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ARTIFICIAL INTELLIGENCE AND ITS POTEN-
TIAL TO FUEL ECONOMIC GROWTH AND IM-
PROVE GOVERNANCE

TUESDAY, JUNE 4, 2024

UNITED STATES CONGRESS,
JOINT EcoNnoMIC COMMITTEE,
Washington, DC.

The hearing was convened, pursuant to notice, at 2:30 p.m., in
216 Hart Senate Office Building, before the Joint Economic Com-
mittee, Vice Chairman, David Schweikert, presiding.

Senators: Heinrich, Klobuchar, Schmitt, Hassan.

Representatives: Schweikert, Beyer.

Staff: Alexander Schunk, Kole Nichols, Tess Carter, Lia
Stefanovich, Ron Donado, Colleen Healy, Jeremy Johnson, and Jes-
sica Martinez.

Vice Chairman Schweikert. (off mic)—out there as we sort of
build the record of how do we do policy in the future. All right.

I would like to introduce our four distinguished witnesses. Dr.
Brian J. Miller is a practicing hospitalist and Professor of Medicine
and Business at Johns Hopkins University. Dr. Miller is also a
non-resident fellow at the American Enterprise Institute, where his
research focuses on health care competition, FDA public policy,
health policy and the integration of Al in the health care sector.

Then there is Mr. Adams. Mr. Adams here? Thierer. Mr. Thierer
is a senior fellow for the Technology and Innovation Team at the
R Street Institute. Mr. Thierer also serves as a commissioner on
the U.S. Chamber of Commerce’s Artificial Intelligence Commission
on Competitiveness, Inclusion and Innovation, where he advises on
a variety of issues, including Internet, government telecommuni-
cation policy and Al. Senator Heinrich.

Chairman Heinrich. Thank you for pulling this hearing to-
gether. It should be really interesting. A number of folks know that
I have been heavily involved in these conversations, and we have
been able to really put together a surprising amount of sort of bi-
partisan interest in where we think we need to, you know, where
we really think the benefits are going to accrue from artificial intel-
ligence and where are the places where we have to be careful and
minimize some of the risks.

So I am very much looking forward to continuing that conversa-
tion today, and I am going to introduce our other two distinguished
witnesses. Dr. Ayanna Howard is the Dean of Engineering at Ohio
State University. Previously, she was chair of the Georgia Institute
of Technology School of Interactive Computing in the College of
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Computing, as well as the founder and director of the Human Au-
tomation Systems Lab.

Her career spans higher education, NASA’s Jet Propulsion Lab-
oratory and the private sector. Dr. Howard is the founder and
president of the Board of Directors of Zyrobotics, a Georgia Tech
spinoff company that develops mobile therapy and educational
products for children with special needs.

She is also a fellow of the American Association for the Advance-
ment of Science and the National Academy of Inventors, and was
appointed to the National Artificial Intelligence Advisory Com-
mittee.

Dr. Jennifer Gaudioso is Director of the Center for Computing
Research at Sandia National Laboratories, where she stewards the
Center’s portfolio of research from fundamental science to state-of-
the-art applications. She is also the program executive for the Na-
tional Nuclear Security Administration’s Advanced Simulation and
Computing Program there at Sandia.

Previously, she served as the director of the Center for Computa-
tion and Analysis for National Security, where she oversaw the use
of systems analysis, cybersecurity and data science capabilities to
tackle complex national security challenges.

[The prepared statement of Chairman Heinrich appears in the
Submissions for the Record.]

Vice Chairman Schweikert. Thank you, Senator Heinrich. Let
us go ahead and hear from our witnesses and Dr. Miller, everyone
gets five minutes and then hopefully we can follow up with ques-
tions. Dr. Miller.

STATEMENT OF BRIAN J. MILLER, MD, AMERICAN
ENTERPRISE INSTITUTE, WASHINGTON, D.C.

Dr. Miller. Thank you, Chairman Heinrich, Vice Chairman and
Schweikert and distinguished members of the Committee for allow-
ing me to share my views on Al and its potential to fuel economic
growth and governance. I am a pragmatist, so I am going to focus
on pragmatic applications and policy questions for the fifth of the
economy that comprises health care.

As mentioned, I'm a practicing hospitalist at Hopkins, non-resi-
dent fellow at AEL I actually work for four regulatory agencies, in-
cluding the FDA and CMS and the FTC and FCC, and I also serve
on MEDPAC. I should note that today I am here in my personal
capacity, and my views are my own and do not represent those of
Johns Hopkins, AEI or MEDPAC.

So I just actually finished a week working in the hospital on the
night shift. It is an interesting experience. It is seven days in a row
of flying a 747 with analog controls and no autopilot. It is not good
thing for us to have systems focused this way across the country.

I would say actually since I first rounded in the hospitals as a
medical student 15 years ago, things have not really changed. I do
not really see a lot of change in clinical operations and what we
do, and the broader economic data support this assertion. The Bu-
reau of Labor Statistics tells us that for around 25 years, the hos-
pital industry has had flat or declining labor productivity most
years.
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And demand is going up, right? People are getting sicker. We
have more elderly patients, and we have a labor shortage as a con-
sequence. So we are missing 78,000 registered nurses, 68,000 pri-
mary care physicians, amongst others, and also the spending is
breaking the budget, right?

So Medicare and Medicaid are $1.7 trillion or more annually, and
that crowds out other sort of transformative investments that we
want to make in things like transportation, education, my personal
favorite, space exploration.

So we have got to think differently. And so Al and automation
can help solve our productivity problem in my industry and let us
clinicians do what clinicians do best, which is focus on the patients
instead of paperwork. Patients today face delays in diagnosis, clin-
ical errors and tired and fatigued clinical staff who are focused on
admin tasks.

So Al is not really Terminator 3. It is also not really Star Trek.
It is an inherently practical and technical issue for implementing
it in health care. We can use it to automate mundane administra-
tive tasks like physician charting with ambient Al, coding and bill-
ing. Imagine if Al were summarizing your clinic visit as you were
actually talking with the physician, instead of them staring at the
computer.

And imagine if that physician could save time from the six hours
a day spent in charting. This is actually being tested today and my
colleagues at other hospitals are part of these pilots. It can also
augment clinical labor. It could assist with mammography interpre-
tation, melanoma diagnosis, improving efficiency and accuracy,
identifying areas of concern in advance of physician review.

It can automate other elements of clinical practice, reading pa-
thology slides, looking at EEGs to check for seizures and other
neurologic problems. And then a lot of folks are really worried
about the labor impact, and I have to say that with the average
day for a primary care physician estimated at 26.7 hours if they
complete all the tasks they are supposed to, there is plenty of room
for us to have software and automation pick this up.

For consumers, the win is huge. So if you are a consumer and
you have a chronic disease, the burden is significant. Being a dia-
betic, you have to check your sugars, you have to give yourself a
bunch of shots, you have to catch your carbs, watch what you eat.

It is not easy. Imagine if we could create integrated systems with
glucometers to check glucose, insulin pumps and we could take
that burden away from the patient, so they could just focus on
going about their life? From a policy perspective, we have to be
careful not to over-regulate. So right now, this is—and I am a car
guy. This is like putting airbags in cars in 1920 if we go too far.

We should be practical and use existing authorities that we have
at agencies like the FDA and the Office of National Coordinator for
Health IT, and we want sort of to facilitate permissive bottom-up
innovation from clinicians, nurses, engineers and others, and we
want that to come from the bedside.

We should also aim to pay for and drive competition amongst
new and old care models, between humans and technology, and we
want rapid cycles stacked incremental innovation to transform
health care. We cannot tax and spend our way out of this, so we
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must innovate and instead remember why America is great. Thank
you.

[The prepared statement of Dr. Miller appears in the Submis-
sions for the Record.]

STATEMENT OF ADAM THIERER, RESIDENT SENIOR FELLOW,
TECHNOLOGY AND INNOVATION, R STREET INSTITUTE,
WASHINGTON, D.C.

Mr. Thierer. Chairman Heinrich, Vice Chairman Schweikert,
members of the Committee, thank you for the invitation to partici-
pate in this important hearing on artificial intelligence and its po-
tential to fuel economic growth and improve governance.

My name is Adam Thierer, and I'm a senior fellow at the R
Street Institute, where I focus on emerging technology issues. I
also recently served as a commissioner on the U.S. Chamber of
Commerce Commission on Artificial Intelligence, Competitiveness,
Inclusion and Innovation.

Today I will discuss three points relevant to this hearing. First,
Al and advanced computational technologies can help fuel broad-
based economic growth and sectoral productivity, while also im-
proving consumer health and welfare in important ways.

Second, to unlock these benefits, the United States needs to pur-
sue a pro-innovation Al policy vision that can help bolster global
competitive advantage and geopolitical security. Third, we can ad-
vance these goals through an Al opportunity agenda that includes
a learning period moratorium on burdensome new forms of Al reg-
ulations. I will address each point briefly, but I have included three
appendices to my testimony for more details.

Al is set to become the most important general purpose tech-
nology of our era, and Al could revolutionize every segment of the
economy in some fashion. The potential exists for Al to drive explo-
sive economic growth and productivity enhancements.

While predictions vary, analysts forecast that AI could deliver
trillions in additional global economic activity, and significantly
boost annual GDP growth. This would be over and above the four
trillion of gross output that the U.S. Bureau of Economic Analysis
says that the digital economy already accounted for in 2022.

But what really matters is what Al means to every American
personally. Al is poised to revolutionize health outcomes in par-
ticular. Al is already helping with early detection and treatment of
cancers, strokes, heart disease, brain disease, sepsis and other ail-
ments. Al is also helping address organ failure, paralysis, vision
impairments and much more. The age of personalized medicine will
be driven by Al advancements.

Al can help make government more efficient as well. Ohio Lieu-
tenant Governor John Husted recently used an Al tool to help sift
through the state’s Code of Regulations and eliminate 2.2 million
words of unnecessary and outdated regulations. California Gov-
ernor Gavin Newsome just announced an effort to use generative
AT tools to improve public services and cut eight percent from the
state’s government operations budget.

And regulators are already using Al to facilitate compliance with
existing policies, such as post-market medical device surveillance.
Al also holds the potential to achieve administrative savings for
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federal health insurance programs, or better yet, reduce the num-
ber of people dependent on them by identifying and treating ail-
ments earlier.

There is an important connection as well between Al and broader
national objectives. A strong technology base is a key source of
strength and prosperity, so it is essential we do not undermine in-
novation and investment as the next great technology race gets un-
derway with China and the rest of the world.

Luckily, U.S. innovators are still in the lead. Had a Chinese op-
erator launched a major generative Al model first, it would have
been a veritable Sputnik moment for America. Still, China has
made imperial ambitions clear, its imperial ambitions clear to be-
come a global leader in advanced computation by 2030, and it has
considerable talent, data and resources to power those innovations.

Experts argue that China’s whole of society approach is chal-
lenging America’s traditional advantages in advanced technology.
We therefore need an innovation policy for Al that will not only
strengthen our economy and provide better products and jobs, but
also bolster national security and allow our values of pluralism,
personal liberty, individual rights and free speech to shape global
information markets and platforms. If by contrast fear-based poli-
cies impede America’s Al developments, then China wins.

To achieve these benefits that Al offers and meet the rising glob-
al competition, America needs what I call an AI Opportunity Agen-
da. An Al Opportunity Agenda begins with reiterating the freedom
to innovate as a cornerstone of American technology policy, and the
key to unlocking the enormous potential of our nation’s entre-
preneurs and workers.

As part of this agenda, Congress should craft a learning period
moratorium on new Al proposals, such as Al-specific bureaucracies,
licensing systems or liability schemes, all of which would be coun-
terproductive and undermine our nation’s computational capabili-
ties.

In addition, this moratorium should consider preempting burden-
some state and local regulatory enactments that conflict with our
National AI Policy Framework. Next, Congress should require our
government’s existing 439 federal departments and sub-depart-
ments to evaluate their current policies towards Al systems, with
two purposes in mind. First, to ensure that they are not overbur-
dening algorithmic systems with outdated policies and second, to
determine how existing rules and regulations are capable of ad-
dressing the concerns that some have raised about Al.

Taking inventory of existing rules and regulations can then allow
policymakers to identify any gaps that Congress should address
using targeted remedies. Finally, an Al Opportunity Agenda re-
quires openness to new talent and competition. Experts providing
that with a talent war brewing between the U.S. and China, China
is moving ahead in some important ways, and we must take steps
to attract and retain the world’s best and brightest.

In sum, America’s Al policy should be rooted in patience and hu-
mility, instead of a rush to over-regulate based on hypothetical
worse case thinking. We are still very early in the life cycle. There
is still no consensus on even how to define the term, let alone legis-
late beyond establishing definitions.
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I thank you for holding this hearing and for your consideration
of my views. I look forward to any questions you may have.

[The prepared statement of Mr. Thierer appears in the Submis-
sions for the Record.]

STATEMENT OF DR. AYANNA HOWARD, DEAN OF ENGINEER-
ING, THE OHIO STATE UNIVERSITY, COLUMBUS, OHIO

Dr. Howard. Chairman Heinrich, Vice Chairman Schweikert
and members of the Joint Economic Committee, thank you for this
opportunity to participate in today’s hearing on artificial intel-
ligence, and its potential for job growth and improved governance.
It is an honor to be with you today.

My comments in this testimony are focused on the national im-
portance of Al literacy, and its role in augmenting the current and
future workforce talent pool, as well as the government’s role ena-
bling this to happen. While demographics of the U.S. are changing,
these changes are not reflected in the diversity of students pur-
suing degrees related to Al, engineering and computer science.

According to the 2023 World Economic Forum Future of Jobs re-
port, Al continues to shift the skills that are needed within the
workforce, in some cases creating new jobs, augmenting old jobs
and eliminating other jobs. Al talent shortage is thus not just a
U.S. problem. Buying outside talent is thus no longer a viable op-
tion to solve this issue.

Too often though, we disregard our untapped talent pools. Orga-
nizations tend to over-index on hiring new talent with needed skills
versus upskilling their current workforce. As an educator, I have
witnessed bright students who, because of gaps in their high school
curricula, leave the engineering major because they struggle when
they take their first discipline-specific engineering course.

Yet when we have instituted enrichment programs such as Pref-
ace and Accelerate in the College of Engineering at Ohio State, we
have seen quantifiable growth in student retention and graduation
rates in engineering. There is thus no reason beyond intentionality
and resources why organizations, government agencies and edu-
cational institutions cannot institute similar Al training and lit-
eracy programs within their own organizational borders.

There has been some movement in Congress to expand the Dig-
ital Equity Act into an Al Literacy Act, but there needs to be more.
As a technology researcher and college dean, I also dabble a bit in
policy with respect to Al and regulations. I think policy would be
critical to building trust.

Policies and regulations allow for equal footing by establishing
expectations and ramifications if companies or other governments
violate them. Now some companies will disregard the policies and
just pay the fines, but there is still some concept of a consequence.

Right now, there is a lot of activity around Al regulations. There
is the European Union AI Act, which Parliament just adopted in
March 2024. There are draft Al guidelines that were released by
the Japanese government, and slightly different proposals in the
U.S., including President Biden’s Al executive order.

There is state-specific activity too. Over the past five years, it
has been documented that 17 states have enacted 29 bills that
focus on some aspect of Al regulations. In fact, on June 11th his
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month, I will be participating in an Al symposium at the Ohio
State House, which brings academic leaders, policymakers and in-
dustry experts to talk about the challenges and opportunities that
AT poses for Ohio’s universities.

But this practice of each state coming up with their own rules
for regulating Al, it will continue to happen if Al bills are not being
passed at a federal level, and that is a problem. I believe we have
a lot of room for improvement and making sure that people not
only understand technology and the opportunities it provides, but
also the risks that it creates.

With new federal regulations, more accurate systems and in-
creased Al literacy training and upskilling for the untapped labor
market, this can happen. The intersection of the country’s growing
dependence on advanced AI technologies, coupled with the clear
shortage of Al talent, is fast becoming a national security issue
that must be addressed urgently. In 2001, Secretary of Defense
Lloyd Austin emphasized in a speech that sophisticated informa-
tion technologies, including artificial intelligence, will be key
differentiators in future conflicts.

In the U.S. though, we have our risk and we don’t have enough
talent trained with sufficient Al literacy that is needed for advanc-
ing emerging technologies, critical to maintaining American leader-
ship. If we are not careful, we might be living another 1957 Sput-
nik moment.

Today, with nearly every aspect of life evolving to being coupled
to Al, the U.S. cannot afford to sit back and wait for an Al-based
crisis to hit. We are at a crossroads. The U.S. must make an
equivalently bold investment in growing the Al talent pool, to help
protect democracy, citizens’ quality of life and the overall health of
the nation.

I want to thank you for this opportunity to participate in this im-
portant hearing, and I appreciate the Committee’s attention to this
topic, and look forward to answering your questions. Thank you.

[The prepared statement of Dr. Howard appears in the Submis-
sions for the Record.]

