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3 Ways Artificial Intelligence Will
Change Healthcare

Konstantine Buhler contributor ®
[ A
Partner at Sequoia Capital. Masters in AI from Stanford University.

Al Is Helping Scientists Understand an
Oceans Worth of Data

Machine-learning applications are proving to be especially useful to the
scientific community studying the planet’s largest bodies of water.
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Farmers are using Al to spot pests and catch diseases — and
many believe it’s the future of agriculture
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Al Bias Could Put Women’s T Tchnlogy Revin
Lives At Risk - A Challenge P R—

For Regulators Predictive policing
algorithms are racist.
They need to be
Amazon Is Pushing Facial dismantled.
Technology That a Study Says ~ __ _
COUId Be Biased An Algorithm That ‘Predicts’ Criminality Based on a Face Sparks

, - . o a Furor
In new tests, Amazon’s system had more difficulty identifying :

science.”

the gender of female and darker-skinned faces than similar
services from IBM and Microsoft.



Goal of this lecture

l.  Gain intuition for what Al can do
Il.  Understand some challenges in Al and introduce you to
questions | think about all day
lll.  Pathways to Al @ Berkeley and In General



Al

Artificial General
Machine Learning Intelligence

Deep Learning

Probabilistic/Statistical Learning + Data + Algorithms



What is Al? What is Machine Learning?

The study of prediction from examples
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Estimate y = f(x) from observations (z1,%1), (z2,¥2),- - (Zn, Yn)



Pattern Recognition

The study of prediction from examples
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Estimate y = f(x) from observations (z1,yf), (z2,y4),- - -, (Zn, ¥4

Hope that this works well on new examples



Supervised Learning Unsupervised Learning

Classification Regression
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Images taken from https://towardsdatascience.com/supervised-vs-unsupervised-learning-14f68e32ea8d



The study of prediction from examples

user history
email

lab tests

image

Spanish sentence

lidar

recommendation
spam detection
cancer diagnosis
scene description
French sentence

driving plan



1958

NEW NAVY DEVICE
LEARNS BY DOING

Psychologist Shows Embryo

of Computer Designed to
Read and Grow Wiser

WASHINGTON, July. 7 (UPI)
—The Navy revealed the em-
bryo of an electronic computer
today that it expects will be
able to walk, talk, see, write,
reproduce itself and be con-
scious of its existence,

The Perceptron Algorithm
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Dendrite Axon
terminal

Node of
Ranvier

Schwann cell

Myelin sheath
Nucleus

The Brain

Neural Networks
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Computer Vision

>
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Object Detection/Identification/Segmentation
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Computer Vision

Saurcs to Target 1 Result Source 1o Target 2 R‘I

(Chan et. al., 2018)


http://www.youtube.com/watch?v=PCBTZh41Ris

Computer Vision - Poultry Disease Detection

[7] PoultryFec.. B W, [j PoultryFec.. Il % i
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(O Coccidiosis
Fecal Image .
ket e () Newcastle
Take Picture (O Salmonella
O Other
Choose Image
Observations on Image
Type of 'mage Specify any observations
Provide image type
® Healthy

GPS Reading

Please wait until phone gets reading

(O Coccidiosis
O Newcastle

3 Start GeoPoint
() Salmonella

() Other




Natural Language Processing

t

Machine Translation

Language Understanding
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NLP - Misinformation and Online Harm

Misinformation in Tweets

reports they have found a possible éfs Pauline.
S @kot_hacker

It's time for Africa to turn off their stupid Full Tunnel
VPN because we going to need the bandwidth, there
is no way they will allow Corona virus not to infect us.
Hoping our Melanin is our immunity.

Nigerian researchers announce COVID-19 vaccine

Nigerian Universities’ Scientists, under the aegis of COVID-19
Research Group, on Friday announced the discovery of a vaccine for ...
&’ citinewsroom.com
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Masakhane

Home

Ongoing Projects v Publications  Events v Translate ~ Community

Masakhane

A grassroots NLP community for Africa, by Africans

Open Positions ~ Press

Contact

Authorship

FAQ

build together
vy

Our Mission

Masakhane is a grassroots organisation whose mission is to strengthen and spur NLP researchin
African languages, for Africans, by Africans. Despite the fact that 2000 of the world'’s languages are
African, African languages are barely represented in technology. The tragic past of colonialism has
been devastating for African languages in terms of their support, preservation and integration. This
has resulted in technological space that does not understand our names, our cultures, our places,
our history.

Masakhane roughly translates to “We build together” in isiZulu. Our goal is for Africans to shape
and own these technological advances towards human dignity, well-being and equity, through
inclusive community building, open participatory research and multidisciplinarity.

Tweets from @MasakhaneNLP m

0

£

0

Masakhane Retweeted

David iféoliwa Adélani | @davlan... - Sep 30 W
Apply for Volunteer/Scholarship at AKBC 2022
even if you have no paper there @MasakhaneNLP
@black_in_ai

© Qs ®

Masakhane Retweeted

Salomey Osei @NanaYaaSally - Sep 29 .
Please don't forget to apply for the @black_in_ai
funding for attending this year’s workshop co- ,] 6
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Machine learning models are deciding or informing
consequential decisions about people.

