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Please have a face mask on

Masking requirement

Your face mask must cover
your nose and mouth

at all imes.

UR_requires all students, employees and visitors - regardless of their vaccination status - to wear face coverings
while inside campus buildings.




Who does my machine
learning model servee

How do | know?

What can |l do
about it?




Read the syllabus carefully!
et ol bl i

CSE 440/441/540 (Machine
Learning and Society) Syllabus

Spring 2022
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One (potential) project deadline TODAY 5pm!
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Make sure you are on piazza
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Impossible Project event
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Join us for an evening of presentations and P Higtor Y
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Few things | forgot to mention

If something does not make sense, it’s almost surely my fault!

-

Feedback is greatly appreciated!



Questions/Comments?




Let’s move to Google translate




Translation job# 1

She is a doctor
He is a nurse



Hit translate once...

Google Transiate
2 Tet B Cocumerts
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She is a doctor
He Is a nurse




Hit translate one more time!
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Notice anything?



Translation job# 2

She is a mathematician
He is a dancer



Hit translate once...



: : Notice anything?
Hit translate one more time! Y &

He is a mathematician
She is a dancer



Questions to ponder

Do you think the above result are biased?
If not, why not?
If so,

¢ What do you think could be the reason for this bias?
¢ Do you think Google Translate is responsible?
¢ Should Google Translate do something to fix the bias?



Questions/Comments?




Why does this matter?




Questions/Comments?




Ryan Saavedra & b4

SO Who |S rlght? «@» @RealSaavedra

Socialist Rep. Alexandria Ocasio-Cortez (D-NY) claims that
algorithms, which are driven by math, are racist

@ #MLKNow 2019 by Blackout for Human ... O ~»
Watch later Share

Depends on what

you mean by
“algorithm~

MORE VIDEOS
-_ h O #MLKNow
» - —_—
v, .

P o) 39:21/41625 £ VYoulube' 2

Q) 9,204 people are talking about this >

“Algorithms can be biased” .
"Algorithms are based on math

and hence cannot be biased"



Main Steps in Traditional Algorithm Design

Problem definition

Algorithm design

Problem Statement Real world problem

Problem Definition Precise mathematical def

Algorithm

“Implementation” Data Structures

Analysis Correctness/Run time



Two main points about traditional algorithms

Though really you
Problem is defined BEFORE algorithm is designed SR EHERYClER =
as well since the
problem statement
itself could be

JJEH W

Can prove algorithm is correct for ALL "uts
( ‘ ‘

One could consider such algorithms not

biased




Today

@ #MLKNow 2019 by Blackout for Human ... O ~»
‘ Watch later Share

MORE VIDEOS

©

P o) 39:21/41625 £ VYoulube' 2

“Algorithms can be biased”

Correct for
modern

algorithms




Cat vs. Dogs




Warren and Billy

- -




How do you “define” a dog vs cat image?

s




Google Images has “solved” this problem

Google

Images

Search by image X
Search Google with an image instead of text. Try dragging an image here.

Paste image URL 1) Upload an image

Search by image



How do you “define” a dog vs cat image?

x

http://www-student.cse.buffalo.edu/~atri/algo-and-society/support/notes/intro/images/billy.JPG
http://www-student.cse.buffalo.edu/~atri/algo-and-society/support/notes/intro/images/warren.JPG



Better way to get to the URL
CSE 440/441/540 Spring 2022

[« W NS PN RN
The cats vs. dog is a "solved” problem
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My result for Warren (Spring 20
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My result for Warren (Spring 22)

Martingaie -

A marrQae 4 A Tpge of Nwg ol Pl riveies e
ol Ower e sranal ot Tha Ohciung ot of o
g ol Mantingale S (ol Y6 S Wown ae
Frotound stowt v Sumane Chobe cofatt
Wapea



My result for Billy
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So cats vs dogs problem solved?

