Resources

Resources for Learning Al

Learning Using Al in Practice

® Coursera — Andrew Ng's ML & Deep * Direct APIs: OpenAl, Anthropic, Google

Learning courses * Aggregators: OpenRouter, Kie.ai

* deeplearning.ai — Practical short courses e Self-hosting: Llama, Qwen — lower cost, full
* Kaggle.com — Competitions & datasets privacy

* YouTube: freeCodeCamp.org
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The Story Arc

[Regression, Classification (You are here: SAS + regression)] - [Neural Networks - Deep Learning -
Transformers] -» [Foundation Models, e.g. ChatGPT, Claude, Gemini..] » [AI Automation - Vibe Coding

-» Autonomous Agents (The frontier)]

Each step added more flexibility, more power, and more abstraction — letting humans focus on

what to achieve rather than how to compute it.
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Questions & Discussion

Al Resources / Tools Used

L)

(Image generation)
i (Video generation)

8 (Al automation workflow)

€3

Thank you!

Shijun Ju
Al & Marketing: From Classical ML to Autonomous Agents
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