STATEMENT OF DR. JENNIFER GAUDIOSO, DIRECTOR, CEN-
TER FOR COMPUTING RESEARCH, SANDIA NATIONAL LAB-
ORATORY, ALBUQUERQUE, NEW MEXICO

Dr. Gaudioso. Chairman Heinrich, Vice Chairman Schweikert
and distinguished members of the Committee, thank you for the
opportunity to testify today on the crucial role of the national labs
in driving Al innovations.

Doing Al at the frontier and at scale is crucial for maintaining
competitiveness and solving complex global challenges. Today, I
want to emphasize two key points about the national labs can and
should contribute to Frontier Al at scale.

First, the role of the national labs in accelerating computing in-
novations through partnerships, and two, the role of the national
labs in critical Al advances aligned with our national interest to
date and going forward. But first, let me provide a brief overview
of Sandia National Labs to provide context for the rest of my testi-
mony.
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Sandia is one of three research and development labs of the U.S.
Department of Energy, National Nuclear Security Administration.
Our roots go back to World War II and the Manhattan Project.
Throughout its 75 year history as a multi-disciplinary national se-
curity engineering laboratory, Sandia’s primary mission has been
to ensure the U.S. nuclear arsenal is safe, secure and reliable, and
can fully support our nuclear deterrence policy.

Importantly, there is strategic synergy and interdependence be-
tween Sandia’s core mission and its capabilities-based science and
engineering foundations, because breakthroughs in one area beget
discoveries in others in a cycle that pushes breakthroughs and
fuels advancements.

For decades, the Department of Energy National Labs have been
pioneering breakthroughs in high performance computing through
strong public-private partnerships. This collaborative approach has
greatly enhanced America’s overall competitiveness.

As Mike Schulte from AMD Research said, “One of the key take-
aways is how impactful the forward programs were on our overall
high performance computing, plus Al competitiveness. We not only
created great systems for the Department of Energy, but in general
it greatly enhanced U.S. overall competitiveness in high perform-
ance computing Al, and energy efficient computing.”

Another powerful example is our recent tri-lab partnership with
Cerebras Systems that I discussed in my written testimony. Let me
expand upon that impact of that partnership by sharing the latest
results.

Funded by NNAS, the team achieved a major breakthrough
using the Cerebras wafer scale engine to run molecular dynamic
simulations 179 times faster than the world’s leading supercom-
puter. This required innovations in both hardware and software.
This remarkable advancement has the potential to revolutionize
material science and drive scientific discoveries across various do-
mains.

For example, renewable energy experts will now be able to opti-
mized catalytic reactions and design more efficient energy storage
systems by simulating atomic scale processes over extended dura-
tions. This partnership exemplifies how to open up new frontiers
in scientific research, potentially transform industries and address
critical global challenges while pushing the boundaries of AI and
computing technologies.

The DOE National Labs have also researched AI for decades,
with a focus on addressing critical challenges for the nation. Re-
cently, ten of these laboratories, including Sandia, showcased their
work at the AI Expo for National Competitiveness in Washington,
D.C. At the Expo, the labs highlighted their contributions to Al re-
search and their ability to contribute to the frontiers of science and
solve national energy and security challenges.

The labs are developing reliable and trust for the Al-based solu-
tions for critical areas such as nuclear deterrence engineering, na-
tional security programs, non-proliferation, energy and homeland
security needs and advanced science and technology. Pushing Al to
the frontier and scaling it through the Department of Energy’s
Frontiers of AI for Science, Security and Technology initiative
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known as FASST, will maintain U.S. competitiveness and solve
global challenges.

The national labs’ long history driving computing innovations,
coupled with our strategic Al research focused on key applications,
makes DOE and the labs invaluable partners for realizing AI’s full
potential through secure, trustworthy and high performance sys-
tems.

In New Mexico, we are working with our premier institutions
and industrial partners in the state to finalize the New Mexico Al
Consortium. This consortium seeks to transform the landscape of
Al research, cultivate a skilled workforce, and build a robust infra-
structure to support cutting edge Al research, education and com-
mercialization in the state.

By harnessing the lab’s capabilities through academic and indus-
try partnerships, we can lead the world in Al while safeguarding
our national interests. I welcome the discussions on how we can
work together on this critical imperative. Thank you for convening
the hearing, and I look forward to your questions.

[The prepared statement of Dr. Gaudioso appears in the Submis-
sions for the Record.]

Vice Chairman Schweikert. (off mic)

Chairman Heinrich. Thank you, Vice Chairman Schweikert.
Dr. Gaudioso, as you talk in your testimony, national labs like
Sandia have historically played an important role in innovation
and technology development. How has that prepared them to stew-
ard Al development?

Dr. Gaudioso. The national labs when it comes to AI develop-
ment one, we have a history of working in Al, in the algorithms.
Our work in advancing computing technologies has been focused on
supporting the simulation missions and the science the labs have,
but we can also have been using that computing power to start
pushing large-scale Al.

We also in the national labs actually have the world’s largest—
the free world’s largest scientific workforce, and the unique data
sets that science has. So for instance, ChatGPT and other types of
large language models are built on the corpus of knowledge that is
in the Internet.

We know that we can build much more exquisite and impactful
models if we train them on the exquisite science data that we have
in the Department of Energy, and we look forward to using that
data to build models that can transform how we do science to solve
our challenges.

Chairman Heinrich. Can you explain a little bit of that, be-
cause you know, there is a tendency among some of our colleagues
to think of Al now just as a really elegant chatbot, you know, some-
thing that can respond back with, you know, with language that
you would be hard-pressed to know whether it was a human or not
on the other side.

But when you take a large language model and you put in on top
of some of these foundational science models, so that you can use
language as the—basically to coach new science, new alloys, new
molecules, new pharmaceuticals, out of these foundational models,
you get really powerful combinations.

Can you talk about the opportunities there a little bit?



10

Dr. Gaudioso. I would be happy to discuss those opportunities,
because I think, you know, we have the large language models that
are trained on language, visual arts, other popular media. We now
need to train physics models. We need to train them on chemistry
data and these models will help us be able to make connections in
the science data that today, you know, I am a chemist by training.

I was trained to read the scientific literature, comb through the
data, spend years trying to make sense of the world around me,
make a hypothesis, design experiments to test my hypothesis and
iterate. Well, if we can train a chemistry Al model, I have my own
student intern right there with all of the world’s chemistry knowl-
edge, or at least the trust chemistry knowledge included in it, and
we can use that to make science go much faster and to make con-
nections that no human is ever going to make, right?

And so we’re already seeing this in materials discovery.

Chairman Heinrich. Yeah, material science in particular I just
an incredibly slow, painful like long-term endeavor in the normal
course of how we do science. I think it is really going to change
that dramatically. We heard a little bit about the importance of
labor and workforce in having, maintaining our advantages in Al.

But you mentioned something else, which is data. Talk a little
bit about what the unique data sets that we have at places like our
national labs, within our agencies, and how some of that—and for
that matter data curation, the importance of data curation, how
that gives us a leg up over some of our competitors as well.

Dr. Gaudioso. Yeah. The data is really at the heart of Al, right,
and we have data both open science data, the Office of Science Lab-
oratories. The national labs broadly do science to advance the pub-
lic interest. So most of the science data we have is public.

But we as the scientists that discover and produce that data
know how to interpret it and how to curate it to make it Al-ready,
and to be able to use it to build these models. But we also have
access—as federally funded research and development centers, we
have trusted partnerships with the U.S. government, and we have
access to national security science data that we use, as Sandia
does, in designing hypersonic reentry bodies or nuclear weapons.

And that data, which of course we do not want to make public,
can be used to train closed foundation models that will help us
change the design life cycles and respond to—at the speed of the
national security threats we are facing today.

Chairman Heinrich. Great. I am going yield back the rest of
my time, Vice Chairman.

Vice Chairman Schweikert. Thank you, Chairman Heinrich.
Dr. Miller, first you already know I am a bit of a fan what you do
and the way you think. Can you play a game with me instead of
just reading a written question here? I come to you, you get to use
the full power of what you believe exists today and is going to exist
over the next year.

How could you revolutionize medicine? How could you revolu-
tionize the cost? How could you revolutionize making people well
and the morality of ending and providing cures?

Dr. Miller. A couple of answers. One, if you had high blood pres-
sure, we have software that could titrate the medications for you.
You could do that home, you could send me a message. I could talk
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with you about exercise, and in fact software in theory could titrate
lots of medications for lots of common conditions.

You would not even have to necessarily leave your house to see
me. In fact, a lot of the time you might not even need to see me,
and then see me for acute concerns. You could automatically have
your clinical preventive services ordered, right? You could have
your colonoscopy, if relevant a PSA to check for prostate cancer.

So a lot of care could occur not just outside the walls of the clinic,
but also even outside needing to see a physician. And then let us
say you had a condition and you had to do a prior authorization,
which my colleagues and I do not particularly enjoy doing.

Imagine if the first layer of approval or review and then approval
were automated and in near-real time?

Vice Chairman Schweikert. You know, we have that piece of
legislation. So Doctor, within that scope, you have the data of my
wearables, my breath biopsy, whatever it may be. Do you see a
world at least at the basic level, the Al and then the algorithm
that’s attached to it could write the scrip?

Dr. Miller. Absolutely.

Vice Chairman Schweikert. Okay. That was clean without a
whole lot of struggle. Dr. Howard, this is a little bit different, but
in—and you need to correct me, because I was listening to your dis-
cussion about okay, we need more people, a variety who are writing
Al and code. But in some ways, maybe I have the utopian vision
of it provides access for more people to be able to do technology.

Most people have no idea of how to write an app, but they can
use the app to do technical jobs. Is there some ways that yes, there
may be this hierarchy of here is over here, my people writing code,
doing those things. But over here, is not this an empowerment for
almost every American to do things that are much more complex?

Dr. Howard. Yeah, it is. So when I define Al literacy, it is not
about creating computer scientists or coders. It is about making
every citizen understand how to interact with AI to do their jobs
better. So it is allowing doctors to basically talk in their phone and
then transcribe it into the actual records that can then be shared
with other doctors. So that is really about it.

Vice Chairman Schweikert. Okay. That is much more elegant
way to phrase it. Mr. Thierer, what is my GDP growth? What is
my—I have a personal fixation on where we are demographically
as a country. We are getting old very fast. We often do not want
to talk about it.

We have to be brutally honest. 100 percent of calculated future
debt for the next 30 years, interest, health care costs and if a dec-
ade from now we backfill Social Security. It is demographics. What
is r})roul" vision of Al, the growth, the labor substitution? Does it save
us?

Mr. Thierer. Yeah. Well, nothing can save us, but it can cer-
tainly make a major contribution towards the betterment of our
government processes and potentially our debt. There has been
various estimates, Congressman, on exactly how much AI could
contribute to overall gross domestic product, the low end being
somewhere like at least 1.2 percent annually, but it goes up from
there, with one forecast for 15——

Vice Chairman Schweikert. I beg of you to be slightly louder.
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Mr. Thierer. 1.2 percent annually GDP boost and 15.7 trillion
potential contribution to the global economy by 2020, according to
another report. I have all this data in a supplement to my testi-
mony. And again, the estimates vary widely.

But the bottom line is almost all economists, political scientists
and consultancies realize that this is a great, you know, oppor-
tunity for the United States to once again build on the success of
our past technological, you know, success story of the Internet and
digital economy, you know.

We look at the data that our government has put out, the Bu-
reau of Economic Analysis. I mentioned one data point in my testi-
mony. $4 trillion in gross output from digital economy in 2022.
Nine million jobs, a huge amount of compensation. 18 of the 25
largest digital technology companies in the world by market cap-
italization are U.S.-headquartered companies. Fully 50 percent of
the largest digital technology employers in the world are American
technology companies. That happened because we got policy right.

Vice Chairman Schweikert. Thank you, Mr. Thierer. All right.
To our true Al expert, Mr. Beyer.

Congressman Beyer. First of all Mr. Vice Chairman, thank you
very much for convening this, and I am very excited to be here.
Thank you very much for coming. I am a huge Al optimist, espe-
cially on the health care side.

So Dr. Miller, in fact I just got off a Zoom a couple of minutes
ago with Dr. George Church at Harvard, who was explaining to me
that he and his colleagues have built new microorganisms with
DNA completely different from all the other DNA on the planet.

And because of that, the viruses do not work. They are com-
pletely, completely immune for viruses. Within these are the idea
of making replacement organs that will not be rejected, because
there will be nothing to reject. They will be unrecognizable. Just
extraordinarily exciting.

So Dr. Miller, you talked about how agencies like ARC have been
at the forefront, but we have seen in the past that to introduce the
new technologies to medicine has not necessarily improved things.
He specifically talked about the absence of labor productivity
growth in health care. The best example I can think of is how
EHR, electronic health records and the lack of interoperability.

Veterans Affairs and DoD have been fighting for years about how
to bring them together. How do we take—how do we acknowledge
the 17 to 19 percent GDP on health care, like double the highest
of any other place in the world, and use AI to bring down those
costs and bring labor products in the deal?

Dr. Miller. Thank you. I think a lot of this is practical, right?
So one, one of the many things that gets in the way of actually us
using it in a productive and proactive fashion is state and federal
regulation. There is a role for state and federal regulation, but we
do not want to go to town to prevent people from innovating at the
bedside and getting it into practice.

Think about a radiologist, right, reading CT scans, mammo-
grams. Imagine if software automatically went through all the im-
ages and I pre-identified the areas of concern. That could massively
speed up the efficiency at which that radiologist reads those CT
scans. Instead of reading ten an hour, maybe they read 12 or 14.
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So if we direct payment and FTA policy to support this, for ex-
ample, if a tech company is providing a service, why not let them
bill, right? If they can provide that service cheaper than I as a phy-
sician or a nurse practitioner or a pharmacist, they should have the
opportunity to bill for that and compete.

And if you have that competition within a population-based pay-
ment system like Medicare Advantage or Medicaid Managed Care,
you can potentially drive service delivery and innovation for con-
sumers to then have a choice.

They could have a choice of whether they want human in-person
service; they could have remote human service, maybe with a blue
tooth exam; they could have remote service like audio video only;
they could have automated service, right, from software, or they
could even have a phone visit or maybe an email visit.

And so if we drive policy to give consumers that choice, then that
will improve labor productivity, because the consumers will choose.

Congressman Beyer. Thank you, Dr. Miller, very much. Mr.
Thierer, your ten principles to guide Al policy, you said “It’s equal-
ly important that lawmakers not demand that all Al systems be
perfectly explainable in how they operated.” We had Secretary
Becerra in here recently over at Ways and Means. I asked him
about that, and he said that HHS does not have enough authority
to see behind the curtain. But we also, every doctor I talk to, is
worried about prior authorization decisions being made by Al.

What are the limits of explainability? What can we as lawmakers
really demand in terms of explainability?

Mr. Thierer. Yeah, well transparency is a good principle, but
the question about how to mandate it by law is always tricky. And
when you get specifically into algorithmic explainability, the ques-
tion of exactly how do you explain all the inner workings of a
model before it gets to market, right?

That is very difficult, and what I have articulated in the ten
principles to the AI Task Force that I sent out were basically the
need to, on the back end, look at how we can regulate the outputs
or outcomes associated with algorithms, as opposed to trying to
micromanage all the inputs and figure out how “explainable” they
are, quote-unquote.

Because 1 think that is a fool’s errand. I do not think that can
be done efficiently without stopping a lot of that innovation from
happening altogether. That does not mean again we do not regu-
late; we just regulate it as we look at the outputs or outcomes to
see did it actually work as billed, right? That is the most important
thing. Did it actually hurt anyone? Is there any actually consumer
harm, and then we address it with targeted policies.

Congressman Beyer. Great, thanks. We do have a wonderful
Al Foundation Model Transparency Act, bipartisan, two Dems, two
Republicans in the House side, I think many on the Senate side,
trying to find that right balance. But thank you for the principles,
and Mr. Chairman, I will yield back.

Vice Chairman Schweikert. Mr. Schmitt.

Senator Schmitt. Thank you. Just a few comments, then I have
a couple of questions. America’s poised to enter the next decades
of the 21st century hand in hand with the technology that could
possibly define it: artificial intelligence.
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Decades of innovation and entrepreneurship have led to this
point, from industry titans of NVIDIA to innovation centers like St.
Louis’ own geospatial hub. America is ahead in the Al race and has
the resources to double down on its unique advantages.

Yet America’s position in Al is under constant pressure. China
is investing billions and billions into its own AI industry. Some of
this investment is for Al surveillance technology, to export their
malignant surveillance state abroad. There is no telling what could
happen if China became the dominant player in the 21st century.
I am sure China is watching us; Europe is too, hoping that we bury
our burgeoning Al industry in unnecessary regulation and lose
sight of what got us in this position in the first place.

The worse thing we could do in this race towards Al is stifle in-
novation by unleashing the bureaucrats and putting crippling regu-
lations onto innovators. The EU has done this and now Europe will
now most likely be watching this race from the sidelines.