Here are the detailed instructions. Go to Google Images (4 and then perform a reverse image search for Billy and Warren . In particular, click on the "camera" icon ( m ).

Choose the Paste Image URL option using
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My result for modified Warren (Spring 20)
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My result for modified Warren (Spring 22
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My result for modified Billy (Spring 20
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My result for modified Billy
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How does Google Images work?
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When a new image comes in
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When an algorithm isn’t...

) Suresh Venkat | Follow |
W  Oct2,2015 5 min read , n m

The popular press is full of articles about “algorithms” and “algorithmic
fairness” and “algorithms that discriminate, (or don’t)”. As a computer
scientist (and one who studies algorithms to boot), I find all this attention
to my field rather gratifying, and not a bit terrifying.

What's even more pleasing is that the popular explanation of an algorithm
follows along the lines of the definition we've been using since, well, forever

An algorithm is a set of steps (the instructions) each of which is simple and well
defined, and that stops after a finite number of these steps.

If we wanted a less intimidating definition of an algorithm, we turn to the
kitchen:

gSs



AOC is right!

@ #MLKNow 2019 by Blackout for Human ... O ~»
‘ Watch later Share

MORE VIDEOS

©

P o) 39:21/41625 £ VYoulube' 2

“Algorithms can be biased”

Correct for
modern

algorithms




Modern Algorithm = Machine Learning (ML

Capture Process

» DRI2 ACQusSIDoe Oara Mining

Start with a . !__‘.n.. 1‘ ey

] D es
o RN HeCept

Question « Data Extract

Maintain

« Data Warehousis
« Data ransing

- Cata Staging

An.\ly'.'('

TRory . -le.l'!“l‘!""




The Machine Learning Pipeline
And/or [T ]w=]

some data -

=

jem] | | |
Start with

a question

Train the model
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Evaluate the model
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Slide by Kenny Joseph



Back to cats vs. dogs

Start with a Evaluate

Question Collect data Train model model
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What is missing from this picture?

Start with a Evaluate

' |
Question | Collect data | Train model | model | Deploy!

Society




A real view of the ML Pipeline
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Real world machine
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lot of gotchas and
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Slide by Kenny Joseph



Start with a AVZIEE

Question Collect data Train model model

natural language processing blog

Real world Data
goal representation
my biased thoughts on the fieids of
24 August 2016 M&‘ﬁmmm"
reladed topics (machine leaming,

math, furdiing, 9%¢.)
Debugging machine learning
I've been thinking, mostly in the context of teaching, about how 10 specifically teach debugging Target
of machine leaming. Personally | find it very helpful 1o break things down in terms of the usual About Me
ecror terms: Bayes error (how much eeror is there in the best possible classifier), appeoximation P — O hal
error (how much do you pay for restricting 10 some hypothesis class), esSimation error (how ‘
much do you pay because you only have finlte samples), optimization error (how much do you View my compiete
pay because you dkin find a giobal optimum % your optimzation problem). 1've generally found oy
that trying to isolate emrors 1o one of these pieces, and then debugging that peace in parcular
(0g.. pick a batter optimizer versus pick a bettar hypothesis class) has been useful

class/model

For instance, my general debugging strategy involves steps like the following: Labels Traini ng data

1. First, ensure that your optimizer isn' the probleen. You can do this by adding "cheating® ) set
foatures - a feature that correlates perfactly with the label. Make sure you can ’*'«-\' 2)
I the training data ¥ net this is penhahiv aithar an ontimizer amblam or 29598 (1)




What is missing?

Real world
goal

Real world
mechanism

Learning
problem

Society

Evaluate error

Data
collection
mechanism

Predict on test
data

Which data to
collect?

