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Main points

 The Changing Ecosystem
e Al Utilization Across Therapeutic Areas
* Policy and Operational implications

* Conclusion and next steps



Al is an integral part of a rapidly evolving ecosystem Lz

Increasingly Digital

World*

Telehealth
Implementation
Playbook

* Examples — not fully inclusive
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PROGRAM Decentralized Clinical Trials I

FRAMEWORK FOR FDA'S

Using Al to Improve Electronic Health
Records
by Thomas H. Davenport, Tonya M. Hongsermeler, and Kimbx
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Summary
Adaptive and Novel Trial Designs
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FDA Authorizes Marketing of First Device that
Uses Artificial Intelligence to Help Detect
Potential Signs of Colon Cancer

Medical device aids clinicians in detecting potential irreqularities during colon cancer screening
and surveillance

f share in Linkedin | &% Email =~ & Print

For Immediate Release:  April 09, 2021

FDA NEWS RELEASE

FDA Authorizes Marketing of First Cardiac !
Ultrasound Software That Uses Artificial
Intelligence to Guide User

f share in Linkedin | % Email | & Print

For Immediate Release:
—

February 07, 2020

T —
FDA NEWS RELEASE

FDA permits marketing of artificial intelligence-
based device to detect certain diabetes-related
eye problems

f share in Linkedin | & Email | & Print

For Inmediate Release:  April 11,2018

FODA

Al & Medical Devices

np) | Digital Medicine

www.nature.com/npjdigitalmed

'I:I Check for updates

ARTICLE OPEN
The state of artificial intelligence-based FDA-approved
medical devices and algorithms: an online database

stan Benjamens (', Pranavsingh Dhunnoo® and Bertalan Meske (5*°™

FDA APPROVALS FOR ARTIFICIAL INTELLIGENCE-BASED
DEVICES IN MEDICINE

TYPE OF FDA APPROVAL

510(K) PREMARKET NOTIFICATION

DE NOVO PATHWAY

Arterys Cardio DL PHA

EnsoS}

Arterys Oncology DL

software analyzing cordiovascular images from MR

medical diagnostic application

stroke detection on CT

CARDIOLOGY

X-ray wrist fracture diagnosis

predicting blood glucose changes ENDOCRINOLOGY

EchoMD (AEF Software echocardiogrom analysis
DreaMed managing Type 1 diabetes
RADIOLOGY
triage and diagnosis of time sensitive patients

ProFound™ Al Software V2.1 breast density via mammogprahy

NN L BE Y e owees

Arterys MICA fiver and lung cancer diagnosis on CT and MRI

SubtlePET rodiology imoge processing software

AI-ECG Platform ECG analysis support

acute Introcronial hemorrhoge trioge algorithm

S By L T

MRI brain interpretation

mommogram workflow

N

NEUROLOGY

CTimoge reconstruction

chest X-Ray assessment pneumothorax RTERNAL MEDICHE
noise reduction olgorithm

rodiology imoge processing software OPHTHALMOLOGY
CT imoge reconstruction - pulmenary

chest X-Ray assessment pnoumothorax EMERGENCY MEDICING
CTimoge reconstruction - cardiovascular

quantification ond reporting of results of cardiovascular fi ONCOLOGY
mammogram workflow

radiologicol software for lesions suspicious for cancer

cardiac Monitor

https://www.nature.com/articles/s41746-020-00324-0.pdf

https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first- deV|ce uses-artificial-intelligence-help-detect-potential-signs-colon 4
://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artifici i i

https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing- first- cardlac uItrasound software uses art|f|C|aI |ntelllgence gwde -user



https://www.nature.com/articles/s41746-020-00324-0.pdf
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-device-uses-artificial-intelligence-help-detect-potential-signs-colon
https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-artificial-intelligence-based-device-detect-certain-diabetes-related-eye
https://www.fda.gov/news-events/press-announcements/fda-authorizes-marketing-first-cardiac-ultrasound-software-uses-artificial-intelligence-guide-user

Going Beyond The Hype — Where We See Al in Action* g

Early development

Clinical Development Post market
basic science and pre-clinical
* Pathogenesis * Recruitment and retention * Identification of long-term safety
« Biomarker identification * Adherence and compliance trends
« PK/PD modeling * Facilitating the use of RWD * Utilization as a part of care
* Compound identification * Clinical trial monitoring  Continuous monitoring of safety and
* Compound screening/design * Safety monitoring effectiveness.
Trends in Pharmacological Sciences Cell ress l ARTICLE E;E?u

