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%> What is Al?

Al as a Discipline

Al is a computing discipline — like Math is a foundational discipline — focused on creating systems that can perceive,
reason, and learn. It encompasses core principles, methods, and applications for building intelligent machines.

How Others Define Al

John McCarthy (1956)
"The science and engineering of making intelligent machines.”

Father of Al, coined the term at the Dartmouth Conference

Stuart Russell & Peter Norvig

"The study of agents that receive percepts from the environment and
perform actions.”

Authors of "Artificial Inteligence: A Modern Approach” (standard Al texthook)

Marvin Minsky (MIT Al Lab)

"The science of making machines do things that would reguire
intelligence if done by humans."

Pioneer in Al and cognitive science

Andrew Ng (Stanford/Google Brain)
"The science of making machines smart.”

Simplified definition for broad accessibility

IBM

"Al leverages computers and machines to mimic the problem-salving
and decision-making capabilities of the human mind."

ndustry perspective focusing on practical capabilities

Stanford HAI (Human-Centered Al Instituie)

"A field of computer science dedicated to solving cognitive problems
commonly associated with human intelligence, such as learning,
problem solving, and pattern recognition.”

Emphasizes cognitive capabilities and problem-solving




When did Al start?

“*1940's — 1950's
* First electronic computer developed, and Al
IS born

“*1960's — 1970's
* Al research focused on expert systems
* First chatbot, ELIZA, is created in 1966 and
machine learning emerges

%*1980's — 1990's
®* Al research shifts to focus on neural
networks and robotics emerges

*2000's — present
®* Focus on use of deep learning and big data
* Ethical issues raised

What took so
LONG?
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1. Storage and Contributing

. Factors
Processing Power of
Computers

2. Vast Amounts of
DEI:




Al vs. ML vs. Deep Learning

A subset of AI that involves

programming systems to perform a
specific task without having to
code rule-based instructions.
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Unsupervised Learning
Non-labeled training data
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Supervised Learning The machine learns on its
The machine learns from own
the training data that is ) !
labeled

Source: SimpliLearn https.//www.youtube.com/watch?v=o0lFxW7kdtP8




Supervised Learning

Al recelves |labeled data

Tries to make predictions about new data

ML Model Predic}i_ogs

s
F }J A ﬂ':’

Test Data




Unsupervised Learning

%Al recelves unlabeled data

% ldentifies patterns to make predictions about new data

No labels




Reinforcement Learning

Al's actions are rewarded or punished to incentivize
desired behavior
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y What is a Model?

| The Basic Concept

OUTPUT
Prediction

A model is a learned pattern from data that makes predictions or decisions.
| Familiar Examples (You Already Know Models!)

Weather Forecast ¥ GPS MNavigation

veather data — 3 - To e F affic —

£ Spam Filter Aedical Diagnosis
t — Model - L - M

v A Model IS... X A Model is NOT...

A pattern learnaed from data X Magic or "true Al" that thinks
Asimplified representation of reality X Perfect (models make mistakes)
Atool for making predictions x A replacement for human judgment
Only as good as its training data X One-size-fits-all solution

Constantly improving with more data X Usatul without good training data

. Key Insight: Models learn from examples, just like humans do!
The more quality examples, the better the model performs.




il Supervised Learning

v You have labeled data (inputs + correct answers)

Classification

Predicting categories or labels

+ |5 this email spam or not spam?
+ |5 this image a cat or dog?
+ Dioes patient have disease?

= Will customer churn?

Regression
Predicting numerical values

+ What will the house price be?

» How many units will sell?

+ What temperature tomorrow?

+ Student’s test score?

@ Unsupervised Learning

+ You have unlabeled data (no “right answers")

Clustering

Group similar items together
» Customer segmentation

» Document organization

+ Image compression

+ Anomaly detection

Dimensionality Reduction

Simplify complex data

+ Data visualization

+ Feature extraction

+ Noise reduction

+ Speed up algorthms

Association Rules

Find patterns and relationships
+ Market basket analysis

+ Product recommendations

« "Frequently bought together"




@ Machine Learning Models: A Practical Guide

Choose the right approach based on your data and goal

Semi-Supervised Learning M Reinforcement Learning

J You have SOME labeled + LOTS of unlabeled data + Agent learns through trial & error (rewards/penalties)

Hybrid Classification Sequential Decision Making

Use limited labels efficiently Learn optimal strateqy aver tume
+ Game playing (Chess, Go, Atani)
+ Robot navigation & control

-anving Cars

Start by asking: "What kind of data do | have?” and "What am | trying to achieve?”




Unplugged Al Activity

Classification Using a Decision Tree

DID YOU WAKE
UP ON TIME?

//\ N\
/ \

HOW’S THE SHOWER’S
WATER PRESSURE?

7\
i \\
/ \

//, \_.\
¥ <
FINE? BNy —>

v

IS IT SNOWY OR

RAINY OUTSIDE?

£
NAH KINDA —

DO YOU ACTUALLY
FEEL LIKE GOING IN?
‘/\\

¥ N
SU_RE NOPE >

CET AMOVE ON!