Yet there have been rumblings here on Capitol Hill and fancy
summits all over the world that the U.S. should over-regulate this
industry. This would only serve to hamstring our innovation and
give the China the keys to this amazing technology.

I want to zero in on this because we—I think this is a common
theme that we hear about as far as over-regulating, and I think the
American way here is a—we are concerned about this. But I want
to drill down on that a little bit, and maybe Mr. Thierer I will start
with you.

What do we mean by that? Like how would you define that? Col-
orado has passed some regulations that even their governor has
questioned. I am just using that as one example. What is it that
we should be concerned about in this framework?

Mr. Thierer. Certainly. Thank you for the question. So first of
all, as of noon today, there are 754 Al bills pending across the
United States of America. 642 of those bills are at the state level.
That does not include all the city-based bills.

Probably the most important Al bill that has passed so far is
New York City. Not New York state, New York City. And so there
is patchworks and then there is patchworks, right? And so the
cumbersome nature of all those compliance rules added on top of
each other, even if well-intentioned, can be enormously burdensome
to Al innovators and entrepreneurs. So that is just one thing to
note.

The other thing to note is that there has been discussions about
the idea of like overarching new bureaucracies or, you know, cer-
tain types of licensing schemes. I have no problem with existing li-
cense schemes as applied in the narrow focused areas where Al
might be applied, whether it is medicine, you know, drones, driver-
less cars.

But an overarching new licensing regime for all things Al is
going to be incredibly burdensome. That is a European approach.
We do not want that. And sir, let me just say something about your
China point, because this is really important.

You know, we are here on June 4th. This is the 35th anniversary
of the Tiananmen Square Massacre. When we talk about like, you
know, the importance of getting this right for America and our
global competitiveness, it is important for exactly the reason you
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pointed out. Because if we do not and China succeeds, then they
are exporting their values, their surveillance systems, their censor-
ship.

The very fact that I just uttered the term “Tiananmen Square”
at this hearing means it will not—this hearing will not be seen in
China. I apologize for that to everyone else here. But the bottom
line means that that means what is at stake is geopolitical com-
petitiveness and security and our values as a nation. So this is why
we have to get it right.

Senator Schmitt. So it is interesting, because when I was going
to school the idea was that sort of the more literate a society be-
came, the more educated it became, the more open it became, the
more likely they were to become a democracy, right, and China was
kind of always an example of maybe if there are fewer poor people
there and they are more literate, that ultimately they will demand
more.

But interestingly, Al has uniquely, and very low tech Al as it re-
lates to surveillance, has empowered Communist regimes, right? It
empowers the totalitarian level of control that 30 years ago I am
not sure anybody could really foresee, and that is certainly what
they have capitalized on to your point.

If people think that that is a way to maintain power, which has
been the way of the world in many places, you are right, you
know—They become the dominant player in this. I do want to just
shift with a little bit of the time I have left, and anybody please
chime in on this point, but I will start with you, Mr. Thierer, again.

Big tech versus little tech here. I think there is a—there is a con-
cern, at least that I have, that a regulatory scheme or we are doing
something that sort of protects the big players, but ultimately
leaves out the innovation, again that got us to this point now.

How would—how do you view this and what can we do to guard
against that, because I do think there are some folks that want a
more, sort of a protectionist view of the big players here, and they
have all the answers. They are very important players, but not the
only players. How do you guard against this shutting out little tech
in this process?

Mr. Thierer. Amen to that. So, let us take a look at Europe. I
mean one of the things that I always ask my students or crowds
that I talk to about AI policy or technology policy, as I say, name
the leading digital technology innovator headquartered in the Eu-
ropean Union today. Silence, right?

That has everything to do with getting policy wrong, and what
the European Union—the only thing they are exporting now is reg-
ulation. And basically that is all they have got left, and they are
trying to regulate mostly large American tech companies.

And so what is ironic that—is it was meant to sort of like keep
things more in check and competitive, but there is only a handful
of large technology companies that can comply with those rules and
regulations. We do not want that to happen in the United States.
We have thousands upon thousands of small entrepreneurial com-
panies starting up in the Al space right now, and this is the hope
for the future, especially open course technology.

You know, right here in America that is happening on the
ground. We have got to preserve that entrepreneurial, you know,
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freedom to innovate kind of model for the United States, so we do
not become the innovation backwater that is the European Union.

Senator Schmitt. Thank you. Thank you, Mr. Chairman.

Vice Chairman Schweikert. Senator Klobuchar.

Senator Klobuchar. Thank you very much. Thanks for doing
this important hearing, and thank you to our witnesses. I come
from a state that believes in innovation. We brought the world ev-
erything from the pacemaker to the post-it note, and I also think
that we have to get ahead of this in a good way.

We have to put guardrails in place. That is something that we
really did not do with tech policy, and now there are all kinds of
issues with privacy. I am not going to go into everything that we
need to do, that I hope we can do differently with Al

I think David Brooks, a columnist, put it best when he said “The
people in Al seem to be experiencing radically different brain states
all at once. I found it incredibly hard to write about because it is
literally unknowable whether this technology is leading us to heav-
en or hell.”

We need guardrails that acknowledge that both are possible. So
I will start with Senator Thune and I serve on the Commerce Com-
mittee, and we have introduced legislation that has gotten some
positive feedback, the Al Research, Innovation and Accountability
Act to increase transparency and accountability for non-defense ap-
plications, and sort of differentiating between some of the riskier
applications like electric grids and then others, and directing the
NIST, the Commerce Department to issue standards for critical im-
pact systems.

So I guess I will start with you, Mr. Thierer. The bill that I just
mentioned takes a risk-based approach that recognizes different
levels of regulation are appropriate for different uses of Al. Do you
agree that risk-based approach to regulation is a good way to put
in place some guardrails?

Mr. Thierer. Yeah, absolutely. I wrote a paper about your bill,
Senator, and I

Senator Klobuchar. Maybe I know that. It gets kind of a soft-
ball beginning.

Mr. Thierer. Well, I love building on the NIST framework,
right, because that exists and it was a multi-stakeholder, widely
agreed to set of principles for Al risk management. And so it is
really good utilize the sort of existing sort of regulatory infrastruc-
ture we already have, and build on that first.

Senator Klobuchar. Uh-huh, very good. Do you want to add
something Dr. Howard? I also noticed that your testimony empha-
sized the importance of Al literacy, training and we actually in
that bill direct the Commerce Department to develop ways of edu-
cating consumers that this has got to be part of anything, including
the work that Senator Heinrich, our leader here, as well as Senator
Schumer and Senators Rounds and Young have done for the bigger
base bill, and that we hope to be part of. Do you want to talk about
literacy a bit?

Dr. Howard. Yeah. I think even if you think about doing policy
right, you have to have individuals understand that definition of
right. If you do not understand AI and both the opportunities and
the risks, there is no way that you can think about great policy.
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And so when I think about this, it is not just computer scientists
and engineers; it is everyone that is touching any type of tech-
nology, to understand how to define it, understand data, under-
stand parameters, understand outcomes, understand what the im-
pacts are on different markets, different populations. So that is
really important.

Senator Klobuchar. Do you want to add anything, Dr.
Gaudioso?

Dr. Gaudioso. You know, I think, that there is the importance
of the risk framework. There is also research that needs to be done
to give us the technical underpinning, right? Trust is something
that a human conveys, but we are still in the early stages of doing
research to understand what makes a model trustworthy.

When does it respond within the bounds of our data, what—
where is it reliable, where is it not? And so I think, you know, pol-
icy just needs to keep in mind where we are heading and what the
technical basis is at any given point in time, because the tech-
nology to understand the trustworthiness, the mathematical
underpinnings is something the national labs have researched for
a long time and is moving quickly.

Senator Klobuchar. Uh-huh, very good. One of the things that
I am like hair on fire at the moment is just because I chair the
Rules Committee, is the democracy piece of this, and I guess I will
ask you. This is not the subject really. We are talking about inno-
vation.

But if our democracy is unstable because people do not know if
it is the candidate they love or the candidate they do not like that
is speaking, because you cannot tell, it is just something that we
have to think about in terms of going forward as a nation. Some-
thing like over 15 states now have required bans or disclosures on
deep fake ads.

Senator Hawley and I, as well as Senator Collins and Coons and
many others have put together a bill on actually banning deep
fakes with exceptions for satire and the like. Senator Murkowski
and I have the bill that we lead on disclaimers. And I am just real-
ly worried with federal elections, that while states are doing things,
which is good, we do not preempt them on state ads, that we have
to guardrail our democracy here so people know who they are hear-
ing from.

And I often get worried that some little disclaimer at the end, no
one is going to really know. Do you want to answer that?

Dr. Howard. That is true. It is just like with consent forms. No-
body actually reads them, and so one of the things is how do we
provide individuals or how do we provide some transparency and
trust on the information they are hearing, because we know it is
very easy to manipulate individuals with advertisement and media.

And so if those advertisements and media are very, very real or
associated with a candidate that people resonate with or do not,
that will influence them, guaranteed 100 percent.

Senator Klobuchar. Uh-huh. And Dr. Miller, I think I am out
of time, but I will put a question in writing to you on tech hubs.
I know that you know a lot about this kind of—your testimony is
on the importance of policies that promote development of new
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science and new innovation, and we have a lot of medical device
in Minnesota and it served our country well.

I just want to talk a little bit about that and tech hubs, and you
can do it in writing, unless you want to add something and the
Chair will let me ask you that. Is that okay? Do you want to add
anything on that?

Dr. Miller. Yeah. I guess one thought, I think, with tech hubs
and also just tech innovation, is we often do not realize that the
current status of purely human-driven care is actually frequently
low quality and often highly unsafe.

And so promoting innovation at universities, at small companies
that change that and automate components of care delivery or as-
sist nurses, doctors, pharmacists, whomever in making decisions,
will actually massively raise the quality and safety and efficiency
of care.

I would add, I would say my greatest fear is actually that we do
not take advantage of this opportunity, because the care delivery
system is a mess.

Senator Klobuchar. That is where you go to heaven or hell. We
have got to make sure we have got it right. All right. Thank you
very much, Dr. Miller. Thank you all.

Chairman Heinrich. And Senator, that was a terrific question.
It is sort of the—we sometimes have, are emotionally tied and
sometimes the disruption of the technology makes us nervous. But
the math is the math.

You know, we have seen a number of papers that talk about
some of the ability for the Al to read the data coming off my watch
or the wearable or the glucose meter or the thing you blow into,
and being able to analyze that data actually is remarkably good
and statistically much more accurate, you know, someone that
went to postgraduate school for what, nine years?

And I feel crappy saying that, because I cannot imagine what
your student debt is.

Senator Klobuchar. On that note——

Vice Chairman Schweikert. Yeah, on that note. Thank you,
Senator. And Congressman Beyer was actually—and he and I were
sort of channeling each other. Where I am trying to get is a model
where Al makes traffic better, where AI helps me attach an air
quality monitor to these things, and we crowd source our environ-
mental data, where Al is—and I accept some of that becomes tech-
nically an algorithm underlying. It is actually not, you know, crawl-
ing through a stack.

But even where Congressman Beyer was, the ability to revolu-
tionize the cost and delivery and efficacy of health care, of—what
was it, about three weeks ago, a month ago, we had one of the first
drugs solely designed by AI, a new molecule that looks like it has
a remarkable efficacy.

How do I get this to move fast, because I believe cures are moral?
And it is an interesting—is the solution an environment as you and
I think about policy, is it taking a look at the outcomes and making
sure those outcomes are effective and in some ways moral, effi-
cient?
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Because if we do not do something fairly dramatically on the cost
of delivering services, I mean yesterday we borrowed $101,000 per
second over the last 366 days. It is a leap year.

You know, if I had come to you a few years ago and said we are
going to be over $100,000 a second in borrowing, and almost all the
growth of borrowing is interest. Interest now will be number two
in our spending stack, and the growth of health care. Am I chan-
neling you appropriately?

Congressman Beyer. Totally, very much so. It is terrifying to
think that interest on the debt is greater than Medicare, greater
than Medicaid, greater than the Defense budget. Only has to catch
up with this discretionary non-defense.

Chairman Heinrich. Yeah, just Social Security.

Congressman Beyer. And Social Security.

Chairman Heinrich. So as I come to all of you, you have the
ginormous computers and lots of technical data that is not public.
You have the next generation students. You have the policy and
you have the case of how we could revolutionize health care. How
do I deal with the fact that when he and I have actually had con-
versations of telehealth, you know, digital health.

The fact of the matter is in many ways you know this because
you sat and we talked about it. If the pandemic had not happened,
I do not know if I would have ever gotten our telehealth bill a sin-
gle hearing. It only moved forward—and because apparently grand-
ma would not know how to work FaceTime. Turns out she is really
good at it.

I do not believe the next generation is talking to someone on the
phone. I think it is reading the data off my body. How do I sell this
story, Dr. Miller? How do we sell the morality of doing it better,
faster, cheaper and much more accurately?

Dr. Miller. I think it is immoral not to do that, right? So if we
do not give patients the choice of having cheaper, more efficient,
more accessible, more personalized care, I think that we would be
making a massive moral error. You mentioned telehealth. 20 years
ago if we talked about telehealth, people would say that we were
cuckoo for Cocoa Puffs, right, because no one is going to call their
doctor, do Skype or FaceTime, and now it is the standard.

It took a global pandemic where a million Americans died, for us
to have telehealth. So I think the answer is one, hopefully we do
not have another global pandemic, but we do not want to wait until
there is some catastrophic event until we offer automated or auton-
omous care, right?

If you are a poor American with chronic disease, autonomous and
automated care or Al-assisted care is basically the best thing ever,
because you will get more access, you will get higher quality and
it is going to be cheaper. So I personally think that we have to do
it. It is not a choice.

Chairman Heinrich. Mr. Thierer, and if you—I know you are
going to respond to that. Does it make a difference in our world
that, what was it three weeks ago, Apple finally got its next gen-
eration a watch for cardiac arrhythmias, those things, essentially
certified as a medical device.

Is that what you were talking about, that the next generation
disruption is coming?
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Mpr. Thierer. Yeah, absolutely. And to answer your question,
Congressman, about how we essentially sell these benefits, we talk
about it in terms of opportunity cost. Like what would be losing,
it is what kind of foregone innovation will we lose if we do not get
this right?

Well, we can put our numbers on this. Let us talk about some
of the biggest killers in America today. 800,000 people lose their
lives to heart disease. 600,000 people lose their lives to cancers
every year now. I mean how about—how about cars? Let us talk
about public health and vehicles.

I mean every single day there are 6,500 people injured on the
roads in America, 100 of them die. 94 percent of those are attrib-
utable to human error behind the wheel. I have to believe that if
we had more autonomy in the automobiles sector, we could actually
make a dent, excuse the pun, in that death toll.

Yeah, and so I mean this is where we can talk to the public
about like the real world trade-offs that work if we get this wrong,
right? I mean we have had a 50 year war on cancer that goes back
to the time when Richard Nixon was in office and, you know, we
have made some strides, but we could make a lot more if we had
serious, robust technological change to bring to bear on this
through the form of computation and algorithmic learning. I mean
this is where we can make the most efforts.

Chairman Heinrich. Mr. Vice Chairman, if I can wonder for
just 30 seconds?

Vice Chairman Schweikert. (off mic)

Chairman Heinrich. Okay, well I'm just—I just wanted to help
you stay on message. But if I can go off message for a minute. I
wanted to respond to one of the things that Senator Schmitt said
about licensing. My dear friend Tom Wheeler, who chaired the
FCC, a Democrat and clearly a left to center Democrat, called to
tell me how important it was not to use licensing in Al

That when we did that, all we were doing was essentially em-
bracing anti-competitiveness, and locking in the advantage of the
incumbents. We need to be very careful about that. Senator
Schmitt also started with two minutes on China. I also want to
quote Martin Wolf, who is the editor-in-chief of Financial Times,
saying please do not give up.

That 20 years of liberalization is too soon to tell, that sooner or
later, the state model of Virginia is sic semper tyrannis, that soon-
er or later the Chinese people are going to rise up. And we need
to be worried about the Chinese Communist Party, not the Chinese
people, that they will be demanding freedom sooner, hopefully rath-
er than later.

Dr. Howard, I have two Brunonian children. So it is wonderful
to have you here, and I really appreciate your service on the Na-
tional Al Advisory Council. I mean you really set the stage for the
big executive order and all that.

And I specifically understood your emphasis on digital literacy.
We have been looking at what Finland has done with the multi-
hour training in digital literacy. As we struggle with deep fakes,
which are now coming more and more, that you start with the no-
tion that we need to be teaching people what to be suspicious of,
and let their own instincts kick in.
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But how—how can we develop digital literacy in a much more ro-
bust way that we have done so far?

Dr. Howard. Well, I think this is an area where you have to
bring in academics, industry, organizations, non-profits and govern-
ment. I think about it as very similar to cybersecurity. Nowadays,
people actually check to make sure is this really spam. I'm not
going to click the link.

