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Whatis Al?

Can someone give a functional
definition for Artificial Intelligence?
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Alis an Agent that...

Processes input o | Y Provides Output
Either from sensors, > Makes decisions,
input, or training data . predictions, or actions
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Applies models to
analyze data
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Pew Resedrch Center

Public says robots will take over much
of the work done by humans, but most
workers don’t think it will affect their
own type of work

% saying, within the next 30 years, each of the following
will ____ happen
u Definitely not = Probably not = Probably m Definitely

Robots/computers Net
will do ... 82

Much of the ! L

work done by 2I 16
humans

The type of
work | do - 38

Note: Lower panel based on employed adults. Share of respondents

who didn’t offer an answer not shown. Figures may not add to

subtotals due to rounding

Source: Survey of U.S. adults conducted Dec. 11-2
T ooking to the Future, Public Sees an America in

Fronts”

PEW RESEARCH CENTER

Americans view certain professions as being at greater
risk of automation than others

% of U.S. adults who say itis____ likely that the following jobs will be
replaced by robots or computers in their lifefimes

Not Not NET
atall very Somewhat Very likely

|
Fast food worker GI 17% |

Insurance claims processor

Software engineer 12 35 53
Legal clerk 12 38
Construction worker 19 39

Teacher

Own job or profession

ose who arecurrentlyemploved.
Respondents who did notgive a nNgftshown.

Source: Survey conducted May
“Automation in Everyday Life"

PEW RESEARCH CENTER

AN

In 2017 & 2018!

What has
happened
since 2018°?



Pew Research Center- newer!

Fewer than half in U.S. expect artificial intelligence in
health and medicine to improve patient outcomes

% of U.S. adults who say that thinking about the use of artificial intelligence
in health and medicine to do things like diagnose disease and reconunend
treatments ...

They would feel __ if their
health care provider relied Comfortable
on it for their medical care

Uncomfortable

No answer 1

It would lead to __ health

outcomes for patients Botter
27
No answer 2
It would not make
much difference

Health Ca

PEW RESEARCH CENTER

AN

Half of Americans or more aware of common uses of
Al, but fewer can identify Al’s role in all six examples

% of U.S. adults who identify that the following use artificial intelligence in
multiple choice questions

Wearable fitness trackers that analyze
exercise and sleeping patterns

A chatbot that immediately
answers customer questions

8 @

on previous puchases

A security camera that sends an
alert when there is an unrecognized A
person at the door

Product recommendations based *
A music playlist recommendation
NS

The email service categorizing
an email as spam

% of U.S. adults who correctly identify __ as using AT

High: All 6 of the applications above 30
Medium: 3-5 of them 8

Low: 2 or fewer

w
g
w

Note: All questions are multiple choice; for full question wording, see topline
Source: Survey conducted Dec. 12-18, 2022
“Public Awareness of Artificial Intelligence in Everyday Activities

PEW RESEARCH CENTER




Vocab!

Neural Network

Layered network that
processes data

Convolutional Neural
Network (CNN)

A Neural Network for
image processing

Natural Language
Processor (NLP)

The step that encodes
words into vectors

Recurrent Neural
Network (RNN)

A Neural Network for
serial data input

Machine Learning (ML)

trains algorithms to recognize
patterns (stats!)

Training Data

Content libraries used to
develop relationships



Al Overview

Al
- Traditional Al (Symbolic Al)

—— Machine Learning
—— Supervised Learning

—— Unsupervised Learning

—— Reinforcement Learning

Deep Learning

TN



Al

—— GOFAI (Good Old-Fashioned Al or Symbolic Al)
—— Rule-Based Systems

—— Control Algorithms

—— Search Algorithms

—— Knowledge Representation

—— Planning & Reasoning

—— Deep Learning

—— Convolutional Neural Networks (CNNs) — Image Processing
—— Recurrent Neural Networks (RNNs) — Sequence Modeling

—— Transformer Models — Natural Language Processing (e.g., GPT)
—— Generative Models — Data Synthesis (e.g., GANs, VAESs)

—— Deep Reinforcement Learning — AlphaGo, Robotics




Classification

Classification s+ Lokaliaticn

Object Detection

Al

— Machine Learning

—— Supervised Learning

—— Regression (e.g., Stock Prediction)
—— Classification (e.g., Spam Detection, Medical Diagnosis)
—— Natural Language Processing (ChatGPT) What can | help with?
—— Computer Vision (e.g., Facial Recognition, Object Detection) o

—— Unsupervised Learning (just statistics!)