- ~ - ~ Innovation in Pharmacovigilance: Use of
Adyapcmg Drug e AL ~=vie Artificial Intelligence in Adverse Event Case
ArtlﬂC|a| |nte”|gence Special Issue: Rise of Machines in Medicine PrOCESSIng

Trends in Pharmacological Sciences C I

uergen Schmider', Krishan Kumar®, Chantal LaForest’, Brian Swankoski', Karen Naim® and

ephen Chan,"? Hanbin Shan,® Thamani Dahoun,>* Horst Vogel,>* an uang Yuan'? 3 i PG : e . ! ]
[0 Steonen Cran, Henon Snen, Tranen Do, - Posieoerenesnana v Arfificial Intelligence for Clinical Trial Design ariku. caue®

Stefan Harrer,"* Pratik Shah,? Bhavna Antony," and Jianying Hu®

Al will have an impact across sectors and across therapeutic types

Classified as internal/staff & contractors by the European Medicines Agency 5
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FDA will Continue to Respond to an Increasingly Digital World

eSource

E-Informed
Consent

E-Records &
e-Sig

Guidance for Industry

Electronic Source Data in
Clinical Investigations
e e T e

ing. D 2099300
ek 301796.3000; Fen: 10974711 Emtt. drgmosif M v

nuln..‘-.u,hl' octle, > 0452-1 448
B00435-4709 or J01-827-1800
Emait: ocodiiha s g
P

dior
Office of Communscurion. Education and Radsoiogical Programs
Divisaon of Swalt Mamufoctarers Assissonce, Ridg. 66, rm. 4615
Comr for Devicesand Rdhlogie Hoath
Fooud and Drug Adseinis
10903 New Hampehire dve. v Sping. D 0993-0003

ol dumicoficdrk o gov: Fax: 3018475149
(Tel) Momsylocsarers Ausissamce: 00,638 2041 or 301.796.7100

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Ceater for Biologics Evaluation and Rescarch (CBER)
Center for Devices and Radiological Health (CDRH)

Use of Electronic
Informed Consent

Questions and
Answers

Guidance for Institutional

Review Boards, Investigators,

and Sponsors

U.S. Department of Health and Human Services
Office for Human Research Protections (OHRP)
Food and Drug Administration
Ceater for Drug Evaluation and Resea m(muu

Office of Gend Clinical Practice (0G
Center for Riologies Fyabeation and Researy rh(( BER)
Center for Devices und Rudislogical Health (CORI)

EHR

Use of Electronic Records and
Electronic Signatures in
Clinical Investigations Under
21 CFR Part 11 —
Questions and Answers

Guidance for Industry

DRAFT GUIDANCE
This guidance document s being distributed for comment purposes only.

Comments and suggestions regarding this draft document shoald be submitted within 60 days of
publication in the Federal Register of the notice announcing the availability of the draft
guidance. Submit electronic comments to hitps:/Awww.regulations.gov. Submil wrilien
comments to the Division of Dockets Managemeat (HFA-303), Food and Drug Administration,
5630 Fishers Lane, rm. 1061, Rockville, MD 20852. All comments should be identified with
the docket number listed in the notice of availability that publishes in the Federal Register.

For questions regarding this drafi document, contact (CDER) Cheryl Grandinetti or Leanard
Sacks at 301-796-2500; (CBER) Office of Communication, Outreach and Development, 800-
835-4709 or 240-402-8010; or (CDRH) Program Operations Staff or Iefan Khan at 301-796-
5640,

U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Rescarch (CDER)
Ceanter for Biologics Evaluation and Research (CBER)

Use of Electronic Health
Record Data in Clinical
Investigations

Guidance for Industry

3004306353

U.S. Department of Health and Human Services
Food and Drug Administration

Center far Drug Evaluation a

Center for Biologics Evaluation a

Center for Devices and Radiological Health (CORH)

— P Center for Devices and Radiological Health (CDRH) a2
Revcabens ERRcauet June 2017
Procedural
T
=

2013

2016

2017

2018
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Proposed Regulatory Framework for Modifications
to Artificial Intelligence/Machine Learning (Al/ML}-
Based Software as a Medical Device (SaMD)

Discussion Paper and Request for Feedback

Discussion paper - April 2019

U.S. FOOD & DRUG
ﬁ ACMIMISTRATION

Artificial Intelligence/Machine Learning (Al/ML)-Based
Software as a Medical Device (SaMD) Action Plan

January 2021

Action plan-Jan 2021 ©


https://www.fda.gov/media/122535/download

RWD-RWE
Challenges & Opportunities

e Good news: REAL-WORLD

EVIDENCE

In tl.me real world, PROGRAM
nothing happens at

the right place at

the right time.. ..