But I will tell you five years ago, everyone was clicking. And so
how do you get people to be aware that this is an issue? Half of
the Americans have no clue that, you know, there might be a fake.
It might be manipulation. Advertisement might by via chatbot. I
mean so what it really is is ensuring that we have this conglomera-
tion of everyone thinking about how do we train within the organi-
zation, outside the organization, from K to 12 to gray.

Chairman Heinrich. David, also before yielding back to you,
because you did not shorten my——

Vice Chairman Schweikert. This is a conversation. We are
doing almost a colloquy question model.

Chairman Heinrich. Well, in a colloquy thing, I want to thank
you for bringing together

Vice Chairman Schweikert. And we are actually also stalling,
because I have another member coming.

Chairman Heinrich. Oh okay.

Vice Chairman Schweikert. So keep going.

Chairman Heinrich. Thank you for getting the Joint Economic
Committee to focus on the challenges of diabetes, and end stage
renal disease. We had the same type hearing a few months ago,
and we have both been worried about the cost of dialysis. It took
Mitch Daniels, former OMB Director, etcetera, to do the math
while we were sitting here and say 31 percent of our Medicare
budget right now is just dialysis.

Vice Chairman Schweikert. Think about what he just said. 31
percent is Medicare; 33 percent is all health care. It’s functionally
diabetes.

Chairman Heinrich. $260 billion a year, and now we have
f(‘}LP—I antagonist. We have solutions. Not inexpensive, but so
ar——

Vice Chairman Schweikert. Can you help me do some things
on the farm bill?

Chairman Heinrich. Oh, absolutely. Everything we can. But
this, when we look at how to deal with the $100,000 a second and
how we make the 19-18 percent of GDP on health care trim down,
and not just GLP-1 but many other ways that we think are using
technology and Al and better management to manage health care
in America.

Vice Chairman Schweikert. Dr. Howard, just a stick in the
back of your head and it is a slightly non-sequitur as you were
talking about teaching people technology literacy. What is our only
success functionally in the last decade of getting Americans to actu-
ally exercise?

We have spent hundreds of billions. This is somewhat of a trick
question, and he may—he already knows the answer. It was
gamification. It was Pokemon Go. I know that sounds absurd, but
if you actually look at the data, Pokemon Go did more to get people
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out chasing their little—and we have often had this running dis-
cussion.

What would happen if that type of technology, saying here is how
I train you how to understand how to work ChatGPT. The
gamification of even down to health care and maintaining—if drug
adherence is 16 percent of all U.S. health care, when I forget to
take my statin, when I do not do those things.

How do I make it so my pill bottle cap beeps at me and those
sorts of things. There are solutions that are genuinely ahead of us,
and we are actually struggling, saying is there a unified theory of
the ability to use this technology disruption when I call the IRS?
The person I am talking to is actually ChatGPT.

But it stays on the phone with me, and it helps me fill out my
forms and then maybe texts me the form I need, instead of some-
one who has been dealing with crazy for seven hours and does not
really want to be on the phone with me. That is actually going on
right now and so far the early data of the IRS experiment of using
a chatbot has been apparently early good.

That is human, so if it be from the curers to the education to the,
you know, miracles of producing new materials. We are trying—
help us sort of build the argument that, you know, many of us are
not that bright, but we get to sit here and read things that smart
people write for us.

But how do we create a unified theory of let the technology run,
because God forbid, none of us truly know what it is going to look
like a few years from now. I mean am I being fair?

Coglg‘ressman Beyer. Mr. Chairman, will you yield for ques-
tions?

Chairman Heinrich. I thought you were going to tell us it was
a pickle ball, rather than——

Vice Chairman Schweikert. You know I do not like you any-
more. I tried one pickle ball and my eight year-old beat me. I
mean——

Mpr. Thierer. Could I just wholeheartedly endorse what Dr.
Howard had to say about digital literacy, Al literacy, because this
is really important. First of all, Representative Rochester has a
really nice bill on digital AI literacy that I think we should take
a look at. It is really good stuff.

And when we talk about this, you know, Al literacy/digital lit-
eracy, we are talking about, you know, learning for life. You know,
no matter what kind of punches come out, if we can roll with those
punches and figure out how to adapt when we know more about
the technology.

It is about building resiliency, societal and individual resiliency.
And you know, people sometimes laugh at this. I was on a—I was
a co-chair of an Obama administration Online Safety and Security
Task Force, where like the only thing anybody in the room could
agree on was the importance of digital etiquette and literacy.

So there is a lot of agreement on this. This a good place to start.
It is a good foundation for building that resiliency. And some peo-
ple will say well, that is not enough. Okay fine. We will find other
remedies. But it can go a long way.

You know, I am old enough to remember the problems we had
in this country with littering and forest fires back in the 60’s and
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70’s, and I remember well, I am sure some of you up there too as
well, that you know “give a hoot, don’t pollute.” We addressed that,
right? We went after Woodsy, you know, Woodsy the Owl and
things like that, with Smokey the Bear and forest fires.

We made a huge difference just with societal education about the
problems of littering and forest fires, right?

That was not a law that passed. That was actual societal learn-
ing. It was wrong to throw things out the window of your car,
right?

So you apply that mentality to the world of like digital and Al
policy, and we talk about again, Al etiquette, netiquette if you will,
like proper behavior. Using algorithmic services and technologies,
using LLMs, using, you know, these systems.

Vice Chairman Schweikert. I want to go, and actually I also
want to Mr. Beyer to come into this. And you know, you teach stu-
dents. You already have—you have to deal with lots of freaky,
smart people. Most of them bathe, I assume, because it is actually
really funny if you know some of your scientists.

How do I deal with my brothers and sisters here who are not
Don Beyer, who are almost fearful of technology? I mean you know,
what do we do to take away—I mean I swear they instantly think
of a Terminator movie. I mean what do you do—I mean in health
care.

I cannot tell you the—and I'm forgive my elegance in my lan-
guage, the crap I take when I basically say the same things you
have at forums of here’s my health care cost, here’s things we could
do to disrupt it using technology.

And I will get administrators and this and that to come and say
“well, we can’t do that. It might be against our state law.”

Dr. Miller. Technology allows us to operate at a higher level. 1
have a terrible sense of direction, right? So I use Google Maps and
Uber and Lyft to get places. I do not pick up a rotary phone and
call my friends to ask for directions and write them down on a note
pad, right?

Vice Chairman Schweikert. Is that after you look it up in the
phone book?

Dr. Miller. Right, yeah. I do not even have a—do not even have
a phone book in the house anymore, and you know my iPhone orga-
nizes my calendar and email and tells me where to go and what
to do, because I am a little absent-minded. And that is the stand-
ard. Like that is the standard of my day.

And I think if we make that an analogy over to health care,
where right now we have the rotary phone and we actually single-
handedly keep the fax machine lobby employed, we have an oppor-
tunity to totally transform that, so that the clinical example is like
if your blood pressure is really low and you have septic shock and
you are going to the ICU and you are getting pressers, have to
stick some big IV in your neck, 30 years ago if they did that they
would just look at, you know, the topical landmarks and put the
IV in and hope that, you know, they didn’t hit your carotid artery,
which would be bad.

Now, you use ultrasound. You do ultrasound guided. You have a
little probe and you take a look and if you try to do it the other
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way, the nurse would run screaming into the room, telling you that
you are about to be negligent and doing something bad.

And the answer here is that technology will allow us to do a
safer, more effective job. It will become the standard and at some
point to actually not use technology will be negligent.

Vice Chairman Schweikert. You get the last.

Congressman Beyer. Well first of all, on your comment on
gamification, I wanted to show you, David, that I'm on Day 641 on
Duo Lingo.

Vice Chairman Schweikert. I am so proud of you.

Congressman Beyer. And that is only because of gamification
and——

Vice Chairman Schweikert. But it makes my point

Congressman Beyer. And it will ring at 11:30 at night if I for-
got to do it.

Chairman Heinrich. So that is what I want from pill bottle
caps when you do not take your statin.

Congressman Beyer. And Dr. Gaudioso, I was very impressed
with all of your testimony, but especially the notion that scientific
machine learning, Sandia’s fusing machine learning with scientific
principles to solve scientific and engineering problems.

For me, that is maybe the most exciting part of AI. Not
ChatGPT-4, 5 or 6 or 7, but the notion that everything from fusion
energy to how our biology works, etcetera, etcetera, that you can
use machine learning, the predictive parts of Al to figure things
out. Can you expand on that as a scientist?

Dr. Gaudioso. I would love to. Thank you for the question. You
know, I think—to me, this is—this is the really exciting potential,
right? I mean ChatGPT has shown us how it can change our daily
interactions and, you know, I was able to put my written testimony
into our internal chat engine and ask it if it was, you know, help-
ing me make it a little less technical and more general, and it was
great for providing me with a first draft and editing.

But that is just been trained on the corpus of knowledge that is
in the Internet. I think what I get really excited about is the trans-
formative potential of training models on science data, so that I
have my chemist intern with me that can help me discover new
science properties, that can then help me think through the physics
in thermal and mechanical stresses to design a part that can be
manufactured today, right?

We can just go from a new material to something that can be in
our hands and usable, and transform not just how we do medicine
and how we interact with patients, but how we make things in the
country. And so Al has the potential if we do it and we can train
it with science, so that these concepts of hallucination and statis-
tically guessing what the next answer should be based on what it
has learned, we can constrain that with physics and chemistry and
science data.

We can then do new manufacturing. We can make digital twins
of the human body to take to drug discovery from decades down to
months, maybe 100 days for the next vaccine.

Vice Chairman Schweikert. Beyer, anything to follow-up.

Congressman Beyer. No, but I am so glad that you are doing
that and I—one of the things we do not talk about much is as
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somebody who ran a small business for many, many years, the no-
tion that one of the most important technologies is management.

We do not tend to think of it that way, but the way we can—
the way we can explore the use of artificial intelligence, to make
much better and management decisions much better. Once again to
the issue of making our world much more efficient, dealing with
the $100,000 per second that we borrow.

Vice Chairman Schweikert. And if we are lucky we will re-
place members of Congress with something intelligent. Never mind.

Congressman Beyer. Or raise our pay.

Vice Chairman Schweikert. And they have called votes for us
on the House side.

Congressman Beyer. Oh no. Can I ask one more question?

Vice Chairman Schweikert. Will it be short?

Congressman Beyer. Yeah, yeah.

Vice Chairman Schweikert. You sure?

Congressman Beyer. I am positive.

Vice Chairman Schweikert. Okay.

Congressman Beyer. Dr. Howard, you started Zyrobotics, and
you also made, what does it say, STEM tools and learning games
for children with diverse learning needs.

Dr. Howard. Yes.

Congressman Beyer. I would love—you know, the chair of our
Al Task Force, Jay Obernolte, Dr. Obernolte, machine learning,
master’s from Cal Tech, so sort of a smart guy, and he made his
fortune in video games. I would love to get your insight into how
we use gaming to help educate people, on not just artificial intel-
ligence but on everything else in the science world?

Dr. Howard. Well with Zyrobotics, I could get five year-olds to
learn how to code through gamification. And so—and it really is,
is how do you provide small nuggets based on someone’s knowl-
edge, engaging with them, and bringing them along, scaffold them
along til at the end they are like oh, I am actually putting code to-
gether to do simple things for a five year-old. I think that could be
done with adults as well.

Congressman Beyer. Yeah, I would love to work with you. I
have a couple of ideas which we could go offline with. But David,
thank you so much, Mr. Chairman.

Vice Chairman Schweikert. And he knows that is actually one
of my fixations. So you are—there is a reason I like you. Thank you
for engaging in this hearing with us. You be prepared. You have—
we are going to—for three days we may ask you questions.

I am going to ask also to do something a little bit different for
the public record. If you have articles that you think would be ap-
propriate for us to try to absorb, in reality we are going to make
our staff read it and then give us the highlighted copy, please send
it our direction. And with that we are off the boats. This hearing
is adjourned.

[Whereupon at 3:40 p.m., the hearing was adjourned.]
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Thank you, Vice Chairman Schweikert. And thank you and your staff for putting together this
hearing today.

The rapid advancement of Al innovation created immense possibilities and opportunities.

This new technology is exciting. But with these advancements come potential challenges and
risks that must be addressed.

Al could fundamentally alter the U.S. labor market in the very near future.

It could make some jobs obsolete while creating new opportunities for other workers. This could
dramatically change people’s salaries and job prospects in just a few years.

The federal government has an important role to ensure we reap the rewards of this new frontier,
while mitigating the risks and dangers.

Tt is therefore crucial that Al technologies are developed in a way that reflects our democratic
values and supports American industry and the American workforce.

Last month, | helped to introduce a new bipartisan roadmap for the development of legislation on
artificial intelligence.

This roadmap will position us to better deliver major scientific and medical advancements and
help us maintain our global leadership.

Most importantly, the roadmap lays out the guardrails necessary to mitigate the risks of AL

This includes steps that would block corporations from using Americans’ data against them,
safeguard the work of creative professionals, and prevent automation for key tasks that should
only be done by humans.

Congress has already started to tackle some of these issues with legislation.

Thanks to my bill, the National Al Initiative Act, the National Science Foundation recently
announced $140 million in funding for seven new National Artificial Intelligence Research
Institutes as a part of a cohesive, cross-governmental approach to address Al-related
opportunities and risks.

These new institutes will advance research on ethical and trustworthy technologies in
cybersecurity, climate change, understanding the human brain, and enhancing education and
public health — all while supporting the development of a diverse AT workforce.
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Congress can continue to aid these efforts by better understanding how companies are integrating
technology in ways that either augments workers or replaces them, and proposing policies that
are pro-augmentation where that makes sense.

We can also keep American leadership in Al by bolstering STEM education and workforce
training efforts that encourage Al literacy.

It is critical that we invest as a nation to make sure the United States is leading the way when it
comes to both embracing opportunities and managing the safety and security risks that come
with AL

Seven months ago, President Biden issued a historic executive order to do just that.

To date, all the federal agencies have now taken the necessary steps laid out in that order. These
actions will help protect Americans’ privacy, advance equity and civil rights, stand up for
workers and consumers, and promote innovation and competition.

For example, agencies are working together to make sure Al can’t be used to engineer dangerous
biological materials.

They’re taking steps to ensure that federal contractors and employers comply with worker
protection laws as they introduce Al elements into the workplace.

They’re working to prevent Al from being used to discriminate when it comes to housing
opportunities or public benefits programs like SNAP.

And they’ve created an Al Safety and Security board to advise government actors, private sector
stakeholders, and the general public on the safe and secure development of Al technology in our
nation’s critical infrastructure.

The Biden administration is also taking steps to make sure that we can take advantage of all the
good that Al has to offer.

Al could help us streamline bureaucratic benefit application processes or government permitting
processes that are often too redundant and time-consuming.

It could help us identify and respond to threats to our national security and wellbeing, including
threats to utilities or our energy grid.

It could help us advance scientific research to address some of our more pressing challenges,
including medical advances and climate change mitigation.

These advances in Al and the corresponding need to ensure it is safely deployed have also help
create more jobs.

Federal agencies and the private sector alike are hiring talented tech workers and professionals to
help advance Al and the regulations and policies needed for its safe and effective use.

These workers will be critical to making sure the United States stays at the forefront when it
comes to how we use this technology.
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The key to continuing this work is funding it propetly.

We need to embrace interdisciplinary collaboration, and collaboration between the private and
public sectors.

And we need to gather a wide variety of experts and stakeholders who can contribute their
evolving knowledge to these undertakings.

I’'m pleased to join my colleagues and the experts we’ve invited today to further explore these
issues in today’s hearing.

[End]
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Chairman Heinrich, Vice Chairman Schweikert, and distinguished members of the Joint Economic Committee:

My name is Brian Miller, and I practice hospital medicine at the Johns Hopkins Hospital. As an academic health policy
analyst, I serve as an Assistant Professor of Medicine and Business (Courtesy) at the Johns Hopkins University School
of Medicine and as a Nonresident Fellow at the American Enterprise Institute. My research focuses on how we can
build a more competitive and vibrant health sector to make healthcare more efficient, flexible, and personalized for
patients. This perspective is based upon my prior regulatory experience at four federal regulatory agencies. Through
my current role as a faculty member, I regularly engage with regulators, policymakers, and businesses in search of
solutions to help create a better healthcare system for all. Today I am here in my personal capacity, and the views
expressed are my own and do not necessarily reflect those of the Johns Hopkins University or the Johns Hopkins
Health System, the American Enterprise Institute, or the Medicare Payment Advisory Commission.

In my testimony today, I will focus on three areas:
1. Improving the clinical efficiency of care delivery through labor productivity growth
2. Driving administrative efficiency for delivery systems and insurers
3. Policies to promote the development of new science and new innovation

1. Improving the clinical efficiency of care delivery through labor productivity growth
Over the past 60 years, innovation has driven changes in clinical practice, with the life sciences industry developing
over 1,200 new drugs.! Today, there are over 20,000 prescriptions drugs approved for marketing, 400 licensed biologic
products, and 6,500 FDA-regulated medical device product categories® offering patients a variety of benefits including
reduced mortality, morbidity, and improved functional status or quality of life. While retail prescription drug spending
represents just 9% of national health expenditures,? it has driven massive transformations in care for patients and
reduced morbidity and mortality. In contrast, the 51% of health care spending representing care delivered in hospitals
and clinics largely remains a vast plain yet to be significantly transformed by operational and technological innovation.

