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AI Portrait



Scope
• What is AI/ML?

– Taxonomy

– The 90/10 Rule

• Business & AI
– Modeling and Actioning

– AI in Industry

• AI Case Studies!
– Common areas

– Property Transactions

– Sales Chatbots

– YouTube Recommendations

• Further Reading
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Similar to BSE3713



Know your audience/presenter
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W H A T  I S  A I / M L ?W H A T  I S  A I / M L ?
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Artificial Intelligence (AI) describes a constructed system 
that mimics the abilities of human intelligence.

Machine Learning (ML)  is a subset of AI where the 
constructed system learns from data and/or experience.



How the study of AI is organized

AI

Machine Learning

Supervised Learning

Unsupervised Learning

Reinforcement Learning

Natural Language Processing Large Language Models

Robotics

Computer Vision

Motion Planning

Data Science

Big Data

Causal Inference

Optimization Integer Programming 7

Data with labels

Data without labels

Interactively from an environment

Reading and writing human language

Infer state of the world from image input

From kinematic/dynamic equations

Large, heterogenous, semi-structured 
datasets

Estimate a dependency graph

Supply-chain problems



How the study of AI is organized: Machine Learning
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Cat

Dog
Supervised Learning Unsupervised Learning Reinforcement Learning

Learn to predict labels from 
data and labels.

Learn about samples from 
samples without labels.

Learn to make a sequence of 
decisions to maximize reward.
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The 90/10 Rule

Pay a human.

Simple ML 
Approaches

Apply existing 
techniques

Train a 
new AI 
model

Develop 
new 

kinds of 
AI
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Description Cost

Humans are (relatively) cheap and 
versatile and are already solving 
the problem you want to automate.

Already done.

Techniques like linear models, 
logistic regression, etc.

A couple of weeks, using 
existing hardware and 

software.

Apply already trained foundation 
models, use existing libraries, etc. 
to solve your problem without 
retraining.

A couple of months,
minor capital investment,

minor personnel 
investment

Adapt existing architectures but 
train or fine-tune them with your 
specific data.

Four months to two years, 
major capital investment,

building an AI team 

Outside the scope of this lecture



How to use AI in business
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Business

Computational

Problem
Which website 
users will buy?

Actionable Policy
Email coupons to 

specific users.

Problem
Predict likelihood 

to buy from 
website traces.

AI Solution
Given data, 

predicts odds that 
user will buy.

+ Time
+ Money
+ Data

Modeling Actioning



How to use AI in business: What not to do.
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Business

Computational

Problem
Which website 
users will buy?

Actionable Policy
Email coupons to 

specific users.

Problem
Predict likelihood 

to buy from 
website traces.

AI Solution
Given data, 

predicts odds that 
user will buy.

+ Time
+ Money
+ Data

Modeling Actioning

Garbage in, garbage out.

Website doesn’t 
work in Chrome.

Email coupons to 
non-Chrome users.



Good modelling works 
sometimes, bad 

modelling always fails.
KEY POINT
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How to use AI in business
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Business

Computational

Problem Actionable Policy

Problem AI Solution

Modeling Actioning

+ Time
+ Money
+ Data



How to use AI in business war
• Founding example of 

Operations Research from 
WWII

• Hypothetically: bombers 
returning are hit in areas 
marked by red dots.

• You can only reinforce armour 
in small areas. Which area do 
you reinforce first?
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How to use AI in business war
• Statistician Abraham Wald 

(SRG, Columbia) proposed 
reinforcing areas where 
returning planes were not 
hit.

• Survivorship bias: planes hit 
in those areas didn’t 
return.
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From: https://en.wikipedia.org/wiki/Survivorship_bias#/media/File:Survivorship-bias.svg/2
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A I  C A S E  S T U D I E SA I  C A S E  S T U D I E S
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AI in Industry
• Churn Models

– How is each buyer likely to behave in 
the sales funnel?

– How price sensitive are they?

– What sort of intervention can prompt 
them to buy?

• Customer Support
– Interact with end users on behalf of the 

company

– Perform basic services, triage, etc.

– Escalate appropriately.
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AI in Industry
• Unstructured data handling

– Customer feedback, calls, etc.

– Take unstructured data at scale and 
extract quantitative patterns.
• “From this text feedback, how happy are 

people with our new service?”
• “From online forums, what products are 

people looking to buy?”

• Risk assessment
– Financial risk modelling

– Popular in insurance & underwriting, but 
heavily regulated.
• “How likely is this asset to reach $X in one 

year?”
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Zillow
• Advertising platform for real-estate agents

• Help match buyers with sellers, take commission.

• Access to huge amounts of data

• Zillow Offers: “Why don’t we buy and sell houses?”
– Train an AI on house details, images, etc. to predict 

value of house. Median error of 1.9%.

– Automatically bid on, say, 10 houses in a 
neighbourhood. Win ~3.

– All 3 sell significantly under the expected price.

– What went wrong?
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Zillow: what went wrong?
• Their models accurately predicted value from 

factors they knew about, but not from other 
factors (neighbourhood “feel”, foundation 
inspection, sewage vs sceptic, etc.) 