— 96% of hospitals utilizing EHR

e Bad news:

— Variable EHR systems >700 vendors [REEISIE

— Routinely don’t talk to one

another, transferring medical data pature eitrendg
Via fax and CD_ROM Explore Content ¥  Journal Information ¥  Publish With Us ~ FE::::::mjssa::::::mjOfE:::::IOGIESv SVENTES "WEBINARE'S  RECOURCEST
— Critical or time-sensitive e st aice

information routinely gets buried ... | rubisseor s 202 Using Al to Improve the Accuracy of

in an endless scroll of data ... — Evaluating eligibility criteria of oncology trials Real World Data for Clinical Assertions
. using real-world data and Al o

and amld the maze Of pu”down Ruishan Liu, Shemra Rizzo, Samuel Whipple, Navdeep Pal, Arturo Lopez Pineda, Michael Lu, Brandon nnn

menus _ it Can be missed Arnieri, Ying Lu, William Capra, RyanCoppmg&:JamesZou

Nature (2021) | Cite this article
14k Accesses | 126 Altmetric | Metrics

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659652/pdf/41746 2019 Article 148.pdf
https://www.aitrends.com/healthcare/using-ai-to-improve-the-accuracy-of-real-world-data-for-clinical-assertions/
https://www.nature.com/articles/s41586-021-03430-5 Classified as internal/staff & contractors by the European Medicines Agency 7



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6659652/pdf/41746_2019_Article_148.pdf
https://www.aitrends.com/healthcare/using-ai-to-improve-the-accuracy-of-real-world-data-for-clinical-assertions/
https://www.nature.com/articles/s41586-021-03430-5

Understanding the Complexities oA

“Looking under the hood”

Sometimes, the wavs aleorithms work can have unexpected and

disastrous consequences. In 2013, M.L.T. researchers trained an

algorithm that was supposed to figure out how to_sort a list of

numbers. The humans told the algorithm that the goal was to

reduce sorting errors, so the program deleted the list entirely,

leaving_zero sorting errors. And in 1997, another algorithm was

supposed to learn to land an airplane on an aircraft carrier as

Opinion | Ruth Bader Hat Guy? Let Our Algorithm Choose Your Hallo...  Z€Ntly as possible. Instead, it discovered that in its simulation it
Machine learning has a spooky side. These algorithmically generated o . .
Halloween costumes show how artificial intelligence can reinforce human... CDUI[] lﬁl']d thE plELI'l'E! W ]th su Ch hngE fDI'CE‘ thELt th'E! SllﬂUIElt]DI'l
nytimes.com

couldn’t store the measurement, and would register zero force
instead.
* Prediction algorithms predict the most likely outcome/decision based on input

data - not necessarily the accurate answer.

Ill

* Al may produce unpredictable or unconventional “solutions”.

https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes=tast Hifle2fe S¥Aing ELnat Sty hiniors by the European Medicines Agency



https://www.nytimes.com/interactive/2018/10/26/opinion/halloween-spooky-costumes-machine-learning-generator.html

Understanding the Complexities

Benchmarking
 Detecting & managing bias
e Variable standards of care
e Statistical methodologies

The human interface

* Potential behavioral effects
* Perceptions

* Trust

https://www.itu.int/en/ITU-T/focusgroups/ai4h/Pages/tg.aspx
http://www.skateboardingalice.com/papers/2009 Alnanih.pdf

g W
|

A TELECOMMUNICATION

INTERNATIONAL TELECOMMUNICATION UNION

FGAI4H-1-023-A02

STANDARDIZATION SECTOR ITU-T Focus Gmup on Al for Health

STUDY PERIOD 2017-2020 Original: English

WG(s): Plen E-meeting, 7-8 May 2020
DOCUMENT
Source: TG-Radiology Topic Driver
Title: Att.2 - CfTGP update (TG-Radiology) [same as Meeting H]
Purpose: Engagement
Contact: Darlington Ahiale Akogo Email: darhington(@gudra-
minoHealth Al Labs, Ghana studio.com
Abstract: Radiology has been essential to accurately diagnose diseases and assessing
responses to treatment. The challenge. however. lies in the shortage of u
Awailable online at www.sciencedirect.com
& SciVerse ScienceDirect PrOCEdla
ol it Computer Science
ELSEVIER Procedia Compuier Science 10 (2012) 1086 — 1093 —_—
The 2nd International Workshop on Pervasive and Ambient Applications, Systems and
Technologies for Health Care (PASTH 2012)
T