Classification
Using a
Decision Tree

#

Did she say,
"I'm fine... it is what it is”

and left the room?

P

Ma

How often did she say
‘You always” or

"you never”?

@
l

)\ £1time

_

=1 time
l v
Did she call ‘
her best friend?

4 ™ >

@)
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Decision Nodes
&
Leaf Nodes

Did she say, Root hode
”I'm fine... it is what it is” <

and left the room?

O A A - -

% N
Q — Splitting — ° Decision
)

l node

. f How often did she say
@ Leaf / “you always” or
¢ node : "you never”?
= R —— _
Mad >1time <1time

l v
Decision Did she call Leaf
node her best friend? node
2 S
o
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What is Information Gain?
What Question will you ask FIRST?

Feature Variables Target Variable

) g ) ©
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Unplugged Al Activity

Classification Using a Decision Tree

You will create your own MODEL using a Decision Tree
Al classifies data based on patterns
 Classification models are not perfect

19



Unplugged Al Activity
The Backstory!

“* The monkeys In the zoo are cute, BUT they BITE!

“* We already know if our monkeys bite — we have
a to determine this.

* We are getting NEW monkeys visiting us.

* We need a way to find out If they BITE!

20



Unplugged Al Activity

There are 2 Datasets

’0

* Training - Train the Model
“+ Think of RULES to distinguish the ones that BITE!

NG

v Some features to look for:
** Shape of mouth

NG

+» Teeth showing

NG

* Eye open
“* Wearing accessories

% Testing - test the model you created

21



Categorizing the Training Data
Biting
1,2,5 9,10, 14, 15, 16, 17, 28, 33, 35, 36
Non-Biting

4,7,12,19, 22,23, 24, 25, 30, 52, 37/, 38,
39, 40



Categorizing the Training Data

Monkey# Spiky Hair |2EyesOpen |1EyeOpen |EyesClosed |TeethShown |HairBow |Band-Aid |Glasses |MouthOpen TongueOut




What is a Model?
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Ice Cream Sales (S)

X

Relationship between Hours of Study and Test Grades
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Unplugged Al Activity
Create a Decision Tree to Categorize the
Monkeys into Biting and Non-Biting

. Does it smile?

\ No!
Example Decision Tree it] .)( shaped eyes?

“‘ ND'

N

Non- biting
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Unplugged Al Activity

< Open your Test Data

“* For Each Image:
» Categorize the Monkeys into Biting and Non-
Biting



Unplugged Al Activity



Unplugged Al Activity

Which Monkeys BITE?

* Who had the MOST successful model?
“+ Were there any possible issues?



Unplugged Al Activity

Reflection!



Decision Nodes
&
Leaf Nodes

Did she say, Root hode
”I'm fine... it is what it is” <

and left the room?

O A A - -

% N
Q — Splitting — ° Decision
)

l node

. f How often did she say
@ Leaf / “you always” or
¢ node : "you never”?
= R —— _
Mad >1time <1time

l v
Decision Did she call Leaf
node her best friend? node
2 S
o
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A Decision Tree Model for
this Situation

Eﬁwh} L The Actual Data Collected By You!

and left the room?

e ™
o Splitting - °

0 et "Always/never
node Row Said "I'm fine" | ,, y Called friend Actual: Mad
) | o freq
'/\\ -5 How often did she say J 1 Yes >1 Yes
@ Leaf “you always” or
node "you never”? 2 Yes >1 No
= >1time X <1time
ad | N 3 Yes <1 Yes Not mad
¥ <
Decision \/A { Did she call Leaf ' 4 Yes <1 No
node her best friend? node ¢ 5 No >1 Yes Not mad
N—7F
Q'{( 3\"]° Not mad 6 No >1 No Not mad
1 1 T e [
<
'/\ ‘/\\ 8 No 1 No Not mad
@ L i Data collected from your last 8 experiences - when you
= node = had to figure out if your girlfriend was mad ... or not!



Did she say, Root node
”I'm fine... it is what it is” <
and left the room?

0 Splitting o Decision
node
| [N
/—\ i, How often did she say
& Leaf “you always” or
¢ node "you never”?
Maj >1 iime X <1 iime
Decision Did she call Leaf /—\
node \/i her best friend? Kaia
V4 N s
° ° Not mad
\_ Leaf _/
— node =
Mad Not mad

How accurate was the model?

Row Said "I'm "Always/n | Called Actual: Model Result
fine" ever" freq | friend Mad Predicts

1 Yes >1 Yes Mad Mad

2 Yes >1 No Mad Mad

3 Yes <1 Yes Not mad Mad X Fg!se
Positive

4 Yes <1 No Mad Mad

5 No >1 Yes Not mad Mad XFg!se
Positive

6 No >1 No Not mad Not mad

7 No <1 Yes Mad Not mad X False
Negative

8 No <1 No Not mad Not mad -

Do you understand these?

True Positive (TP), False Positive (FP), True Negative (TN), False Negative (FN)

33



How do we EVALUATE the model?