! Plrecidivism/X]

Machine
Learning
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Challenges in Al - Computer Vision

98.7% 68.6% 100% 92.9%

DARKER DARKER LIGHTER LIGHTER
MALES FEMALES MALES FEMALES

Amazon Rekognition Performance on Gender Classification

Facial Recognition
(Buolamwini et. al., 2019)
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Challenges in Al - Crime

AP US.News World News Politics Sports Entertainment Business Technology Health Science Oddities Lifestyle Photography Videos Listen (Q) =

How Al-powered tech landed _'
with scant evidence :

Machine Bias




Challenges in Al - Social Work

A CHILD ABUSE PREDICTION
MODEL FAILS POOR FAMILIES

Wired (2017)
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Challenges in Al - Health

Pierson et al. An algorithmic
approach to reducing unexplained

The model’s prediction target is the pain score in the knee appearing on the right side of the image. pa n d ! s!oa rities in un derse rved
Regions that influence the prediction more strongly are shown in brighter colors. populatlons. Nature (2020) 2"




Survey of Fairness in ML

training
data
world population dataset
m o ‘ measure- preprocessing,
/' selection }“ — ment il train/test split
. REPRESENT- MEASURE- eval
generatlon ATION BIAS MENT BIAS data
HISTORI
aas e
benchmarks
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e model AGGREGATION
ZZ:;"g definition | BIAS model
Pt output
- ’ ‘ Real world
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(b) Model Building and Implementation

K ¥,
Suresh, Harini, and John V. Guttag. "A

framework for understanding unintended

consequences of machine learning." arXiv
preprint arXiv:1901.10002 (2019). 22



For a long time, we believed...

© 200, Mt Tuady. D iy The Wadington Tt Wevwn Govep

e Data was unbiased, objective,
logical...

e So were models and
algorithmes.

A

(1) Sanmi Koyejo (2) https://www.thecomicstrips.com/subject/The-Stone+Age-Comic-Strips.php 23


https://www.thecomicstrips.com/subject/The-Stone+Age-Comic-Strips.php

The role of data in Al...

Problem formulation

data

Informs output of
learning algorithm

Shapes direction of
scientific communities




So what makes for good data and for what
purpose (i.e. predicting life outcomes)?

Problem formulation

data

Informs output of
learning algorithm

Shapes direction of
scientific communities




Limits of Prediction

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

Measuring the Predictability of Life
Outcomes with A Scientific Mass
Collaboration

Matthew Salganik, lan Lundberg,
Alexander T. Kindle, et al.
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Limits of Prediction

Sensitive dependence on inputs
Shocks

Accumulation and amplification
of advantage

Unobserved and observed
iInputs

The 8 Billion Problem

The Drift

lll-conceived target variable
Self-equilibration and strategic
behavior

Forward and inverse prediction

Narayanan and Salganik (2020). Limits
of prediction: pre-read. Princeton
University.



Extensions
Insights and Critiques

Forward and inverse prediction

Given the output from the data generating process, can we predict the

input?
Race
Gender
Age

Low Risk » High Risk
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Percent

Percent

N W s, 00 O
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Self-equilibration and strategic behavior

1994

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98
Poverty index score

1998

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98
Poverty index score

Percent

N W eE 00 O

Percent

1997

o

N W e 00O

7 14 21 28 35 42 49 56 63 70 77 84 91 98
Poverty index score

2003

0 7 14 21 28 35 42 49 56 63 70 77 84 91 98
Poverty index score

Extensions
Insights and Critiques

Camacho and Conover
(2011). Manipulation of
Social Program

Eligibility. 29



Extensions

Insights and Critiques

lll-conceived target variable
Some target variables are hard to measure or
unstable.

—>
A
h . h Jacobs and Wallah (2020)
n — _|_ en Measurement and Fairness
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Modern systems bring new challenges

¥ () MO, .4 (8
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Automated

Dynamic

Heavily dependent on multi-agent behavior

Morally, politically, and mathematically challenging N
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What Next?

Introductory Courses to Consider

O O O 0O O O

Stats: CS/Stat/Info C8, Stat 102
Programming: CS 61ABC

Probability: CS 70

Linear Algebra: EE 16A, EE 16B, Math 54
Optimization: EE 227A

Calculus: Math 1AB, Math 53

Upper Divisions to Consider

@)
O
O

Al-ML Essentials: CS 188, CS 189
Neural Networks: CS 182
CV: C280, RL: CS 285, NLP: 288

Take Courses Qutside CS
Qutside the classroom

O
O
@)
(@)

Start personal projects!!

Get involved in research!!

Get creative with internships!!

Get involved in orgs: NSBE, Black in Al, Women in Al

32



My Path Thus Far

Graduated Graduate with a

Harvard with M.S. in
A.B. in Applied Statistics from
Math Duke

Spent a year-long Working
Graduated public fellowship in the towards a PhD
high school in LA UK studying Al in EECS @
Ethics Berkeley

33



My Path Thus Far

Graduated
Harvard with
A.B. in Applied
Math

Didn't get
accepted into any
grad programs

Raised by single
parent, first-gen,
low income

Graduate with a
M.S. in
Statistics from

Duke )

Failed my 1st (Spent a year-long
year placement fellowship in the
exams UK researching

Al Ethics

Graduated public
high school in LA

Started in PhD but Working
then mastered out towards a PhD
to switch fields and in EECS @

prelims Berkeley
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Thank you!

Any Questions?

Ezinne Nwankwo
ezinne_nwankwo@Dberkeley.edu
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