Characterising Context for Mobile User Interfaces in Health
Care Applications

R. Alnanih, T. Radhakrishnan, O. Ormandjieva

Department of Computer Science & Software Engineering, Concordia University, 1455 De Maisonneuve Blvd. W., Monireal, QC
H3G IME, Canada
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Transparency, and Documentation FOA
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Special Review

How the FDA Regulates Al

H. Benjamin Harvey, MD, JD, Vrushab Gowda, BS

2
£
2
H

¢ '

£
£

WAt o

Data selection and Model training Data for re-tra
management and tuning
Model validation
o Performance evaluation
\ o Clinical evaluation

Recent years have seen digital technologies increasingly leveraged to multiply conventional imaging modalities’ diagnostic power. Artifi-
cial intelligence (Al) is most prominent among these in the radiology space, touted as the “stethoscope of the 21st century” for its potential
to revolutionize diagnostic precision, provider workflow, and healthcare expenditure. Partially owing to Al's unique characteristics, and
partially due to its novelty, existing regulatory paradigms are not well suited to balancing patient safety with furthering the growth of this
new sector. The cumrent review examines the historic, current, and proposed regulatory treatment of Al-empowered medical devices by
the US Food and Drug Administration (FDA). An innovative framework proposed by the FDA seeks to address these issues by looking to
current good manufacturing practices (cGMP) and adopting a total product lifecycle (TPLC) approach. If brought into force, this may
reduce the regulatory burden incumbent on developers, while holding themn to rigorous quality standards, maximizing safety, and permit-
ting the field to mature.

Key Words: Artificial intelligence; FDA; Medical Device; Regulation; Policy; Radiology.
© 2019 The Association of University Radiologists. Published by Elsevier Inc. All rights reserved.

R Model monitoring

New (Live) Data [:I}(Deployed Model [:—> o Logand track
J

o Evaluate performance

Legend Real-World Performance
Monitoring

Medical Devices  Policy & Regulation  Clinical Trials ~ Manufacturing Legal M&A  Research

Al Model Development Proposed TPLC Approach

FDA Al-machine learning strategy

remains work in progress

Al Production Model

Figure 2: Overloy of FDA's TPLC approach on Al/ML workflow

https://www.fda.gov/media/122535/download
https://www.medtechdive.com/news/fda-ai-machine-learning-strategy-remains-work-in-progress/585146/
https://pubmed.ncbi.nIm.nih.gov/31818387/ Classified as internal/staff & contractors by the European Medicines Agency



https://www.fda.gov/media/122535/download
https://www.medtechdive.com/news/fda-ai-machine-learning-strategy-remains-work-in-progress/585146/
https://pubmed.ncbi.nlm.nih.gov/31818387/

Transparency, and Documentation

CONSENSUS STATEMENT

https://doi.org/10.1038/541591-020-1034-x

') Check for updates

OPEN
Reporting guidelines for clinical trial reports for

interventions involving artificial intelligence: the
CONSORT-AI extension

Xiaoxuan Liu"?*%5, Samantha Cruz Rivera®®’, David Moher2°, Melanie J. Calvert (456710112
Alastair K. Denniston (123456135 and The SPIRIT-Al and CONSORT-AI Working Group*

* Consolidated Standards of Reporting Trials (CONSORT)
» Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT)

The CONSORT-AI Extension
&
SPIRIT-Al Extension

Classified as internal/staff & contractors by the European Medicines Agency



Contains Nonbinding Recommendations

Conduct of Clinical Trials of
Medical Products During the
COVID-19 Public Health
Emergency

Guidance for Industry,
Investigators, and Institutional
Review Boards

March 2020

Updated on January 27, 2021

For questions on clinical trial conduct during the COVID-19 pandemic, please email

Clinicaltrialconduct-COVID19(@fda.hhs.gov.