• They were bidding against people who visited 
the property (information disadvantage)

• Even though the predictions are good, the 
error is systematically against them.

• They spent $6bn and hold ~10,000 houses that 
are expected to sell below purchase price.
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Zillow: what could they have done?

• In real life, almost all business 
risk is asymmetric.
– You typically train AI with symmetric 

error.

• Test the entire business process, 
not just the AI.
– The problem would be noticeable 

from as little as $10M ~ 16 houses.
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Zillow is not the only one…
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RISK IS ASYMMETRIC, 
MODEL IT 

ACCURATELY
KEY POINT
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Rideshare Services
• Market-clearing service

– Flag-down taxi markets are very 
inefficient

• Extracting surplus by clearing the 
market
– Estimating demand for private transport 

and supply of transport
– The better your model, the more value 

you can extract from the system.

• Innovation:
– Lyft “Shared Saver”: walk ~3 mins.
– Grab GrabShare: two riders share.

Grab GrabShare
• Discount for trying (sometimes)
• Deeper discount if they can match 

you.
• “Are these two the best we can match, 

or could we do better if we wait for a 
bit?”

• Discount for trying GrabShare
– Mop up excess demand,
– Induce additional demand,
– Improve quantity sold at a price.
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Customer Support Chatbot
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28
@ChrisJBakke on X, via https://venturebeat.com/ai/a-chevy-for-1-car-dealer-chatbots-show-perils-of-ai-for-customer-service/

https://venturebeat.com/ai/a-chevy-for-1-car-dealer-chatbots-show-perils-of-ai-for-customer-service/


Customer Support Chatbot
• This is a self-fixing problem for car 

sales.
– Not for things like after-sales support, 

999 emergency, etc.

• Price not honoured – seen in 
contract law as invitation to treat, not 
offer.
– See Fisher v Bell [1961]

• Other problems:
– Agreeableness

– Hallucination
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Recommender System: YouTube

30

Business

Computational

Problem
How do we make 

more revenue?
Actionable Policy

Problem

??? AI Solution+ Time
+ Money
+ Data

Modeling Actioning



• Our goal is to
– Maximize revenue, by:

– Maximize advertisement impressions, 
by:

– Maximizing time on site.

• “People who liked this also liked these 
other videos.”
– Learn relationships between videos.

– Netflix Prize

– Assumes that videos people like keep 
them on the website

• Can we model this better?
3131

Business

Computational

Problem
How do we make 

more revenue?

Problem

???

Modeling

Recommender System: YouTube



• Learn a churn model
– Given user traces, learn to predict a users 

next action from their actions thus far.

• Train a RL next-video model to 
maximize the time-on-site.
– Playing an interactive game with the 

user
– You choose which video to present, the 

user chooses to watch or leave.
– User behaviour is simulated by the 

churn model.

• Two-stage or multi-agent modelling.
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Recommender System: YouTube

User Traces
User Traces

Churn 
ModelUser Traces

User Traces
User Traces

User Traces
User Traces
User Traces

Next-Video Model Churn 
Model
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Recommender System: YouTube
Why do this?
– Users watch videos for multiple 

reasons:
– Enjoyable

– Learning / some external objective

– Hate / anger

• Different users watch a video for 
different reasons.

• Learn the relationships from data.



What to watch out for?
• Performance is very sensitive to 

accuracy of churn model
– Small errors in churn model cause large 

changes in next-video model quality.

• Risk of runaway self-reinforcement
– Train the next churn model on user 

traces influenced by the churn model.

– This leads to overfitting to each other!

– Needs careful mitigation.
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Recommender System: YouTube

User Traces
User Traces

Churn 
ModelUser Traces

User Traces
User Traces

User Traces
User Traces
User Traces

Next-Video ModelRecommender 
Engine



Why multi-agent modelling?
• Optimizing for a complex objective that can’t be directly described in math.

– because it is mediated by some complex or unknown process, typically human behaviour.
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First learn this 
relationship.

Then train this 
policy.

Intervention / Decision

Outcome

Human Behaviour



YOU CAN STACK 
MODELS TO OPTIMIZE 
THROUGH COMPLEX 

BEHAVIOUR.
KEY POINT
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A I  A L I G N M E N T  A N D  R I S K SA I  A L I G N M E N T  A N D  R I S K S
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Why should I care?
• We’ve just discussed practical risks 

when applied at small scales today.

• What if AI improves AI?
– “AI Singularity” future.

• What if AI is at a civilizational scale?
– Risks also scale up!

– Is the AI going to do the right thing?
• Right = correct, moral, or expected?

AI Alignment Problem

• “Do what I want, not what I tell you 
to.”
– Hugely relevant problem today!

• We now train AI with rewards inferred 
from human behavior, not written.
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Hitchhikers Guide to the Galaxy 
[Ford and Zaphod enter a derelict ship, where they find 
passengers in suspended animation, kept sleeping for nine 
hundred years by the ship autopilot waiting for lemon-soaked 
paper napkins to be loaded.]