—— Clustering (e.g., Customer Segmentation)

—— Dimensionality Reduction (e.g., Data Compression)

—— Generative Models (e.g., GANs for Image & Data Generation)

—— Reinforcement Learning

—— Model-Free (e.g., Q-Learning, Policy Gradient)

—— Model-Based (e.g., Monte Carlo Tree Search)

—— Deep Reinforcement Learning (e.g., Self-driving cars)
—— Robotics (e.g., Path Planning, Control Systems)






http://www.youtube.com/watch?v=YgFlMnQmASw

History

Statistics was invented in 1662 by John
Graunt working for the London census

Alan Turing laid the foundation for search
algorithms through logical agents in 1948

Machine Learning was invented in 1952 at
IBM by Arthur Samuel using checkers

John McCarthy holds the Dartmouth
Conference to discuss “thinking machines”

MIT chatbot ELIZA in 1966 used for therapy
passes Turing test

OpenAl (non-profit) develops the first Large
Language Model (LLM) GPT-1in 2018

World ot Al

Artificial Intelligence

Reinforcement Augmented
Learning Programming

Speech Algorithm
Recognition Machine Learning Blilding

Emergent " Unsupervised Supervised
Behavior Learning K Means Learning Al-Ethics

K-Nearest - —

Neighbours _—"" o Hypothesis

R0 e~ B Testing
Logistic ~~~ Neural Networks ™\
Regression N Support
S/ Backpropogation \\ Vepcptor
Linear ~ / Perceptron Feed Forward "\ - oo
Regression /
Liquid State = Hopefield
Machines Network Decision
i Trees
it Deep Learning Boltzmann
isi Machine
0'9';”'5'"9 Deep Long Short
aps Reinforcement Term Memory

Learning Network (LSTM) BZﬁZ\F/)e

Transformers LS Network
Auto

Epochs Generative Al eicoders

PCA

|
RNN N-Shot Learning osL GPT

\ NN QLORA  Multimodal Al BigGAN | gert

Agents ZSL  RLHF Foundational
Model *
Generative Large
Adversarial Language
Networks Model (LLM)
(GANS)
Transfer
Learning

aifolks.org



Spring-mass-damper response theory
Mass acceleration

dv dy d?y
plant Fm=ma;2a=E; B = a=—3
x md-y
LA pimtd
E Pearl®) " g de?
controller — /() Damping force
r=0 * _ e *you b

dy . . lb,
- C(s) > Pp‘md(s) > O Q Fy= o c[=]damping coef ficient o
Sum of forces acting on suspension Speing tarce

I,
Fm+Fd+Fk =f(t)

F= ky; k[=]spring constant F

md?y dy Driving bump force
a. =10 f@©[=]bump force by

Controls Engineering allows us
to solve for closed-form
solutions to problems

This is what | do!

.
| F
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Machine Learning (ML):

- Trained model

- Easier but slower

- Models make mistakes

EQ: a car turns the wrong way

Controls Engineering:

- Closed form solution

- Harder but faster

- Controls has uncertainty
Eg: car will turn leftwi '
of 20ft +/- 0.5f




Google Search Trends

® Artificial intelligence  ® deepseek Chatgpt United States, 1/14/22 - 2/14/25

Interest over time @ b O

Feb Ist

g
 ETITY

Average Jan 9, 2022 Feb 5, 2023 Mar 3, 2024




o Epoch Learning rate Actvation Regularization Regularizaton rate Problem type
»
000,000 0.03 < Tanh ~ None -0 -~ Classification  ~

. . DATA FEATURES + — 2 HIDDEN LAVERS OUTPUT
Which dataset do Which properties Testloss 0.495
You want to use? do you want to = o Training loss 0.513
. feed in? & &
4 neurons 2neurons
X1 e

] (N Lt
B8 o L
(N
O

Ratio of training to

test data: 50%

The ouputs are

from ns neuron.
Hoverto see it
larger.

playground.tensorflow.org e

data, neuron and
weight values.




NN Training Speedrun:

Model - the output of the final node in a neural network
Feature - a simple function applied to the input data
Neuron - a weighted combination of previous nodes
Layer - a step of neurons to tune

Training - automatically tuning the parameters neurons
based on model test loss

Training loss - % error model makes on training data
Test loss - % error model makes on unseen data

Analyze
Results




Tips:

Simpler models will converge faster

Larger models can approximate more complex systems

You should enable input features that resemble the systems
Larger number of layers will allow for more complicated models
More features will allow more tools for your model to incorporate
Common testing ratio of 20-30% (testing is an entire discipline)



Overview

DATA FEATURES 4+ — 2 HIDDEN LAYERS OUTPUT
Which dataset do Which properties r 3 Test loss 0.162
you want to use? do you want to h @ Y Training loss 0.027
feed in?
3 neurons 2 neurons
X1 =< St = __:‘:T—_‘:ﬁ--------
“- R ~-~-- ’,f: - u " =
,f"\x: "
X2 —_— L —— -’

/' ———"—__-

Ratio of training to o ,f’( .
, P > o
test data: 30% iz . > = P == e The outputs are
—— 73 === mixed with varying
weights, shown by
Noise: 25 o the t{vickness of
X22 This is the output the lines.
® from one neuron.
Hover to see it
iz@: larger.
Batch size: 20 X1X2 = g
Y —
REGENERATE sin(X1)
Colors shows
5 data, neuron and (R
sin(X2) B 0 1

weight values.