BIOTECH CcoviD-19

% FIERCE

<4 Biotech

RESEARCH CRO

Virtual Events  FiercePharma  Jobs

MedTech

FDA authorizes first Al-powered armband for COVID-19

screening

by Conor Hale ‘ Mar 22, 202110:40am

MEDTECH

Al During Public Health Emergency

-

FDA Guidance on Conduct of Clinical Trials of Medical
Products during COVID-19 Public Health Emergency

Technology is key to enable processes, such as remote data capture and
monitoring.

Robust structures and processes for data flow and robust analytics

Al Can Help

M) U.S. National Library of Medicine

' IN ClinicalTrials.gov

“LK\/ \\ Home >  Search Results > Study Record Detail

nature
COMMUNICATIONS

Find Studies = About Studies + Submit Studies = Resources v

Resources

Artificial Intelligence-assisted Diagnosis and Prognostication in COVID-19 Using Electrocardiograms (Al-COV-19)

M) Check for updates

ARTICLE
https://dol.org/10.1038/541467-020-17971-2

Artificial intelligence for the detection of COVID-19
pneumonia on chest CT using multinational
datasets

OPEN

https://www.fiercebiotech.com/medtech/fda-authorizes-first-ai-powered-armband-for-covid-19-screening

https://www.nature.com/articles/s41467-020-17971-2#:~:text=Preliminary%20studies%20indicate%20chest%20CT,%2C18%2C19%2C20.
https://clinicaltrials.gov/ct2/show/NCT04510441 Classified as internal/staff & contractors by the European Medicines Agency



https://www.fda.gov/media/136238/download
https://www.fiercebiotech.com/medtech/fda-authorizes-first-ai-powered-armband-for-covid-19-screening
https://www.nature.com/articles/s41467-020-17971-2#:~:text=Preliminary%20studies%20indicate%20chest%20CT,%2C18%2C19%2C20
https://clinicaltrials.gov/ct2/show/NCT04510441

So, what is the FDA doing?
CDER Al Steering

Digital Health Center of Excellence

L]
Subscribe to Email Updates £ Share L 4 in Linkedin Email | & Print C O I I I I I l I tt e e (A I S C)

Established in 2020

Empowering digital health stakeholders to advance health carea'v c c
Coordination

" Education
- “ 1 Facilitation of projects and ideas
= \ Building common understanding

O
' . 06 Communication

U.S. FOOD & DRUG
Proposed Regulatory Framework for Modifications T

Innovative Science and Technology Approaches
to Artificial Intelligence/Machine Learning [Al/ML)- for New Drugs (|STAND) Pilot Program
Based Software as a Medical Device (SaMD)

Discussion Paper and Request for Feedback Examples of submissions that might be considered for ISTAND include, but

ADMINISTRATION

4 [Z7] U.S. FOOD & DRUG

are not limited to:
Artificial Intelligence/Machine Learning (Al/ML)-Based

Software as a Medical Device (SaMD) Action Plan Tools that may help enable remote or decentralized trials
ey St e « Application of patient-performed digital photography in dermatology trials
INTELLIGENCE, Y

Tools that may advance our understanding of drugs

« Use of tissue chips (i.e., microphysiological systems) to assess safety or efficacy
questions

« Development of novel nonclinical pharmacology/toxicology assays

Tools that leverage digital health technologies

o Use of artificial intelligence (Al)-based algorithms to evaluate patients, develop novel
endpoints, or inform study design

« Use of novel digital health technologies (e.g., wearables) for patient assessment

Development programs needed for evaluation of adherence sensors
https://www.fda.gov/medical-devices/digital-health-center-excellence

https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-prograrisfififii v dtive Xciah & anaTethnoltdy 2 pba cHeEssh 8¢ W ugs-istand-pilot-program

13


https://www.fda.gov/medical-devices/digital-health-center-excellence
https://www.fda.gov/drugs/drug-development-tool-ddt-qualification-programs/innovative-science-and-technology-approaches-new-drugs-istand-pilot-program
https://www.fda.gov/media/122535/download

Key Questions! — what to add? FOA

FIRST OPINION

The FDA needs to set standards for using
artificial intelligence in drug development . What should be the parameters for transparency and documentation?

By CHARLES K. FISHER / NOVEMBER 7, 2019 Reprints

. What are the needed validation & benchmarking approaches?

. Can our current policies and regulations (and policy development processes)
keep up with rapidly evolving innovations?