Model
training

Data
representation

Target
class/model

Training data
set




Not the only ML+society pipeline in town

INSIDE Al

Black-Boxed Politics:

Opacity is a Choice in Al Systems
£ Katarzyna Szymielewicz | Follow |
" Jan 17 - 23 min read ' n R

Written by: Agata Foryciarz, Daniel Leufer, Katarzyna Szymielewicz

llustrations by: Olek Modzelewski

Artificial intelligence captures our imagination like almost no other
technology: from fears about killer robots to dreams of a fully-automated,
frictionless future. As numerous authors have documented, the idea of

creating artificial, intelligent machines has entranced and scandalized
people for millennia. Indeed, part of what makes the history of ‘artificial
intelligence’ so fascinating is the mix of genuine scientific achievement with

it wmalbina and Atntriaht Aasanttann



Not the only ML+society pipeline in town

DECISION-MAKING PROCESS

Evaluation

Setting Eliciting Choosing

the main values and the most

objective preferences important
outcone

Testing and Choosing Selecting
Calibrating a prediction a dataset
the system method

(a model)




A walkthrough

DECISION-MAKING PROCESS

Feedback

Evaluation

Setting Eliciting Choosing

the main values and the most

objective preferences important
Ut Cone

Testing and Choosing Selecting
Calibrating a prediction a dataset
the system method

(a model)




Pass-phrase for today: Katarzyna Szymielewicz

Katarzyna Szymielewicz
President

Panoptyken Foundation

W taeet £ shae © snwe % e 8 e

Espert in humon nghts ond technclogy, lawyer and activist. Co-founder and president of Panoptyton Foundation - Polish
NGO deferding human rights in surveilance society. Since 200 vice-presdent of Eurcpean Digited Rights. Groduate of the
University of Warsow (Low) and the School of Orental and Afncon Studies (Development Studies). Stipendist and member
of Ashoto - international retwork of socol ertrepreneurs Her work eaposes the inviaible: doto eaplatation happening
behind Inendly, commercial imterfaces, the fallocy of free cheice and political trode-offs coming with security narsative



Real world

A walkthrough?

Real world
goal mechanism

Data
collection
mechanism

Learning
problem

After the

break!

Predict on test

Evaluate error
data

Which data to
collect?

Model
training

Data
representation

Target
class/model

Training data
set




Next Thursday

Th, Feb 10 Impact of Systemic Racism (Class discussion) Watching Assignment: Are We Automating Racism? (Glad You Asked S2 E2) ('
Does My Neighborhood Determine My Future? (Glad You Asked S2 E3) (£
Is Meritocracy a Myth? (Glad You Asked S2 E4) (&'

roject choice due by 5pm
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What goes into a discussion summary?
Discussion Summary
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Delray Beacho z?l

(27} )
Boca'Raton
Everglades Fort
COM PAS (SOMI'Q) and Francis  Lauderdale
S. Taylor Hollvwood
Wildlife... ™

Foom Wagede Peo Yee oo puopoda

Map data ©2020 Google, INEGI
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Broward County

County in Florida

Comterts .
V P fetstanan Broward County is a county in southeastern Florida, US. According
2 Cetiguss ana fogel ninge to a 2018 census report, the county had a population of 1,951,260,
d Abawacy making it the second-most populous county in the state of Florida
¢ Al et and the 17th-most populous county in the United States. The county
$ Seenne seat is Fort Lauderdale. Wikipedia
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Incorporated cities: 24
Population: 1.936 million (2017)
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Machine Bias

There's software used across the country to predict future criminals. And it’s biased
against blacks.

by Julia Angwin. Jeff Larson, Surya Mattu and Lauren Kirchner, ProPublica




A sample of their result

Black Defendants’ Risk Scores White Defendants’ Risk Scores

.
o o)
I IIIIIIII

Risk Score

Risk Score




i85 FEDERAL PROBATION Volume 80 Number 2

False Positives, False Negatives, and False
Analyses: A Rejoinder to “Machine Bias:

There’s Software Used Across the Country
to Predict Future Criminals. And It’s Biased

Against Blacks.”
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