CHALLENGE]

e GOAL:
o Test Loss <0.200

e Requirements:
o Exclusive or dataset
o Noise: 25

OUTPUT

Test loss 0.094
Training loss 0.086

—

DATA

Which dataset do
you want to use?

©

Ratio of training to
test data: 50%
— e

Noise: 50

Batch size: 16
—®

REGENERATE



DATA

CHALLENGE 2 hih dtaet o

you want to use?

e GOAL:
o Test Loss <0.250 @
e Requirements:

o Spiral dataset

o Noise: 50 Ratio of training to
| test data: 50%

—0

Noise: 50

Batch size: 16

OUTPUT _— — e

@ Test loss 0.094

Training loss 0.086 REGENERATE




CHALLENGE 3

e GOAL:

o Test Loss <0.150
e Requirements:

o Circle dataset

o Noise: 25

o <5 neuron

OUTPUT

Test loss 0.094
Training loss 0.086

—

DATA

Which dataset do
you want to use?

©

Ratio of training to
test data: 50%
— e

Noise: 50

Batch size: 16
—®

REGENERATE



Tyingitbackin

e Models are never 100% accurate
e Small errors in a model can mean major changes
e Nearly impossible to back-validate (understand)



What about

y
A 4
R Tesla?




Self-driving cars

. ral ]
hicle Safety Research Pro&

MECHANICAL ENGINEERING

TEXAS A&M UNIVERSITY



https://docs.google.com/file/d/13EUNSxDYpER-NQC2E9o_8j5UAVYD7wze/preview
https://docs.google.com/file/d/1CLYP42MOMb5qNOdBAl75g4CpT0NJvgNn/preview

Journalistic media

B8 Reuters

Tesla recalls 1.85 million US vehicles over
unlatched hood issue

Jul 30, 2024 - By David Shepardson

AZNBC NEWS

Tesla recalls more than 375,000 vehicles for
power steering issue

1hour ago * By Matt Lavietes

MI MotorTrend

2023 Tesla Model Y Yearlong Review: How Does
Full Self-Driving Work?

Jan 22 « By Alex Leanse
BUSINESS INSIDER
| drive a Cybertruck, and I'm sick of people

flipping me off. | wish they understood how
helpful this car is for me.

Jan 26 « By Angela Kenzslowe

yahoo/finance

Elon Musk insists Tesla isn’t a car company as
sales falter

Apr 24, 2024 - By Hamza Shaban

yahoo/finance

Tesla stock rises after company pledges return
to growth after Q4 results disappoint

Jan 30 + By Pras Subramanian

Tesla sales dropped 1.1% in 2024, its first annual
decline in a dozen years

Jan 2 « By Tom Krisher & Bernard Condon

Tesla sales fall for second straight quarter
despite price cuts, but decline not as bad as
expected

Jul 2, 2024 - By Tom Krisher



https://docs.google.com/file/d/13EUNSxDYpER-NQC2E9o_8j5UAVYD7wze/preview
https://docs.google.com/file/d/1CLYP42MOMb5qNOdBAl75g4CpT0NJvgNn/preview

Social Media (Instagram)

Comments ® have you ever seen a
boosted.url 1w - teSla dOing this ?

Yeah a Tesla did something like this outside
that hotel

Reply I Q 556

View 26 more replies



https://docs.google.com/file/d/1CLYP42MOMb5qNOdBAl75g4CpT0NJvgNn/preview
https://docs.google.com/file/d/13EUNSxDYpER-NQC2E9o_8j5UAVYD7wze/preview

Interactive Digital Media

e r/RealTesla - 12d ago

T is Collapsing.

.3K comments

818 comments

@ r/Wellthatsucks - 2y ago

Dude left his Tesla in a garage for a month...

.2K comments

r/europe - 14d ago

Tesla Sales Plunge through Europe

4.8K comments

t/RealTesla - 12 days ago
Zestyclose-Habit-970

Tesla is Collapsing.

& r/pics - 20 days ago .
=gP ThePetiteBaker
My bubbie would be proud that | stood for
our values (sold Tesla)

For the first time in over a decade, Tesla’s sales declined year-over-year.

The company delivered 1.79 million vehicles in 2024, falling short of 2023's 1.81 million—a 1.1% drop. On the surface,
this might seem small, but in an industry where growth is everything, this is a disaster. Legacy automakers like BYD,
Hyundai, and others are beginning to eat Tesla’s lunch.