. What will an effective work force & work processes look like for a robust
regulatory agency?

NUMBERS | ARTIFICIAL INTELLIGENCE

We Need an FDA For Algorithms

UK mathematician Hannah Fry on the promise and danger of an Al world.

Social Science & Medicine
Vaolume 260, September 2020, 113172
(o]

. What are the ethicall implications
O  AreourIRBs and DSMBs ready?
a Informed consent
a Data privacy
a What about the Human-Machine interface?

. How best to develop new norms, shared understandings, and ultimately
standards?

a Early engagement with regulatory agencies
a Collaborations, feedback, and continued engagement

Review article
The ethics of Al in health care: A mapping
Teview ¥

Jessica Morley * 218, Caio C.V. Machado * 1, Christopher Burr 2, Josh Cowls * ®, Indra Joshi %, Mariarosaria Taddeo

2.b, < Luciane Floridi > b ©

https://www.statnews.com/2019/11/07/artificial-intelligence-drug-development-fda-standards-needed/
http://nautll.us(lssue/§6/clockwor-k/we—nee.d-an—fda-ff)r-algorlthms . Classified as internal/staff & contractors by the European Medicines Agency
https://www.sciencedirect.com/science/article/abs/pii/S0277953620303919?via%3Dihub



https://www.statnews.com/2019/11/07/artificial-intelligence-drug-development-fda-standards-needed/
http://nautil.us/issue/66/clockwork/we-need-an-fda-for-algorithms
https://www.sciencedirect.com/science/article/abs/pii/S0277953620303919?via%3Dihub

Economy and Markets, Education, Machine Learning

The 2021 Al Index: Major Growth
Despite the Pandemic

This year’s report shows a maturing industry, significant private investment, and rising competition between
China and the U.S.

Mar 3, 2021 | Jack Clark and Daniel Zhang f O in

Artificial
: o HI Intelligence
Index Report 2021

https://aiindex.stanford.edu/report/

TOF 9 TAKEAWAYS

1 Al investment in drug
design and discovery
increased significantly

“Crugs, Cancer, Moleculer, Drug Discovery™ received the

graatect amaunt of private Al investment in 2020, with more
than USD 13.3 billion, 4.5 times higher than 2015,

3 Generative everything

Al systems can now compose tewt, sudic, and imapes to &
sufficizntly high standard that humans heve & hard time
telling the differsnce betwesn synthetic and non-synthatic
outputs for some constrained spplicstions of the technolagy.

5 China overtakes the US
in Al journal citations

Afer surpaszing the USin the totel number of journal
publications several years age, China now alsc leads in
joumel citetions; however, the US has consistently (and
significantly] more Al conferance papers (which are also mare
hesyily cited] than Chine guwer the last decada,

7 Surveillance
technologies are fast,
cheap, and increasingly
ubiquitous

The technologies necessary for lerge-scele surveillance are
repidly maturing, with technigues for image claccification,
face recognition, video analysis, and voice identification el
se=ing significant progress in 2020.

9 Al has gained the
attention of the U.S.
Congress

The 11Eth Cangress is the most Al-focuced congreczsional
session in history with the number of mentions of Al in
congressional record more than triple that of the 115th
Congress.

2 The industry shift
continues

n 2019, 650 of gradusting Morth American PhiDs in Al went
into industry—up from 44.4% in 2010, highlighting the
greaterrole industry hes begun to play in Al development

4 Al has a diversity
challenge

n 2019, 45% new LS. resident Al PhD praduates were white:
—by comparizon, 2.4% were African American end 3.2% were
Hispenic.

6 The majority of the US Al
PhD grads are from abroad

—and they’re staying in
the US

The percentage of international students amang neve il PhCs
in Morth Amesica continued to risein 2019, to §4.3%—= 4.3%
incrasse from 2018, Amang foreign pradustes, 31 8% stayad
in the United Ststes end 5,695 have taken jobs outside the
United States.

8 Al ethics lacks
benchmarks and
consensus

Though & numéer of grougs are producing s rangs of
quelitetive or normetive outputs in the Al sthics domain, the
fietd generslly lacks benchmarks that can be used to measure
or zssess the relztionship betwesn brosder societsl
dizcussions about tachnology development and the
development of the t=chnology itself Furthermiore,
reseanchers and civil saciety vievw Al ethics as more important
than industrial organizstions.
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