It is this arena that automation and artificial intelligence (AI) offers the most promise to transform care. Through a
combination of monopoly,* legal barriers to competition such as Stark Law,’ and regulatory policy, current models of
care delivery that are ill-suited to patients’ needs and clinical efficiency have become encased in policy concrete.
Economic measures lend further credence to the challenges of this policy story, with labor productivity in private
community hospitals remaining on average flat or negative since at least as far back as 2000.° Other economic research
suggests that health care suffers from Baumol’s cost discase,” wherein the sector’s wages rise despite a lack of
productivity growth due to rising wages in other sectors with high productivity growth, driving rising health care
delivery costs without consequential gains for consumer-patients.

! Munos, B. Lessons from 60 years of pharmaceutical innovation. Nat Rev Drug Discov 8, 959-968 (2009). https://doi.org/10.1038/nrd2961
2FDA at a Glance. U.S. Food & Drug Administration. October 2019. https://www.fda.gov/media/131874/download

3 National Health Expenditures 2022 Highlights. Centers for Medicare & Medicaid Services. Dec 13, 2023. https:/www.cms.gov/newsroom/fact-
sheets/national-health-expendi 2022-highligh

4 Testimony of Brian J. Miller, M.D., M.B.A., M.P.H. Before the U.S. Senate Committee on the Judiciary Subcommittee on Competition Policy,
Antitrust, and Consumer Rights on “Antitrust Applied: Hospital Consolidation Concerns and Solutions.” May 19, 2021.
https://www.judiciary.senate. gov/imo/media/doc/Brian%201%20Miller%20Senate %20 Judiciary%20testimony%20for%2005%2019%202021.pdf
* Miller BJ, Ehrenfeld JM, Wu AW. Competition or Conflict of Interest—Stark Choices. JAMA Health Forum. 2021:2(2):¢210150.
doi:10.1001/jamahealthforum.2021.0150

¢ Private Community Hospitals Labor Productivity. U.S. Bureau of Labor Statistics. https:/www.bls.gov/productivity/!
productivity.htm

7 Bates LI, Santerre RE. Does the U.S. health care sector suffer from Baumol's cost disease? Evidence from the 50 states. J Health Econ.
2013:32(2):386-391. doi:10.1016/j.jhealeco.2012.12.003

hlights/hospitals-labor-
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Figure 1: Labor productivity for private community hospitals (Index, 1993 = 100)*

The absence of labor productivity growth has created a politically challenging combination of unsustainable spending—
totaling $4.5 trillion® and growing at an average rate of 4.7% annually'® — coupled with a growing need for and gap in
the skilled labor supply. As care delivery outputs increase without any improvement in labor productivity, the care
delivery sector has an ever insatiable appetite for more workers. In a system subject to time lags, financing
challenges,'"''? and varying degrees of state-based occupational regulation'>!* of the health professions,'>!¢17-1819 jt jg
no surprise that there are shortages across a wide range of skilled trades, with a projected shortage of 78,610 registered
nurses (by 2025),%° 68,020 primary care physicians (by 2036),”' and 21,150 adult psychiatrists (by 2030)?* within the
next decade just to name a few, all worsened by the recent COVID-19 pandemic amongst other factors driving
burnout.>?*?> With Medicare and Medicaid expenditures in 2022 growing at 5.9% and 9.6% year over year

8 Private Community Hospitals Labor Productivity. U.S. Bureau of Labor istics. https:/www.bls.gov/productivity/highlights/hospitals-labor-
productivity.htm

® NHE Fact Sheet. Centers for Medicare & Medicaid Services. https://www.cms.gov/data-research/statistics-trends-and-reports/national-health-
expenditure-data/nhe-fact-sheet.

10 Average Annual Percent Growth in Health Care Expendltures per Capita by State of Residence. Kaiser Family Foundation. August 2022.
https://www.kff.org/other; indi

capita/?current Timeframe=0&sortModel=! %7B%22<:olId%22 %22Locatlon%22 %022501t%22:%22as¢%22%7D

! Underwood, Bonamici, Horsford Introduce Legislation to Expand Access to Clinical Opportunities for Graduate Nursing Students. Press
Release. Office of United States Rep ive Suzanne B ici, 1* District of Oregon. May 25, 2023.
https://bonamici.house.gov/media/press-releases/underwood-t ici-horsford-introduce-legislation-expand-a cal

12 porat-Dahlerbruch J, Aiken LH, Todd B, et al. Policy Evaluation Of The Affordable Care Act Graduate Nurse Educauon Demonstration.
Health Aff (Millwood). 2022:41(1):86-95. doi:10.1377/hlthaff.2021.01328

13 Cox C & Foster S. The Costs and Benefits of Occupational Regulation. Federal Trade Commission. 1990.

https://www.fte. gov/system/files/docum reports/costs-benefits-occupational-regulation/cox_foster_-_occupational li ing.pdf

14 Prepared Statement of The Federal Trade Commission on Competition and Occupational licensure Before the Judiciary Committee
Subcommittee on Regulatory Reform, Commercial and Antitrust Law, United States House of Representatives. September 12, 2017.

https://www.ftc. gov/system/files/dc /public_stat ts/1253073/house_testimony _li ing_and_rbi_act_sept 2017_vote.pdf
15 Selected Advocacy Relating to Occupational Licensing. Federal Trade C ission. https://www.ftc.gov/policy/advocacy-
research/advocacy/economic-liberty/selected-advocacy-relating-occupational-li

16 Timmons EJ, Hockenberry JM, & Durrance CP. More Battles among Licensed Occupations: Estimating the Effects of Scope of Practice and
Direct Access on the Chiropractic, Physical Therapist, and Physician Labor Market. Mercatus Center. September 28, 2016.
https://www.mercatus. org/research/research-papers/more-battles-among-licensed-occupations

7 Timmons EJ & Wei P. Resolving Roadblocks to Activating Additional Physicians. Mercatus Center. May 7, 2020.

https://www.mercatus.org/research/policy-briefs/resolving-roadblocks-activating-additional-physicians

!

18 Graboyes R & Feldstein M. For Greater Healthcare Access, License Physicians Like Pilots. Mercatus Center. September 9, 2021.
https://www.mercatus.org/research/policy-briefs/greater-healthcare-access-license-physicians-pilots
1 Scope-of-Practice Laws. Mercatus Center. March 22, 2017. https://www.mercatus.org/research/policy-briefs/scope-practice-laws
20 Nurse Workforce Projections, 2020-2035. Health Resources & Services Administration. November 2022.
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/Nursing-Workforce-Projections-Factsheet.pdf
2! State of the Primary Care Workforce, 2023. Health Resources & Services Administration. November 2023.
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/data-research/state-of-primary-care-workforce-2023.pdf
2 Behavmral Health Workforce Projections, 2016-2030: Psychiatrists (Adult), Child and Adolescent Psychiatrists. Health Resources & Services

i ion. https://bhw.hrsa. gov/sites/default/files/bureau-health-workforce/data-research/psychiatrists-2018.pdf
2 Martin B, Kaminski-Ozturk N, O'Hara C, Smiley R. Examining the Impact of the COVID-19 Pandemic on Burnout and Stress Among U.S.
Nurses. J Nurs Regul. 2023;14(1):4-12. doi:10.1016/82155-8256(23)00063-7
24 Shanafelt TD, West CP, Dyrbye LN, et al. Changes in Burnout and Satisfaction With Work-Life Integration in Physicians During the First 2
Years of the COVID-19 Pandemic. Mayo Clin Proc. 2022:97(12):2248-2258. doi:10.1016/j.mayocp.2022.09.002
2 Fact Sheet: Nursing Shortage. American Association of Colleges of Nursing. October 2022. hitps://www.aacnnursing.org/Portals/0/PDFs/Fact-
Sheets/Nursing-Shortage-Factsheet.pdf
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respectively and comprising 15% and 13% respectively of the federal budget,?® crowding out discretionary spending,
and industry stakeholders suggesting that we subsidize our way out of labor shortages®”-*® now is the time to think
differently.

Various policy experts including the Congressional Budget Office have enumerated policy options to promote either
separately or simultancously®** cutting spending®' and increasing taxes* as a way out of our health care cost problem.
Spending cuts invariably cut someone’s revenue, a politically fraught exercise with large incumbent hospital®* and
physician lobbies,* while taxes reduce profits of individuals and businesses, both large and small, thereby
discouraging investment.>>%-3" Yet, a tax and spend approach does not address the inherent labor productivity problem
and leaves Baumol’s cost disease unsolved.

Instead, automation and Al offer us the opportunity to use our existing human capital more efficiently and treat
Baumol’s cost disease.® Al can be defined amongst multiple frames of reference, including system type, types of
intelligence, or mechanism of learning:

Reactive Artificial Narrow Intelligence Reinforcement
Learning
Limited Memory Artificial General Intelligence Unsupervised
Learning
rheory of Mind Artificial Super Intelligence
Artificial
Intelligence

Figure 2: Definitional framings for A%
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While the exact boundaries of the definitions of AI can be debated, the principle behind it-automation—can serve to
transform care delivery and improve labor productivity. Al has three primary categories of application in health care:
1) automation of the mundane (administrative tasks), 2) augmentation of human-driven clinical practice, and 3)
automation of elements of clinical practice.”! This section will address the potential of the latter two categories of use
to improve labor productivity by both automating tasks and simultancously up-scoping the activities of clinical
professionals.

Augmentation of human-driven clinical practice can transform medical care. For example, intelligent warnings such
as blind spot monitors, advanced driver assistance systems like Toyota Lane Change Assist, and automated safety
systems like Mercedes PRE-SAFE ensure a safer driving experience. Current care delivery modalities are akin to a
747 with analog controls and no autopilot, with Al-driven technology (clinical decision support) and adaptive displays
offering the potential to improve clinical practice in acute and critical safety settings for intensivists, anesthesiologists,
nurses, and other providers to manage patients more effectively and efficiently while also addressing human factors
concerns*? such as information overload, situational awareness, and task management.**

In other clinical settings, automation and AI may improve the efficiency and accuracy of clinical practice, assisting
clinicians in diagnostic tasks built upon pattern recognition, such as diagnosis based upon CT scans,* mammography
interpretation,* melanoma diagnosis,*® or review of pathology slides.”” Other emerging areas include prognostication
in cancer*® and improving radiation treatment planning,* with Al-assisted care likely to become the standard of care
in multiple areas. Much of this innovation occurs and will continue to evolve at the bedside as part of clinical practice,
as front-line practitioners identify and begin to solve longstanding problems in conjunction with engineers and
software developers.

Beyond augmentation, automation of elements of clinical practice can drive increased efficiency. With the time
required to provide appropriate guideline-directed primary care estimated at a 26.7 hour workday,* it is clear that
there is an opportunity to automate clinical tasks in order to better serve patients, improve labor productivity, and not
harm the clinical workforce. Autonomous Al-driven care can support service delivery, from screening for diabetic
retinopathy to point-of-care digital cytology®' to interpretation of electroencephalograms®? with some clinical use
cases even revealing higher performance for machine learning when compared to humans.>* All of these opportunities
offer an ability for existing clinicians to devote more time to patient counseling, clinical coordination, procedures, and
other tasks, unlocking productivity gains in health care delivery for the first time in decades.
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Augmentation and automation may also occur in the home or real-world setting to facilitate consumer-driven care, as
technology can augment traditional patient-clinician relationships promoting self-management and independence. For
example, a closed-loop system consists of insulin pump tied with a continuous glucose monitor with dosing driven by
algorithms, tested first in small groups®* and in broader populations®® including young children’ with improved blood
glucose control. While a simple example, many chronic conditions such as diabetes, atrial fibrillation, hypertension,
and other diseases offer the potential for patient-driven treatment assisted by automation and Al in conjunction with
the use of wearables expanding access while reducing the real-life burden on patients of managing disease. Given
well-documented care gaps and consequential personal and societal costs for millions of Americans with obesity,
diabetes,” hypertension,” and other conditions due to an inadequate labor supply, maldistribution of clinicians, and
inefficient delivery system, the need for scalable, low-cost personalized solutions that operate at a time and in a setting
most convenient for patients is critical

2. Driving administrative efficiency for delivery systems and insurers

Automation and Al also offer the opportunity to improve labor productivity through automation of the mundane or
administrative tasks. With over half of physicians suffering from burnout®® frequently driven by administrative tasks
and burnout driving quality losses.®>®! improving labor productivity is both a pragmatic economic and moral
imperative. Recent research demonstrates that clinical workers spend a significant fraction of their time on
administrative tasks: the average primary care physician spends over 6 hours daily writing note, hospital nurses on
medical-surgical units spend 35.3 of their time on documentation as compared to 19.3% on patient care activities,*
while internal medicine residents spend 13% of their day in face-to-face contact. Agencies such as the Agency for
Healthcare Research and Quality have funded successful descriptive research in this arena for over 20 years,
providing a clearly measured imperative for action.

Many day-to-day administrative tasks can be automated through Al such as diagnostic coding and billing and charting,
freeing up clinical staff inclusive of nurses and physicians to spend more time counseling and directly interacting with
patients. For example, companies such as Nuance, DeepScribe, Nabla, and Suki are working on early attempts to use
ambient Al to automate clinical notetaking. Eventually clinicians will review, edit and then sign Al-generated notes
as opposed to spending time during and between patient encounters to document visits. With over 70,000 ICD-10
diagnosis codes to support billing, Al could save time and reduce physician cognitive burden while simultaneously
improving billing and diagnosis coding accuracy (the latter of which would prevent fraud, waste, and abuse in risk-
adjusted capitated health benefit programs).

Al can also be prudently deployed to address concerns regarding innumerable challenges and administrative burdens
of prior authorizations for both clinicians and health plans. With the average physician reporting filing out 37 prior
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authorization forms weekly,* the average oncology office having 6 full time staff to manage prior authorization,%
while an internal survey of an academic dermatology department found that 6.6% of all visits generated a prior
authorization.®® With prior authorization long a topic of policy consternation resulting in the introduction of legislation
to implement gold card programs®” and CMS rulemaking,’® Al and automation offer the potential to reduce clinician
and patient burdens, improving productivity. For example, Al could automate data submission for clinicians, while
for health plans at the first level of review where there are clear guidelines, algorithms could be utilized for approval.
Eventually, frictions in the prior authorization process could be reduced through automation allowing near real-time
adjudication during a clinical visit for the first layer of review, freeing up clinicians and health plan employees to
focus on either patient care or more complex care management decisions.

Automation and Al can also drive efficiency and good governance for large public benefits programs such as
Medicaid. Functions that are not inherently governmental functions can be undertaken by contractors instead of by
governmental personnel, as defined by the Federal Activities Inventory Reform Act of 1998, the Office of
Management and Budget Circular A-76, and the recent Office of Procurement Policy (OFPP) Policy Letter 11-01.%°
Agencies undertake 2 tests, specifically (1) the nature of function test (i.e. exercise of sovereign power is inherently
governmental) and (2) exercise of discretion test. In the context of Medicaid, the procedural determination of Medicaid
eligibility and redetermination are ripe for intervention.”

There is bipartisan frustration with Medicaid enrollment and eligibility determinations. Recent rules target
administrative barriers to entry,”’ while others emphasize the role that eligibility plays in improper payments, where
it accounts for account for 73.7% or >$61 billion 2022.7 Regardless of one’s perspective, these challenges highlight
the need for process improvement. As part of the 2020 Families First Coronavirus Response Act, Congress increased
the federal Medicaid matching funds by 6.2% if states implemented continuous Medicaid coverage for enrollees, with
redetermination starting on April 1, 2023. With redetermination for over 20 million Americans ongoing,”* both initial
eligibility and redetermination offer an opportunity to deploy Al and automation, as eligibility is defined in statute
leaving little discretion.

Other use cases such as a fraud detection, long a concern in both Medicare and Medicaid, with CMS noting that the
improper payment rate in Fee For Service Medicare was 7.38% or $31.2 billion, contrasting with $16.6 billion or
6.01% in Part C.”* Improving payment accuracy, eligibility, and redetermination all offer an opportunity to reduce
fraud, waste and abuse while ensuring that Americans who need these programs can continue to benefit from them.
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3. Policies to promote the development of new science and new innovation

Policymakers have multiple policy options to promote the use of automation and Al to drive productivity gains in
health care delivery. First, policymakers should look to facilitate bottom-up innovation from clinicians and engineers
by both streamlining and strengthening FDA oversight. Within FDA product review centers Al can be deployed to
undertake basal first layer analysis of clinical trial data, both speeding upon pharmaceutical product and medical
device review while allowing FDA staff to undertake more complex analytical questions. Policymakers should
consider requiring the FDA to hold public workshops, integrate innovators’ and entrepreneurs’ feedback, and
subsequently issue a strategic plan delineating steps (e.g. guidance, NPRM) to operationalize key regulatory principles
in FDA discussion papers on distributed manufacturing and point-of-care manufacturing of drugs (which could reduce
product costs for consumers),”* Al in drug manufacturing,’”® Al in drug and biological products,” and uses of Al in
medical product centers.”® In order to both facilitate innovation, the FDA should also delineate areas of device and
drug development where applications of Al do not require oversight or necessitate minimal oversight, in accordance
with the FDA’s own stated principles of risk-based regulation and least burdensome principles.””