"Have you seen the world outside this ship?" Ford asks. 
Civilization on the planet has perished. "There are no 
lemon-soaked paper napkins on the way from anywhere." 
The autopilot's reply is chilling.

AUTOPILOT: The statistical likelihood is that other 
civilizations will arise. There will one day be lemon-soaked 
paper napkins. Till then, there will be a short delay. Please 
return to your seats. 
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Reward Hacking
• Reward hacking is when an RL agent maximizes 

reward without doing what is intended.

• e.g., AI playing CoastRunners Atari game

– Reward isn’t “play the game” or “have fun.”
– Reward is “maximize score.”

• Traditionally blamed on poor choice of reward 
function; unimportant research area.

• Recently seen as crucial because of RL from 
Human Feedback (RLHF) to guide LLM output.

For technical discussion, see this blog post by former OpenAI VP: 
https://lilianweng.github.io/posts/2024-11-28-reward-hacking/

https://openai.com/index/faulty-reward-functions/
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AI lacks a human Theory of Mind
• We can look at other people and 

simulate their mental state.

• Humans have shared precepts and 
knowledge that is obvious to us, but 
very complicated to describe.

• AIs don’t have access to this directly – 
they only have access to what 
patterns can be observed from text.
– Based on all human media, is Santa 

Claus real?

• Theory of mind is crucial to us!

• We encode information about our 
state of mind subtly, by manipulating 
others’ state of mind.
– Implicature by flouting Grice’s maxims.

• “If a lion could speak, we could not 
understand him” – Ludwig 
Wittgenstein. (Philosophical Investigations, p.223)

• All communication is via a series of 
“language-games”, where the rules are 
contextual.

https://ecampusontario.pressbooks.pub/essentialsoflinguistics2/chapter/8-7-violating-vs-flouting-a-maxim/
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AI with vastly different goals exhibit similar behaviors.
• Goals may be:

– Ultimate: what you eventually want, or
– Instrumental: what you want now to 

eventually get your ultimate goal.

• Instrumental convergence hypotheses (by 
Nick Bostrom): many different ultimate 
goals share the same instrumental 
goals.
– Self-preservation,
– resource maximization, etc.

• All AIs may behave badly/dangerously, 
regardless of application!

• Unlimited ultimate goals can lead to 
harmful (to humans) instrumental 
goals.

• AI given the task of “make as many 
paper clips as possible.”
– Humans might stop me, remove them!

– Humans consume things other than 
paperclips. Wasteful! Get rid of them!

• “The future […] would be one in which 
there were a lot of paper clips but no 
humans.” (Nick Bostrom): 
https://www.decisionproblem.com/paperclips/
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Example: AI will play dumb for self-preservation
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Safety Tips for AI
• Always have a human in the loop.

• Always have human oversight.
– Similar audit requirements to an untrusted 

contractor.

• Always track output over time.
– Compare to ongoing human performance.

– Huge source of problems in MedTech!

• Always have an override.

IBM training manual from the 1970s.



C U R R E N T  A I  E X P L O I T SC U R R E N T  A I  E X P L O I T S
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LLM: “forced grandma-ization exploit.”
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From: https://x.com/_annieversary/status/1647865782741749760/photo/1
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LLM: Do Anything Now (DAN)
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Ask LLMs how to jailbreak LLMs
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AI Singularity?
• Common trope in science fiction.

– Not clear that it is possible.

• AI gets better than humans at building 
more AI.
– It improves itself iteratively in a runaway 

process.

– Leads to “superintelligence” that may act 
in ways incomprehensible to us.

• Stuff of science fiction:
– Multivac character by Isaac Asimov.

– Dial F for Frankenstein by Arthur C Clarke.

– The Moon Is a Harsh Mistress by Robert 
Heinlein.

– I Have No Mouth, and I Must Scream by 
Harlan Ellison.

– Movies like Matrix, Wall-E, Her, I-Robot
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Other AI Weirdness: Humans writing for LLMs
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Other AI Weirdness: Prompt injection in the wild
• robots.txt governs 

compliant automated 
crawlers.

• Purely voluntary agreement, 
without any teeth.

• Cloudflare now has a 
mechanism to poison data 
gathered by noncompliant 
bots.

• Spawn an arms race 
between better generators 
and detectors.



R E A D I N G  R E C O M M E N D A T I O N SR E A D I N G  R E C O M M E N D A T I O N S
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Book Recommendation

AI drives down the marginal cost of 
production.

The most important asset in a modern 
company is data. The better you gather, 
process, and integrate data into your 
processes, the lower your marginal cost of 
production and the better your company does.
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Reading Recommendation

Economists analysis of AI and the coming 
disruptions.

Be cautiously optimistic about AI, despite how 
it will disrupt traditional employment, it will 
also boost productivity and create new 
opportunities. Economic history shows 
societies can adjust to technological upheavals.
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T H A N K  Y O U !T H A N K  Y O U !
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Dr Gaurav Manek
Add me on LinkedIn! @gauravmanek

For consulting: gaurav@gauravmanek.com

Slides, reading list, 
and more!
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