Germany: Tesla sales crashed by a staggering 60% in January 2025, with just 1,277 registrations in the EU’s largest auto
market. This isnt a fluke—it's a market-wide rejection.

France: Another 63% sales collapse in the same period.

California: Tesla's home turf, where it once reigned supreme, saw a 11.6% drop in registrations while competitors
gained market share.

The cracks in Tesla's foundation are no longer just visible—they're gaping holes. Tesla’s brand value dropped by $15
billion in 2024, a massive loss that signals a shift in public perception. The endless delays, price cuts, quality control
issues, and Musk's erratic behavior have eroded consumer trust.

Let's not forget the PR nightmare of endless recalls, self-driving crashes, and Musk’s alienation of core demographics.
This isn’t just a temporary dip—this is a full-blown identity crisis.

) r/teslainvestorsclub « 1 mo. ago
¥ hairy_quadruped ' % Top 1% Poster

For the good of Tesla, the company, Musk the CEO has to go.

Musk is the CEO and public face of Tesla. Back in it early days (pre-2018) he was awkward but enthusiastic, progressive
and apolitical. You would buy a Tesla-made car because it was different, fun, fast, smart and relatively green. The
company as led by Musk kick-started the electric car as a viable option and revolutionised the car industry.

Now, Musk has gone down a very murky rabbit hole. His public face is less about his companies, and more about his
politics. He has huge influence, and not in a way the most of the world wants.

A European study has shown that 30% of Tesla owners in the Netherlands are considering selling their car or have
already done so. Tesla sales in Q4 2024 are down 40% compared to the previous year. Global sales are down 1.1%, the
first ever drop in sales since 2011.

Anecdotally, in Australia, everyone | have talked to has said they would not consider buying a Tesla now. Tesla sales in
Australia for 2024 are down 1.5% for the model 3 and 26% for the model Y.

There are many reasons why this decline could be occurring. Interest rates are still up. The Model Y refresh is pending.
But | think a huge part is the disenchantment of buyers because of Musk's public face.

I think Musk should go. Musk is damaging Tesla. He should not be CEO. | think as shareholders we should protect our
interests and vote for him to be removed as CEO.

& 66K b O 5.9 2 12 2> Share

O 965 W £ Share



Journadalistic media- selfdriving

J4zZNBC NEWS

Tesla Autopilot linked to hundreds of collisions,
has ‘critical safety gap, Federal regulator says

Apr 26, 2024 - By Lora Kolodny & Rob Wile
BUSINESS INSIDER

A safety group graded 14 driver-assistance
systems. Tesla's self-driving option was the
worst.

Mar 12, 2024 - By Camilo Fonseca

Forbes
Car Automation Programs—Including Tesla’s—
Get Poor Ratings From Safety Group

Mar 12, 2024 « By James Padraig Farrell
7]

Questions about the safety of Tesla’s ‘Full Self-
Driving’ system are growing

Aug 28 « By Tom Krisher

e o

| T T -
oo ITREESRE ThRaaat
al ¥

Feds investigating safety of Tesla’s ‘Full Self-
Driving’ feature

Oct 18 « By Chris Isidore

R Rolling Stone

| Took a Ride in a ‘Self-Driving’ Tesla and Never
Once Felt Safe

Aug 19, 2024 - By Miles Klee

WhR D]

Tesla Autopilot Was Uniquely Risky—and May
Still Be

Apr 26, 2024 - By Aarian Marshall

San Antonio Express-News

Tesla is safest in world, says driver whose
Cybertruck self-drove into pole

Yesterday « By Annasofia Scheve



Stock price

Tesla Inc
NASDAQ: TSLA

( Overview ) Compare

Market Summary > Tesla Inc

281.95 uso

+237.42 (533.17%) 4 past 5 years

Mkt cap
P/E ratio
Div yield

Financials

52-wk high
52-wk low




Circa IBM, 1979
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https://slidesgo.com/
https://www.flaticon.com/
https://www.freepik.com/
https://stories.freepik.com/rafiki/

e StatQuest
e MIT OpenCourseware Intro to ML %
e Tensorflow (TF) python library

@

) )
L


https://www.youtube.com/channel/UCtYLUTtgS3k1Fg4y5tAhLbw
https://ocw.mit.edu/courses/6-036-introduction-to-machine-learning-fall-2020/

Questions
(talk to your neighbors!, individual submission)

Technical questions:

1) Will test loss ever equal 0? Why?

2) How does Deep Learning improve?

3) Can we always understand the models we create?

Journalism questions:

4) Before this presentation, do you think Al was accurately
described in mass media?

5) How does the language used in headlines and news stories
shape the public’'s expectations of Tesla’'s technology?

6) Would you ride in a self-driving car? Why or why not?