Recognizing that liability concerns may present barriers to adoption, the FDA should work with entrepreneurs,
physicians, patients, and engineers to explore the potential of performance-based regulation for software-driven
medical devices and pure software as a medical device. Voluntary alternative pathways® in addition to (not in place
of) traditional 510(k) and premarket approval (PMA pathways) for FDA approval would strengthen and provide FDA
oversight flexibility for a rapidly evolving marketplace. Recognizing that Al and software exist on a rapid cycle
improvement model as opposed to discrete innovation in traditional devices, performance-based regulation would
promote pragmatic innovation emerging from the exam room and hospitals.

Clinical evidence of safety and efficacy could be generated in a variety of ways, such as meeting technical consensus
standards derived from standards development organizations, testing in an accredited third party lab, substantial
equivalence, modeling simulations, and other mechanisms. As a first step, policymakers could require the FDA to
convene stakeholders and undertake a public workshop to explore best practices in performance-based regulation for
medical software. Doing so would build on prior work to adapt the risk-based device regulatory framework such as
the predetermined change control software,®! software as a medical device (SaMD),*? and precertification program.®*
These actions would facilitate rapid cycle innovation, promoting both stacked incremental innovation and
revolutionary innovation.

Recognizing the problems with excessive centralization of standards, clinical evidence of safety and efficacy should
be driven by scientific and clinical appropriateness coupled with innovator preferences, and not be tied to any single
third party standards organization. The Government Accountability Office (GAO) has long highlighted the problems
with standards and certification monopolies, with a 2004 GAO report® highlighting challenges with the Joint
Commission’s certification process to ensure that hospitals meet the Medicare Conditions of Participation, resulting
in Congress revoking the Joint Commission’s certification monopoly in 2008 as part of the Medicare Improvements
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for Patients and Providers Act of 2008. The FDA would benefit from additional Congressional oversight to ensure
that a single standards development organization does not control Al product development.

Finally, and most importantly, payment policy must deploy automation and Al-driven care to promote competition
and lower costs. CMS should not create additional standards for Al tied to Medicare Conditions of Participation,®
noting that product liability, medical malpractice, state hospital licensing, and finally existing conditions of
participation require a lengthy list of quality and safety management programs, which already encompass and address
many of the risks of the deployment of software and Al products. Further regulations tied to conditions of participation
would restrict access to Al innovation and undermine the FDA’s role as a science-based product regulator, thus
depriving patients and clinicians of meaningful and tangible productivity improvements.

Instead, policymakers should work to shape the Medicare program to pay for new technology by driving competition.
Ideally beneficiaries will be able to choose by which modality to safely and conveniently access care:

Audio only

Audio/video

Audio/video with a remote, technology-assisted exam

Automated/Al-driven service either remote or in-person

Technology-augmented in-person, human capital-driven medical service

. Human-driven, in-person service

While Medicare Advantage—the managed care version of Medicare—has the flexibility to cover additional services,
policymakers must ensure that beneficiaries in fee for service (FFS) Medicare have equal access to innovative
technologies that expand access and lower cost.

R

Recent history reminds us of the challenges of avoiding innovation, where concerns about induced demand and fraud,
waste, and abuse collectively prevented us from meaningfully covering and paying for telehealth for over 20 years.
With the Medicare Payment Advisory Commission denoting that over 5 million Medicare beneficiaries using
telehealth in 2022 and practitioners developing specialization,® telehealth has finally begun to become a routine part
of care, a change unfortunately forced by a global pandemic.®’

Policymakers should avoid repeating this mistake and promote tiered payment for automated/Al-driven service. For
example, a modifier that serves as a multiplier could be added to the physician fee schedule in order to reflect resource
intensity, varying with the service in question (e.g. 0.1 for audio-only service, 0.5 for automated/Al-driven service,
and 1.0 for human-driven, in-person service). This would promote competition between software developers,
physicians, and health systems to find the most patient-centric and efficient way to deliver services.

4. Conclusions
Both patients and clinicians are tired of inefficient and expensive care delivery and administration. Statistics enumerate
this story well, with the median Emergency Department wait time of 330 minutes in the District of Columbia® to a
median wait time of 51 days to see a nephrologist at a hospital in North Carolina® to 25 years without labor
productivity growth. There is more than enough room to use automation and Al to drive efficiency gains.

Together we can deploy Al And automation to cure Baumol’s cost disease—a chronic condition that is killing our
economy—in healthcare. Policymakers should ensure that regulatory policy facilitates the use of automation and Al
encouraging bottom up innovation from the exam room to ensure that innovation has a chance to augment and
automate elements of clinical practice. Al can also improve administrative efficiency reducing waste through
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simplifying prior authorization for patients and physicians or addressing Medicaid improper payments. The FDA can
facilitate innovation, while avoiding the ills of standards monopolies and the government placing its finger on the
scales of competition. Policymakers can also empower CMS to pay for automation, promoting service delivery
innovation and competition. By promoting instead of fearing innovation and facilitating mechanisms to pay for safe
and effective rapid cycle innovation, together we can improve our care delivery system.
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ADAM THIERER TESTIMONY, HEARING ON “ARTIFICIAL INTELLIGENCE AND ITS POTENTIAL TO
FUEL ECONOMIC GROWTH AND IMPROVE GOVERNANCE”

Chairman Heinrich, Vice Chairman Schweikert, and members of the Committee:

Thank you for the invitation to participate in this important hearing on “Artificial Intelligence
and Its Potential to Fuel Economic Growth and Improve Governance.” My name is Adam
Thierer, and T am a senior fellow at the R Street Institute, where I focus on emerging technology
issues. I also recently served as a commissioner on the U.S. Chamber of Commerce’s
Commission on Artificial Intelligence Competitiveness, Inclusion, and Innovation.!

Today I will discuss three points relevant to this hearing:

1. First, Al and advanced computational technologies can help fuel broad-based economic
growth and sectoral productivity while also improving consumer health and welfare in
important ways.

2. Second, to unlock these benefits, the United States needs to pursue a pro-innovation Al
policy vision that can also help bolster our global competitive advantage and geopolitical
security.

3. Third, we can advance these goals through an Al Opportunity Agenda that includes a
learning period moratorium on burdensome new Al regulations.

1 will address each point briefly, but I have included three appendices to my testimony offering
more details.

Al Could Drive Economic Growth, Increase Sectoral Productivity, and Improve Human
Well-Being

Al is set to become the “most important general-purpose technology of our era,” and Al could
revolutionize every segment of the economy in some fashion.? The potential exists for Al to
drive explosive economic growth and productivity enhancements.> While predictions vary,
analysts forecast that Al could deliver trillions in additional global economic activity and

! Commission on Artificial Intelligence Competitiveness, Inclusion, and Innovation, Commission on Artificial
Intelligence Competitiveness, Inclusion, and Innovation: Report and Recommendations, U.S. Chamber of
Commerce, March 2023,
https://www.uschamber.com/assets/documents/CTEC_AlCommission2023_Report_v6.pdf.

2 Erik Brynjolfsson and Andrew McAfee, “The Business of Artificial Intelligence,” Harvard Business Review, July
18, 2017. https://hbr.org/2017/07/the-business-of-artificial-intelligence.

* Tom Davidson, “Could Advanced Al Drive Explosive Economic Growth?,” Open Philanthropy, Research Report,
June 25, 2021. https://www.openphilanthropy org/research/could-advanced-ai-drive-explosive-economic-growth;
Ege Erdi and Tamay Besiroglu, “Explosive growth from Al automation: A review of the arguments,” Arxiv, Oct. 1,
2023. bttps://arxiv.org/abs/2309. 11690
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significantly boost annual GDP growth.* This would be over and above the $4 trillion of gross
output that the U.S. Bureau of Economic Analysis says the U.S. digital economy already
accounted for in 2022.% [See Appendix 1]

But what really matters is what Al means for every American personally. Al is poised to
revolutionize health outcomes, in particular. Al is already helping with early detection and
treatment of cancers, strokes, heart disease, brain disease, sepsis, and other ailments. Al is also
helping address organ failure, paralysis, vision impairments, and much more. The age of
personalized medicine will be driven by Al advancement. [See Appendix 2]

AT can help make government more efficient, t0o.® Ohio Lt. Gov. Jon Husted recently used an AT
tool to help sift through the state’s code of regulations and eliminate 2.2 million words” worth of
unnecessary and outdated regulations.” California Gov. Gavin Newsom just announced an effort
to use generative Al tools to improve public services and cut 8 percent from the state’s
government operations budget.® And regulators are using Al to facilitate compliance with
existing policies, such as post-market medical device surveillance.’

AT also holds the potential to achieve administrative savings for federal health insurance
programs or, better yet, reduce the number of people dependent on them by identifying and
treating ailments earlier.!®

* Jacques Bughin, et al., “Notes from the Al Frontier: Modeling the Impact of Al on the World Economy,”
McKinsey Global Institute, Discussion Paper, Sept. 4, 2018, htips://www.mckinsey.com/featured-insights/artificial-
intelligence/notes-from-the-ai-frontier-modeling-the-impact-of-ai-on-the-world-economy.

*1.8. Bureau of Econoric Analysis, “U.S. Digital Economy: New and Revised Estimates, 2017-2022.” Dec. 6,
2023. https://apps.bea.gov/scb/issues/2023/12-december/1223-digital-economy . htm.

 Richard Williams, “Can Al Help with Forever Regulations?,” Public Health Without Politics, April 18, 2024,
https:/fixingfood. substack.com/p/can-ai-help-with-forever-regulations.

7 Ned Oliver, “Olio nses Al to eliminate unnecessary words in state administrative code,” Axios, April 29, 2024,
hitps://www.axios.conylocal/columbus/2024/04/29/artificial -intelligence-ai-ohio-state-ad ministrative-code-husted.

® Sophia Bollag, “Newsom announces $27.6 billion budget deficit — after state already cut $17 billion,” San
Francisco Chronicle, May 10, 2024. https://www.sfchronicle.com/politics/article/newsom-may-budget-

19447474 php.

9 Jessica Karins, “FDA Draws On Al For First-Ever Proactive Postmarket Surveillance Of Devices.” Inside Health
Policy, May 14, 2024. https://insidehealthpolicy.conv/daily -news/fda-draws-ai-first-ever-proactive-postmarket-
surveillance-devices.

12 Mariam Baksh, “Sen. Rounds argues case for spending big on Al-enabled weapons systerns, health care,” Inside
Al Policy, May 24, 2024. https://insideaipolicy com/ai-daily-news/sen-rounds-argues-case-spending-big-ai-enabled-
weapons-systems-health-care.
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Computational Freedom Is Important for America’s Geopolitical Competitiveness and
Security

There is an important connection between Al and broader national objectives. A strong
technology base is a key source of strength and prosperity, so it is essential that we do not
undermine innovation and investment as the next great technological race gets underway with
China and the rest of the world.!!

Luckily, U.S. Al innovators are still in the lead. Had a Chinese operator launched a major
generative Al model first, it would have been a “Sputnik moment” for America. Still, China has
made its imperial ambitions clear with a goal to become the global leader in advanced
computation by 2030, and it has considerable talent, data, and resources to power those
ambitions.!? Experts argue that “China’s whole-of-society approach is challenging America’s
traditional advantages” in advanced technology.™

We need a pro-innovation national Al policy that will not only strengthen our economy and
provide better products and jobs, but also bolster national security and allow our values of
pluralism, personal liberty, individual rights, and free speech to shape global information
platforms and markets.'*

If fear-based policies impede America’s Al development and diffusion, then China wins.!*

1! James Pethokoukis, “What’s Really at Stake If We Get Al Regulation Wrong,” Faster, Please/ Oct. 30, 2023.
hitps://www.aei.org/articles/whats-really-at-stake-if-we-get-ai-regulation-wrong;, American Edge Project,
“American Innovation Under Siege: Venture Capital Data Reveal Risks From Rising Global Regulatory Overreach,”
April 2024. https://americanedgeproject.org/wp-content/uploads/2024/04/AEP-and-PitchBook-Study-March-
2024.pdf.

12 Paul Scharre, Four Battlegrounds: Power in the Age of Artificial Intelligence (New York: W. W. Norton &
Company (2023); Mariano-Florentino Cuéllar and Matt Sheehan, “Al Is Winning the Al Race,” Foreign Policy,
June 19, 2023. https://foreignpolicy.com/2023/06/19/us-china-ai-race-regulation-artificial-intelligence; Remco
Zwetsloot et al., “China is Fast Outpacing U.S. STEM PhD Growth,” Center for Security and Emerging
Technologies, CSET Data Brief, August 2021, https://cset. georgetown.edw/wp-content/uploads/China-is-Fast-
Outpacing-U.S.STEM-PhD-Growth.pdf; “Just how good can China get at generative Al?,” The Economist, May 9,
2023. hitps://www.economist.com/business/2023/05/09/just-how-good-can-china-get-at-generative-ai; Emerging
Technology Observatory, “The state of global Al rescarch,” May 2, 2024, https://eto.tech/blog/state-of-global-ai-
research.

13 Graham Allison, et al., “The Great Tech Rivalry: China vs the U.S.,” Harvard Kennedy School Belfer Center for
Science and International Affairs, Paper, December 2021.
https://www.belfercenter.org/sites/default/files/GreatTechRivalry_ChinavsUS_211207.pdf.

! Loren B. Thompson, “Why U.S. National Security Requires A Robust, Innovative Technology Sector,” Lexington
Institute, Oct. 8, 2020. hitps://www lexingtoninstitute.org/why -u-s-national-security-requires-a-robust-innovative-
technology-sector.

15 Keegan McBride, “The Threat of “Al Safety” to American Al Leadership,” National Interest, April 28, 2024,
https://nationalinterest.org/blog/techland/threat--Cai-safety” -american-ai-leadership-2 10780.
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Protect the Freedom to Innovate with an “Al Opportunity Agenda”

To achieve the benefits Al offers and meet the rising global competition, America needs an Al
Opportunity Agenda.

An Al Opportunity Agenda begins by reiterating that the freedom to innovate is the cornerstone
of American technology policy and the key to unlocking the enormous potential of our nation’s
entrepreneurs and workers. ®

As part of this Agenda, Congress should craft a learning period moratorium on new proposals,
such as new Al-specific bureaucracies, licensing systems, or liability schemes, all of which
would be counterproductive and undermine our nation’s computational capabilities. [See
Enclosure I}

In addition, this moratorium should preempt burdensome state and local regulatory enactments
that conflict with our national Al policy framework. !’

Next, Congress should require our government’s existing 439 federal departments to evaluate
their current policies toward Al systems with two purposes in mind. First, to ensure that they are
not over-burdening algorithmic systems with outdated policies, and second, to determine how
existing rules and regulations are capable of addressing the concerns that some have raised about
Al Taking inventory of existing rules and regulations can then allow policymakers to identify
any gaps that Congress ought to address using targeted remedies.

Finally, an AT Opportunity Agenda requires an openness to new talent and competition. '® With
experts finding that a “talent war is brewing between the US and China,” and that China is
moving ahead in some important ways, we must take steps to attract and retain the world’s best
and brightest data scientists and computer engineers.'”

¢ Adam Thierer, “Flexible, Pro-Innovation Governance Strategies for Artificial Intelligence,” R Street Policy Study
No. 283 (April 20, 2023). https://www rstreet.org/research/flexible-pro-innovation-governance-strategies-for-
artificial-inteHigence.

17 Adam Thierer, “State and local meddling threatens to undermine the Al revolution,” The Hill, Jan. 21, 2024,
hitps://thehill.com/opinion/4420144-state-and-local-meddling-threatens-to-undermine-the-ai-revolution.

'¥ Tina Huang and Zachary Arnold, “Immigration Policy and the Global Competition for Al Talent,” Center for
Security and Emerging Technology, June 2020. https://cset.georgetown.edu/publication/immigration-policy-and-
the-global-competition-for-ai-talent,; Connor O'Brien and Adam Ozimek, “Foreign-born skilled workers play a
critical role in strategically significant industries,” Economic Innovation Group, Analysis, April 2, 2024.
https://eig.org/hsi-in-strategic-industries; Pierre Azoulay, et al., “Immigration and Entrepreneurship in the United
States,” American Economic Review, 2020. https://www.nber.org/papers/w27778.

19 Isobel Asher Hamilton, “The Next Big US-China Trade War is Over Al Talent,” The Daily Upside, May 17,
2024. hitps://'www.thedailyupside.com/technology/artificial -intelligence/the-next-big-us-china-trade-war-is-over-ai-
talent; Staart Anderson, “Al Commission; Immigrants Key To America’s Tech Competitiveness,” Forbes, March 3,
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Conclusion

In sum, America’s Al policy should be rooted in patience and humility instead of a rush to over-
regulate based on hypotheticals and worst-case thinking 2 We are still very early in the AT
lifecycle, and there is still no consensus on how to define the term, let alone legislate beyond
establishing definitions.?!