Row Slar': n':h:?')', s/ Called | Actual: | Model
e v friend | Mad Predicts
fine freq
1 Yes >1 Yes Mad Mad
2 Yes >1 No Mad Mad
3 Yes <1 Yes Not mad | Mad
4 Yes <1 No Mad Mad
5 No >1 Yes Not mad | Mad
6 No >1 No Not mad | Not mad
7 No <1 Yes Mad Not mad
8 No <1 No Not mad | Not mad

Result

X False
Positive

X False
Positive

X False
Negative

Confusion Matrix

Predicted: Mad

Predicted: Not Mad

1

. 3 :
Actual: Mad (True Positive) (False Negative)
Actual: Not 2 2
Mad (False Positive) (True Negative)

True Positives (TP): 3 (rows 1, 2, 4)
False Positives (FP): 2 (rows 3, 5)
False Negatives (FN): 1 (row 7)
True Negatives (TN): 2 (rows 6, 8)
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How do we EVALUATE the model?

Ro f‘l?r': s‘f;::a;’r Called | Actual: | Model
w e " v friend Mad Predicts
fine freq

1 Yes >1 Yes Mad Mad

2 Yes >1 No Mad Mad

3 |ves |« Yes | Nt Mad
mad

4 Yes <1 No Mad Mad

5 | No >1 Yes | Nt Mad
mad

6 No >1 No Not Not mad
mad

7 No <1 Yes Mad Not mad

8 No <1 No Not Not mad
mad

Result

X False
Positive

X False

Positive

X False
Negative

35



What Question will you ask FIRST?
Information GAIN!

Feature Variables Target Variable

S ) ©
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What is Information Gain?
What Question will you ask FIRST?

&S

Said "I'm fine"? Always/never >1?
\ / \ / \

NO YES \ YES NO

| |

Said "I'm fine"? Said "I'm fine"?

Said "I'm fine"? Said "I'm fine"?
_ \

Always/never >1?

\ ] \ f \ f
\ ! \ ! \ f

NO YES NO
| |

[ [
I Ma Always/never Mac Always/never
Called friend? Not mad e e R
\ >17? >1?

.IlII

YES NO YES NO

| | | | |

Mad Not mad Called Called
friend? friend?

/

YES NO

\ / \
NO YES NO
| | |

Not mad Mad Mad Not mad

\ / \
NO YES NO
| | |

Not mad Mad Not mad Not mad

First Question: Called a friend? First Question: always/never >12?

First Question: Said: "I'm fine"?

37



EVALUATE Tree 2o0r Tree 3

Your Task
1. Pick Tree 2 or Tree 3

2. For each row, trace through the tree and write down the
model's prediction

3.Compare each prediction to the actual outcome

(TP, TN, FP, or FN)

4.Build the Confusion Matrix

5.Calculate Precision, Recall, and Accuracy

38



EVALUATE Tree 2

Called friend?

!

/
YES

Said

/

YES

|
Mad

"I'm fine"?

"'II'. II.IF
NO YES
I l

Always/never Mad

>1?

NO
|

Not mad Mad

Confusion Matrix

Said

"I'm fine"?

\
NO
|
Always/never
>1?
/
YES
l

Not mad Not mad

Row f’l?lf n‘::,";’fXS’ Called | Actual | Model | o _
e friend | : Mad | Predicts
fine freq
Yes >1 Yes Mad

2 Yes >1 No Mad

3 Yes <1 Yes Not

mad

4 Yes <1 No Mad

5 No >1 Yes Not

mad

6 No | >1 No Not

mad

7 No <1 Yes Mad

8 No | <t No Not

mad

Predicted: Mad

Predicted: Not Mad

True Positives (TP):

False Positives (FP):

False Negatives (FN):
True Negatives (TN):

Actual: Mad (True Positive) (False Negative)
Actual:Not |  — |
Mad (False Positive) (True Negative)

39




EVALUATE Tree 3

/ \
- - YES NOD
Row f’l?lf n‘::,";’f},’S’ Called | Actual | Model | o _ | |
e friend | : Mad | Predicts Said "I'm fine"? Said "I'm fine"?
fine freq ) x f x
Yes | >1 Yes Mad YES NO YES NO
2 Yes >1 No Mad ] | [ |
3 Yes <1 Yes Not Mad Not mad [ja}led‘ [ja}led‘
mad friend? friend?
4 Yes <1 No Mad / ” /
YES  NO  YES
5 No >1 Yes Not
mad l l l
Not Not mad Mad Mad Not mad
6 No >1 No mad
Confusion Matrix
7 No <1 Yes Mad Predicted: Mad Predicted: Not Mad
8 No |<1 No Not
mad Actual: Mad | _ T | T
] (True Positive) (False Negative)
» True Positives (TP):
» False Positives (FP): Actual: Not | = —— |
» False Negatives (FN): Mad (False Positive) (True Negative)
» True Negatives (TN):




Workshop Recap
Tracing Our Journey
Through

Al and Machine Learning
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