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Reminder about CSE 199 IP



Sit with your team!

Team 1 Afzal Cole Navid Tim
Team 2 Aishwarya Herman Mads Melvin
Team 3 Daphkar Juliana Ibtida Monica
Team 4 Joe Ken Vedant Zach
Team 5 Chaitanya Evan Hitesh Sushanth
Team 6 Hannah Harinee Gabriella Suradhya
Team 7 Alex Connor Gopi Shane Thanh
Team 8 Aditi Connor Jason Mitali
Team 9 Botsalano Niharika Vedang Yunmei
Team 10 Dhiraj Frank Kashyap Michael

Rage students in Green. ML+Soc students in black
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Three problems to consider

Ad display example

Hospital trying to utilize new govt program

Third example: Prediction hate crime
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Data collection mechanism: general thoughts

Concept/distribution drift

Privacy can be a concern
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Data collection mechanism: Data doesn’t exist

Use 3rd party data brokers
Potential 
issues?
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Data collection mechanism: Data doesn’t exist

Run surveys

Potential 
issues?
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Data collection mechanism: Data doesn’t exist

Collect data from smartphone

Potential 
issues?



The smartphone blind-spot

Many of us in CSE assumes that ”everyone” 
has smartphones
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Data collection mechanism: Data doesn’t exist

Online video games

Potential 
issues?
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Which data to 
collect?

Which data to collect?: General thoughts

Expense might determine what gets collected

Time to finish a survey also has implications

Other restrictions, e.g. from an IRB
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https://www.history101.com/april-14-2003-the-human-genome-project-completed/
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Data representation: General thoughts

Categorical data
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ML model classes
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Restrict to two input variables

Predict risk of heart disease
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Does every human get their unique point?

Discuss!
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Focus on binary classification



What is a model?
A ”curve”/function that labels every point either as positive (blue) or negative (yellow)

300150

700

350

The line “defines” 
the model. Almost…
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The colors can be flipped!
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Can go beyond linear models: why not?
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It can get crazier…
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And crazier!
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Model class is independent from earlier steps
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Is one model enough?
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The earlier linear model works!
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What if the labels are flipped?
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The earlier linear model is terrible!
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But the solution here is simple!

Is one linear 
model and its 
“complement” 
enough for all 

dataset?
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We need a class of models

Q1: Will linear models be enough for all datasets?

Q2: How should we define the class of linear models?
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Can a linear model explain any of these?

More complex models



Can a finite list of linear models work?

Need to include ALL infinitely 
many linear models

How would you search 
among the infinitely many 

linear models (say in model 
training)?



Does there always exist non-linear model?

NO: model training will not work
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What properties should a model class have?

Are these 
properties 
enough?



Other desirable properties



Break!



Decision tree models

Heard of 20 Questions?
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We already have seen a decision tree
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Decision trees in one variable
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Asking more questions



root

leaves

Why is this a tree?
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Last model class: Neural networks (NNs)



Away from the hype: non-deep NNs
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NN Idea 1: Transform the underlying space
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NN Idea 2: Apply linear model AFTER transform



Whither the transforms?
One possibility: Linear transforms

https://dododas.github.io/linear-algebra-with-python/posts/16-12-29-2d-transformations.html

Rotation Shear Permutation General Linear
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Apply Linear 
model

Current overall scheme
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Linear transforms* are invertible
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NN Idea 1’: Use a non-linear transform
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NN Idea 1’: Use a non-linear transform

Replace 
neg values 

by 0
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Bunch of values get zeroed out!
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Let’s apply linear model to transformed space
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Did we gain over linear models?
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Reminder # 1
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Reminder # 2
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Did we gain over linear models?
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Why are they 
different?
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What is really happening….
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An exercise to do at home (if you so choose)
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Linear 
Transform

What is so “deep” about this?
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model



Use many non-linear transforms!



Desired properties of NNs