To ensure America leads this next great technological revolution, Congress must once again
uphold the freedom to innovate and craft a flexible, risk-based Al policy vision to ensure we can
meet global competition, advance economic opportunity, and improve the well-being of every
citizen.

Thank you for holding this hearing and for your consideration of my views. I look forward to any
questions you may have.

See pages 6-12 for Appendix 1, “How AI Could Drive Economic Growth and Sectoral
Productivity.”

See pages 13-21 for Appendix 2, “AT’s Potential for Improving Medicine and Health Outcomes.”
See pages 22-25 for Enclosure 1, “Getting Al Policy Right Through a Learning Period

Moratorium,” R Street Institute, May 29, 2024. htips://www.rstreet. org/commentary/getting-ai-
policy-right-through-a-learning-period-moratorium.

2021. https://www.forbes.comy/sites/stuartanderson/202 1/03/03/ai-commission-immigrants-key-to-americas-tech-
competitiveness.

% Adam Thierer, “A balanced Al governance vision for America,” The Hill, April 16, 2023.
https://thehill.com/opinion/congress-blog/3953916-a-balanced-ai-governance-vision-for-america.

2 U.S. Government Accountability Office, “Artificial Intelligence: Emerging Opportunities, Challenges. and
Iroplications,” Technology Assessment, GAQ-18-1428P, (March 28, 2018). p. 15,
https://www.gao.gov/products/gao-18-142sp.
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Appendix 1: How Al Could Drive Economic Growth and Sectoral Productivity

Over the past half century, there have been waves of both great excitement and disillusionment
about the prospects for AI advancement.?? AT historians often speak of the many AI “springs”
and “winters”—what one might think of as Al booms and busts—that have come and gone.®

It did not help that some of AI’s early pioneers over-exuberantly predicted that powerful
“superintelligence” would be with us in short order. In the late 1960s, for example, noted Al
researchers confidentially predicted that “machines will be capable, within twenty years, of
doing any work a man can do,” (Herbert A. Simon), and that “[i]n from three to eight years we
will have a machine with the general intelligence of an average human being” (Marvin
Minsky).? Such exuberance was replaced by pessimism in the 1970s, resulting in a “winter”
period for Al research and investment.

Today, however, Al is generally thought to be in the midst of another spring as enthusiasm
grows around specific capabilities and applications. Economists predict that Al is set to become
the “most important general-purpose technology of our era.”? General-purpose technologies
will become intertwined with almost every other economic sector and used ubiquitously
throughout society.”® These developments are coming about because we live in an era of rapid-
fire combinatorial innovation in which new technologies are building on top of one anotherin a
symbiotic fashion, further accelerating their development and sophistication.?’

Improving Many Sectors, Including Government

The power of algorithmic technologies is all around us in products and services such as speech
and image recognition tools on our smartphones and the recommender systems many media
providers and other companies use to tailor goods, services, and content to our interests. Al will
be used by almost all organizations to help improve analytics and marketing, enhance customer

22 Robert D. Atkinson, ““It’s Going to Kill Us!” and Other Myths about the Future of Artificial Intelligence,”
Information Technology and Innovation Foundation, June 2016. http://www2.itif.org/2016-my ths-machine-
learning. pdf.

3 Melanie Mitchell, “Why Al is Harder Than We Think,” April 28, 2021. https:/arxiv.org/pdf/2104.12871.pdf.

24 Gil Press, “A Very Short History Of Artificial Intelligence (AD),” Forbes, Dec. 30. 2016.
https://wwy . forbes.com/sites/gilpress/2016/12/30/a-very-short-history-of-artificial-intelligence-ai.

* Erik Brynjolfsson and Andrew McAfee, “The Business of Artificial Intelligence,” Harvard Business Review, July
18, 2017. https://hor.org/2017/07/the-business-of-artificial-intelligence.

2 Timothy F. Bresnahan and M. Trajtenberg, “General Purpose Technologies 'Engines of Growth'?,” Jowrnal of
Econometrics 65:1 (1993), pp. 83-108.

¥ Hal R. Varian, “Computer Mediated Transactions,” dmerican Economic Review 100:2 (May 2010).
https://www.acaweb.org/articles?id=10.1257/aer. 100.2.1.
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service, and boost sales or performance in various new ways. And it will completely upend the
way production and work is done in countless fields and professions.

Aland ML capabilities are operating behind the scenes to help with fraud and spam detection,
computer virus filtering, content management/moderation,?® mapping/navigation,® travel
planning,*® weather forecasting and natural disaster prediction,® warehouse
automation/inventory management,>? supply chain management,>® and various other logistics **
For example, in 2021, McKinsey & Company estimated that “[s]uccessfully implementing Al-
enabled supply-chain management has enabled early adopters to improve logistics costs by 15
percent, inventory levels by 35 percent, and service levels by 65 percent, compared with slower-
moving competitors.”** These productivity enhancements will likely accelerate as algorithmic
techniques are further refined.

Al and ML capabilities also power most of the devices that make up the so-called Infernet of
Things and various connected “smart” devices, including many wearable technologies and other
devices with embedded sensors.>® Another related term here is ambient computing®” or
ubiquitous computing, which essentially means “using computers without knowing that you are

* Alex Feerst, “The Use of Al in Online Content Moderation,” American Enterprise Institute (September 2022).
https.//platforms.aci.org/the-use-of-ai-in-online-content-moderation.

» Arianna Johnson, “Youn're Already Using AL Here's Where It’s At In Everyday Life, From Facial Recognition To
Navigation Apps,” Forbes, April 14, 2023. https://Awvww forbes.com/sites/ariannajohnson/2023/04/14/voure-already -
using-ai-heres-where-its-at-in-everyday-life-from-facial-recognition-to-navigation-apps/?sh=1996a1{92 7ac.

3 Jacob Passy, “Expedia Wants ChatGPT to Be Your Travel Adviser,” The Wall Street Journal, April 4, 2023.
https://www.wsj.com/articles/expedia-chatgpt-ai-travel-app-22{fd00.

3 Robin Fearon, “Al Tools Help to Predict Extreine Weather and Save Lives,” Discovery, Aug. 2, 2022.
https://www.discovery.com/science/ai-tools-help-to-predict-extreme-weather; “Deep learning can predict tsunami
impacts in less than a second.” Phys.org, Dec. 27, 2022. https://phys.org/news/2022-12-deep-tsunami-impacts.html;
“NASA-enabled Al Predictions May Give Time to Prepare for Solar Storms,” NASA, March 30, 2023.
https.//www.nasa. gov/feature/goddard/2023/sun/nasa-enabled-ai-predictions-may-give-time-to-prepare-for-solar-
storms.

32 “How Al-Powered Robots Fulfill Your Online Orders.” Last Week in Al Jan. 25, 2022,
https://lastweekin.ai/p/robot-picking.

3 Christopher Mims, “How to Build Al That Actually Works for Your Business,” The Wall Street Journal, July 23,
2022. https://www.wsj.com/articles/how-to-build-ai-that-actually-works-for-your-business-116 38548830,

3 Cem Dilmegan, “Top 15 Use Cases and Applications of Al in Logistics in 2022,” July 9, 2020, updates, May 29,
2022, https://research.aimultiple com/logistics-ai.

* “Succeeding in the Al Supply-chain Revolution,” drticle, April 30, 2021.
https://www.mckinsey.com/industries/metals-and-mining/our-insights/succeeding-in-the-ai-supply-chain-revolution.

3 Adam Thierer, “The Intervet of Things and Wearable Technology: Addressing Privacy and Security Concerns
without Derailing Innovation,” Richmond Journal of Law and Technology 21:6 (2015).
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2494382.

37 Christopher Mims, “Why the Future of the Computer Is Everywhere, All the Time,” The Wall Street Journal, Oct.
29, 2022. hitps://fwww.wsj.com/articles/computer-technology-ambient-computing-11666992784.
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using one,” or using smart systems without explicitly calling them computers.*® These
technologies have powerful health and medical applications, among other things.

Meanwhile, various Al-powered robotic technologies are already at work in many industrial
sectors. ¥ AT ML, and advanced robotics technologies promise to revolutionize many fields
including advertising and marketing,® agriculture,*’ archeology,*? auto safety,** aviation,*
education,” endangered species protection,* energy and climate solutions,* entertainment,

3 Fthem Alpaydin, Machine Learning (The MIT Press, 2021), p. 9.

* A Roadmap for US Robotics From Internet to Robotics: 2020 Edition, Sept. 9, 2020.
https://www hichristensen.comv/pdf/roadmap-2020.pdf.

4 Suzanne Vranica, “How Al Has the Advertising Business Excited—and Worried,” The Wall Street Journal, June
19, 2023, https://www.wsj.com/articles/ai-advertising-industry-tools-risks-f880420a.

4 Louis Columbus, “10 Ways Al Has the Potential To Improve Agriculture In 2021, Forbes, Feb. 17, 2021,
https://www.forbes.convsites/louiscolumbus/202 1/02/17/10-ways-ai-has-the-potential-to~-improve-agriculture-in-
2021/7sh=454d747a7£3b; Loukia Papadopoulos, “New Farming Robot Uses Al to Kill 100,000 Weeds per Hour,”
Interesting Engineering, April 27, 2021. hitps://interestingengineering.com/innovation/new-farming-robot-uses-ai-
to-kill-100000-weeds-per-hour; Blake Hurst, “As Rural America Declines, There Are Still Plenty of Farmers,” The
Wall Street Journal, March 10, 2024. hitps://www.wsj.com/articles/as-rural-america-declines-there-are-still-plenty-
of-farmers-agricultural-census-3794ce04.

2 Diego Lopez Marina, “How Al helped archacologists in Peru discover 4 new Nazca Line geoglyphs,” Peru
Reports, June 14, 2023. hitps://perureports.com/how-ai-helped-archaeologists-in-peru-discover-4-new-nazca-line-
geoglyphs/10165.

43 Mobility, “Artificial Intelligence Reshaping the Automotive Industry,” Future Bridge, April 29, 2020,
https://www.futurebridge.convindustry/perspectives-mobility/artificial -intelligence-reshaping-the-automotive-
industry.

4 Kelsey Reichmann, “How Is the Aviation Industry Enabling Innovation with Artificial Intelligence?,” Aviation
Today, Dec. 14, 2020. https.//www aviationtoday.com/2020/12/14/aviation-industry-enabling-innovation-artificial-
intelligence.

5 Sara Randazzo, “Can Tech Boost Reading? Literacy Tools Come to Classrooms.” The Wall Street Journal, Aug.
7, 2022. hitps://www.wsj.com/articles/literacy -technology-offers-new-ways-to-teach-kids-to-read- 11659879846
Frederick M. Hess, “Al and the Future of Schooling,” The Ripon Forum 57.3 (June 2023).

https://riponsociety .org/article/ai-and-the-future-of-schooling.

4 Justine Calma, “How Machine Learning Could Help Save Threatened Species from Extinction,” The Verge, Aug.
4, 2022, hitps://www.theverge.com/23290902/machine-learning-conservation-data-deficient-species-incn-red-list-
extinction-threat.

7 Franklin Wolfe, “How Artificial Intelligence Will Revolutionize the Energy Industry,” Harvard University
Graduate School of Arts and Sciences, Special Edition on Artificial Intelligence, Aug. 28, 2017.
https://sitn. hims. barvard.edu/flash/201 7/artificial-intelligence-will-revolutionize-energy-industry; Scott Patterson,
“Why Al Is the Next Big Bet for Climate Tech,” The Wall Street Journal, June 1, 2023.
https://www.wsj.com/articles/ai-climate-change-clean-energy-investment-e4242a23; Vidya Nagalwade, “Machine
Learning can be used to improve energy use in cities,” TechExplorist, May 7, 2023,
https://www.techexplorist.com/machine-learning-used-improve-energy-use-cities/60013.

“ Anne Hobson, “Artificial Intelligence is Set to Remake Event Experiences,” The Hill, Jan. 11, 2017,
https://www.rstreet.org/2017/01/1 1/artificial-intelligence-is-set-fo-remake-event-experiences.
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financial services,® legal services,™ retail,” transportation,>® and others.>* Going forward, every
segment of the economy will be touched by AT and robotics in some fashion; therefore, it should
be equally clear that public policy will be transformed in the process.

AT will affect government processes, too.** In April 2024, Ohio Lt. Gov. Jon Husted used an Al
tool to help sift through the state’s code of regulations and eliminate 2.2 million words” worth of
unnecessary and outdated regulations.** In May 2024, California Gov. Gavin Newsom
announced an effort to use generative Al tools to improve public services and cut 8 percent from
the state’s government operations budget.”® Al is also being used by regulators to facilitate
compliance with existing policies. For example, the U.S. Food and Drug Administration (FDA)
has been using Al for post-market medical device surveillance %

49 Suparna Biswas, et al., “Al-Bank of the Future: Can Banks Meet the AT Challenge?,” McKinsey & Company,
Sept. 19, 2020. https://www.mckinsey.convindustries/financial-services/our-insights/ai-bank-of-the-future-can-
banks-meet-the-ai-challenge.

% Pierre Colombo, et al., “SaulLM-7B: A pioneering Large Language Model for Law,” arXiv, March 7, 2024.
hitps://arxiv.org/abs/2403.03883v1.

I Ben Forgan, “What Robots Can Do for Retail,” Harvard Business Review, Oct. 1, 2020.
hitps://hbr.org/2020/10/what-robots-can-do-for-retail.

2 Maria Lopez Conde and lan Twinn, “How Artificial Intelligence is Making Transport Safer, Cleancr, More
Reliable and Efficient in Emerging Markets,” International Finance Corporation, Nofe 75 (November 2019).
https://www.ifc.org/wps/wem/connect/7¢2 1eaf5-7d18-43b7-bee 1-864e3e42de2b/EMCompass-Note-75-Al-making-
transport-safer-in-Emerging-Markets.pdf.

% Dan Castro and Joshua New, The Promise of Artificial Intelligence (Center for Data Innovation, October 2016).
https://datainnovation.org/2016/10/the-promise-of-artificial-intelligence.

5 Richard Williams, “Can Al Help with Forever Regulations?,” Public Health Without Politics, April 18, 2024.
hitps://fixingfood.substack.convp/can-ai-help-with-forever-regulations.

5 Ned Oliver, “Ohio uses Al to eliminate unnecessary words in state administrative code,” Axios, April 29, 2024,
https://www.axios.com/local/columbus/2024/04/29/artificial-intelligence-ai-ohio-state-administrative-code-husted.

5 Sophia Bollag, “Newsom announces $27.6 billion budget deficit — after state already cut $17 billion,” San
Francisco Chronicle, May 10, 2024. https://www.sfchronicle.com/politics/article/newsom-may-budget-
19447474 php.

57 Jessica Karins, “FDA Draws On Al For First-Ever Proactive Postmarket Surveillance Of Devices,” Inside Health
Policy, May 14, 2024. https://insidehealthpolicy com/daily -news/fda-draws-ai-first-ever-proactive-postmarket-
surveillance-devices.
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Al Economic Growth, and Productivity Gains

The potential exists for Al to drive explosive economic growth and productivity enhancements. >
While predictions vary, most analysts believe that “Al will have a significant economic
impact.”®

¢ According to Grand View Research, a market research and consulting company based in
India and the United States, the global Al market was valued at $93.5 billion in 2021 and
is projected to expand at a compound annual growth rate of 38.1 percent from 2022 to
2030.%

e A 2018 McKinsey study estimated that “Al has the potential to deliver additional global
economic activity of around $13 trillion by 2030, or about 16 percent higher cumulative
GDP compared with today. This amounts to 1.2 percent additional GDP growth per
year.”®" In the summer of 2023, McKinsey released another study estimating that
generative Al alone could add up to $4.4 trillion of value to the global economy
annually ®?

* An carlier PwC report forecast a $15.7 trillion potential contribution to the global
economy by 2030,

e A 2023 Goldman Sachs report predicted Al could help boost U.S. labor productivity by
1.5 percentage points each year, while Peterson Institute for International Economics
estimates AT will add an additional 1.0 percentage points to productivity growth over the

* Tom Davidson, “Could Advanced Al Drive Explosive Economic Growth?,” Open Philanthropy, Research Report,
June 25, 2021, https://www openphilanthropy org/rescarch/could-advanced-ai-drive-explosive-economic-growth;
Ege Erdi and Tamay Besiroghu, “Explosive growth from Al automation: A review of the arguments,” Arxiv, Oct, 1,
2023. https://arxiv.org/abs/2309.11690; Aden Barton, “The case for—and against—rapid Al-driven growth,”
Understanding Al Jan. 30, 2024. https://www understandingai.org/p/the-case-forand-againstrapid-ai-driven.

* Marcin Szczepanski, “Economic Impacts of Artificial Inteltigence (AT),” European Patliamentary Rescarch
Service, Briefing PE 637.967 (July 2019), p. 3.
https//www.europarl.europa.cw/RegData/etudes/BRIE/2019/637967/EPRS_BRI(2019)637967_EN.pdf.

80 Grand View Research, “Artificial Intelligence Market Size Report, 2022-2030,” GVR-1-68038-953-5, April 2022,
https://www.grandviewresearch.com/industry -analysis/artificial-intelligence-ai-market.

& Jacques Bughin, et al., “Notes from the AI Frontier: Modeling the Impact of Al on the World Economy,”
McKinsey Global Institute, Discussion Paper, Sept. 4, 2018. https://wwww.mckinsey.com/featured-insights/artificial-
intelligence/notes-from-the-ai-frontier-modeling-the-impact-of-ai-on-the-world-cconomy.

62 Michael Chui, et al., “The economic potential of generative AI: The next productivity frontier,” McKinsey Global
Institute, June 2023. https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-
of-generative-ai-the-next-productivity-frontier#fintroduction; James Manyika and Michael Spence, “The Coming Al
Ecopomic Revolution: Can Artificial Inteligence Reverse the Productivity Slowdown?,” Foreign Affairs,
(November/December 2023). https://www.foreignaffairs.com/world/coming-ai-economic-revolution.

53 PwC, “Sizing the prize: What's the real valoe of Al for your business and how can you capitalise?,” 2017,
https://www.pwc.com/gx/en/issues/data-and-analytics/publications/artificial-intelligence-study. html.

10 of 25



50

ADAM THIERER TESTIMONY, HEARING ON “ARTIFICIAL INTELLIGENCE AND ITS POTENTIAL TO
FUEL ECONOMIC GROWTH AND IMPROVE GOVERNANCE”

2025-2028 timeframe.®* Goldman also says generative AT could drive a 7 percent (or
almost $7 trillion) increase in global GDP over a 10-year period.%

e Another leading economist with a specialization in technology argues that Al will double
productivity in the coming decade 5

Even if Al's economic impact falls far short of those estimates, it would still generate enormous
growth opportunities across many segments of the economy. Al is also invigorating new types of
tech competition, especially from open-source players and platforms.®” It also promises to benefit
small businesses by creating new products and jobs. A U.S. Chamber of Commerce report finds
that 87 percent of small businesses reported increased efficiency due to new technology
platforms and that one in four small businesses are already using AL

The Past Can Be Prologue

If this potential for explosive growth still sounds outlandish, consider that, in 1998, Nobel Prize-
winning economist Paul Krugman infamously predicted that the internet’s impact on the global
economy would be “no greater than the fax machine’s.”®® President Bill Clinton thought
differently, predicting that the internet’s potential was “nothing short of revolutionary” and that
“[i]n just a few years, it will generate hundreds of billions of dollars in goods and services.”™

4 Joseph Briggs and Devesh Kodnani, “The Potentially Large Effects of Artificial Intelligence on Economic
Growth,” Goldman Sachs, Global Econonics Analyst, March 26, 2023,
https://www.gspublishing.com/content/research/en/reports/2023/03/27/d64e052b-0f6e-43d7-967b-
d7be35fabd16.htmihttps://www.gspublishing. com/content/rescarcl/en/reports/2023/03/27/d64e052b-0f6e-45d7-
967b-d7be35fabd16.htmi; Adam Posen, “The Keynote Economic Forecast by Dr. Adam Posen. Peterson Institute -
Endowments & Foundations Roundtable West 2024, Institutional Investor, Feb. 8, 2024,
https://iinetworks.com/content/keynote-cconomic-forecast-dr-adam-posen-peterson-institute-endowments-
foundations.

5 Goldman Sachs, “Generative Al could raise global GDP by 7%,” April 5, 2023,
https://www.goldmansachs.conv/intelligence/pages/gencrative-ai-could-raise-global-gdp-by-7-percent. hitml.

%6 Geoff Colvin, “A top economist who studies Al says it will double productivity in the next decade: “You need to
embrace this technology and not resist it,™ Fortumne, Sept. 26, 2023, hitps://fortune.com/2023/09/26/ai-economist-
erik-brynjolfsson-productivity-boom-labor.

" Betsy Masiello and Derek Slater, “Will Open Source Al Shift Power from ‘Big Tech’? It Depends,” Tech Policy
Press, June 16, 2023. hitps://techpolicy.press/will-open-source-ai-shift-power-from-big-tech-it-depends; Belle Lin,
“Open-Source Companies Are Sharing Their Al Free. Can They Crack OpenAl’s Dominance?,” The Wall Street
Journal, March 21, 2024. https://www.wsj comvarticles/open-source-companies-are-sharing-their-ai-frec-can-they-
crack-openais-dominance-26149¢9¢.

% J.S. Chamber of Commerce, “Empowering Small Business: The Impact of Technology on U.S. Small Business
(Second Edition),” Sept. 14, 2023. hitps://www.uschamber.com/small-business/smallbusinesstech.

% David Emery, “Did Paul Krugman Say the Internet’s Effect on the World Economy Would Be ‘No Greater Than
the Fax Machine’s’?,” Snopes, June 7, 2018. https://wwsw.snopes.com/fact-check/paul-krugman-internets-effect-
economy.

" The White House, “Remarks by the President in Announcement of Electronic Commerce Initiative,” July 1, 1997,
https://clintonwhitchouse4.archives.gov/WH/New/Commerce/remarks. html.
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Clinton’s optimism was vindicated. Electronic commerce exploded, and digital innovation
became the foundation of significant economic growth, new jobs, and boundless speech
opportunities. According to the U.S. Bureau of Economic Analysis, in 2022, the U.S. digital
economy accounted for over $4 trillion of gross output, $2.6 trillion of value added (translating
to 10 percent of U.S. GDP), $1.3 trillion of compensation, and 8.9 milfion jobs.”!

These astonishing results came about thanks to wise bipartisan public policies formulated by the
Clinton administration and a Republican-led Congress.”? Freedom to innovate was America’s
policy default for digital services, and burdensome state regulations (and even taxes) were
preempted to a degree.”> Federal policymakers made a firm break with the old regulatory models
of the analog era, which had constrained competition. The results speak for themselves. In
addition to generating remarkable economic output and opportunity, this approach resulted in
global dominance of digital technology markets. Today, 18 of the 25 largest digital companies in
the world are U.S.-based, and it is difficult to name any from Europe.74 In essence, as a recent

Wall Street Journal headline observed, the European Union now “regulates its way to last place”
on digital technology.”

This should serve as a cautionary tale for U.S. policymakers. America got policy right for the
internet, but the sort of approach adopted for Al remains to be seen. If we want U.S. firms to
once again lead the world—and help counter China’s looming influence on Al markets in
particular—it is essential for policymakers to strike the right policy balance once again.”

7 U.S. Bureau of Economic Analysis, “U.S. Digital Economy: New and Revised Estimates, 2017-2022,” Dec. 6,
2023. https://apps.bea.gov/scb/issues/2023/12-december/1223 -digital-economy. htm.

2 “The Framework for Global Electronic Commerce,” The White House, July 1997.
https://clintonwhitehouse4.archives.gov/WH/New/Commerce.

3 Adam Thierer, “Getting Al Innovation Culture Right,” R Street Policy Study No. 281 (March 30, 2023).
httpsi//www.tstrect. org/research/getting-ai-innovation-culture-right.

™ “Largest tech companies by market cap,” Companies Market Cap, last accessed Feb. 1, 2024.
https://companiesmarketcap.com/tech/largest-tech-companies-by-market-cap.

” Greg Ip, “Europe Regulates Its Way to Last Place,” The Wall Street Journal, Jan. 31, 2024.
https://www.wsj.com/economy/europe-regulates-its-way-to-last-place-2a03c2 1d.

76 Daniel Gouré, “The New Arsenal of Democracy: The U.S. Commercial High-Tech Industry’s Role In Countering
The China Threat,” Lexington Institute, June 24, 2022. hitps://www lexingtoninstitute.org/the-new-arsenal-of-
democracy-the-u-s-commercial-high-tech-industrys-role-in-countering-the-china-threat.
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Appendix 2: AP’s Potential for Improving Medicine and Health Outcomes

Al is already revolutionizing the field of healthcare and the practice of medicine "’ Increasingly
powerful algorithmic systems—often combined with new wearable technologies—are already
helping many people better monitor their health and fitness.”® Generative Al tools will also
supplement remote medicine with virtual health care assistants.” More sophisticated AT tools are
allowing doctors and scientists to create highly personalized care options and develop new
medical treatments tailored to the unique needs of each patient.®* As two medical experts and
authors of The Age of Scientific Wellness have noted, “those who fold these systems into their
practices will be doing their patients (and themselves) a great service” because “they are akin to
having not one expert but thousands upon thousands, all working together at top speed. Because
Al is generally inexpensive to run once it has been developed, the potential for optimizing care
and making it radically cheaper is striking.”®!

Al and ML-enabled technologies are already having a profound impact on public health.
Machine learning refers to the processes by which a computer can train and improve an
algorithm or computer model without step-by-step human involvement.®

In 2022, for example, an Al technology from Google DeepMind called AlphaFold was able to
model the structure of nearly all known proteins, representing “a significant advance in biology
that will accelerate drug discovery and help address problems such as sustainability and food
insecurity.”® Researchers from the Fundamental AT Research Team at Meta have a competing

7 J. Hunter Young, et al., “How Algorithins Could Improve Primary Care,” Harvard Business Review, May 6, 2022.
https://hbr.org/2022/05/how-algorithms-could-improve-primary-care; PwC, hat Doctor? Why AI and Robotics
Will Define New Health (2017). https:/fwww pwc.cony/ gx/en/industries/healthcare/publications/ai-robotics-new-
healtW/transforming-healthcare html; Jordan Reimschisel, “The Robot That Saved My Life,” Medium, April 27,
2017. https://aboveintelligent.com/that-robot-saved-my-life-6499d9a2{384.

78 Josh Libertore, “Beyond ChatGPT: How Al Is Transforming Fitness & Human Performance,” 4thletetech News
July 18, 2023. https://athletechnews.com/beyond-chatgpt-how-ai-is-transforming-fitness-human-performance.

7 Soha Rawas and Agariadne Dwinggo Samala, “Generative Al as Virtual Healthcare Assistant for Enhancing
Patient Care Quality,” International Journal of Online and Biomedical Engineering 20(5) (March 2024).
https://www.rescarchgate. net/publication/379001530_Generative_Al_as_Virtual_Healthcare _Assistant_for Enhanci
ng_Patient_Care_Quality.

8¢ Anna Megdell, “Machine Leaming Creates Opportunity for New Personalized Therapies,” University of Michigan
Health Lab, Lab Notes, Sept. 27, 2022. https://labblog.uofmhealth.org/lab-notes/machine-learning-creates-
opportunity -for-new-personalized-therapies.

81 Lee Hood and Nathan Price, “The Al Will See You Now,” The Wall Street Journal, April 7, 2023.
https://www.wsj.com/articles/the-ai-will-sce-you-now-5{8fbai4.

¥ Fthem Alpaydin, Machine Learning (The MIT Press, 2021), p. 16.

3 Steven Rosenbush, “DeepMind Al Lab Predicts Stracture of Most Proteins,” The Wall Street Journal, July 28,
2022. https://www.wsj.com/articles/decpmind-ai-lab-predicts-structure-of-most-proteins- 11659048 143,
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ML-created database of 617 million predicted protein structures,® These advances are leading to
what some researchers call a “protein design revolution” driving “the next quantum leap in the
biotech industry,” which could completely transform medicine.®® This competition continues, as
DeepMind announced the latest and more powerful iteration of AlphaFold in Aprit 2024 %

A Broad Range of Health Benefits

Al ML, and robotics are driving many other major medical advances today, becoming a crucial
part of early detection of various ailments and diseases ¥ “Artificial-intelligence algorithms are
processing vast troves of data in electronic medical records, searching for patterns to predict
future outcomes and recommend treatments,” notes a Wall Street Journal medical reporter.88
“They are creating early-warning systems to help hospital staff spot subtle but serious changes in
a patient’s condition that aren’t always visible or noticed in a busy unit, and predicting which
patients about to be discharged from the hospital are at highest risk of being readmitted.”®

Here are some other specific examples of how AL, ML, and robotics technologies are already
advancing medical science and helping improve health outcomes.

o Organ donation: In the field of organ donations, “[plaired kidney donation is one of the
great success stories of artificial intelligence,” helping doctors and patients by taking “an
incredibly complex problem and solves it faster and with fewer errors than humans can,
and saving more lives as a result.””

e Heart attack detection and treatment. Al and ML tools are helping detect and treat heart
disease and heart attacks, a leading cause of death globally *! Scientists at Cedars-Sinai

84 Justin Jackson, “Predicting protein folding from single sequences with Meta AI ESM-2,” Phys.org, March 23,
2023. https://phys.org/news/2023-03-protein-sequences-meta-ai-esm- html.

55 Sidney P Walker, et al., “Arming Yourself for The In Silico Protein Design Revolution,” Trends in Biotechnology
39:7 (July 2021). pp. 651-664. hitps://pubmed.ncbi.nim.nih.gov/33139074; Ewen Callaway, “Al tools are designing
entirely new proteins that could transform medicine,” Nafure, July 2023. hitps://www nature.convarticles/d4 1586~
023-02227-y.

5 James O Donnell, “Google DeepMind’s new AlphaFold can model a much larger slice of biologicat life,” MIT
Technology Review, May 8, 2024. https://www.technologyreview.com/2024/05/08/1092183/google-deepminds-
new-alphafold-can-model-a-much-larger-stice-of-biological -life.

7 Sumathi Reddy, “How Doctors Use Al to Help Diagnose Patients,” The Wall Street Journal, Feb. 28, 2023.
https://www.wsj.com/articles/how-doctors-use-ai-to-help-diagnose-patients-ce4ad025.

¥ Laura Landro, “How Hospitals Are Using Al to Save Lives,” The Wall Street Journal, April 10, 2022,
https://www.wsj.com/articles/how-hospitals-are-using-ai-to-save-lives-11649610000.

9 Ibid.

" Corinne Purtill, “How Al Changed Organ Donation in the US,” Quariz, Sept. 10, 2018.
https://qz.com/1383083/how-ai-changed-organ-donation-in-the-us.

91 “Researchers Use Al to Triage Patients with Chest Pain,” Science Daily, Jan. 23, 2023.
https://www.sciencedaily .convreleases/2023/01/230117110422 . htm; Paul McClure, “Machine learning algorithm a
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developed an algorithmic tool in 2022 that can quantify coronary plaque buildup in five
to six seconds compared to at least 25 to 30 minutes before 2 This will greatly improve
the ability to predict who will have a heart attack. Other researchers have developed Al
tools to help improve personalized treatment for women who have had heart attacks %
Women who suffer a heart attack have a higher mortality rate than men, often because
their symptoms are not properly understood or diagnosed. Meanwhile, the British
National Health Service recently started using a new Al tool that can detect heart disease
in just 20 seconds while patients are in an MRI scanner, compared with the 13 minutes or
more it usually takes doctors to analyze images manually after performing a scan.™

o Cancers: President Richard Nixon declared a national “war on cancer” over 50 years
ago.” More recently, the Obama and Biden administrations pushed for a “cancer
moonshot.”*® Unfortunately, cancers remain the second leading causes of death in the
United States,” claiming 602,350 lives in 2020 alone.®® AT and ML-enabled technologies
are poised to help reduce that staggering death toll. Mayo Clinic researchers have shown
how ML models can help diagnose and treat pancreatic cancer at an earlier stage.”
Pancreatic cancer is the third leading cause of cancer deaths, claiming 46,774 lives in
2020.1% British scientists have recently reported on new Al software that can spot signs
of pre-cancer during endoscopies in 92 percent of patients, which could significantly
lower deaths from esophageal cancer.!” AVML techniques are also helping with early

fast, accurate way of diagnosing heart attack.” New 41las, May 15, 2023. https:/newatlas.com/health-
wellbeing/code-acs-machine-learning-algorithm-accurate-heart-attack-diagnosis.

% Cedars-Sinai, “Artificial Intelligence Tool May Help Predict Heart Attacks,” March 22, 2022,
https://www.cedars-sinai.org/newsroonvartificial-intelligence-tool-may-help~predict-heart-attacks.

% University of Zurich, “Artificial Intelligence Improves Treatment in Women with Heart Attacks,” ScienceDaily,
Aug. 29, 2022, www.sciencedaily com/releases/2022/08/220829112918 htm.

% Tammy Lovell, “NHS rolls out Al tool which detects heart disease in 20 seconds,” Health Care IT News, March
16, 2022, https://www_healthcareitnews.com/news/emea/nhs-rolls-out-ai-tool-which-detects-heart-disease-20~
seconds.

2% Colin Farrelly, “50 vears of the ‘war on cancer’: lessons for public health and geroscience,” Geroscience 43:3
(June 2021), pp. 1229-1235. bttps:/pubmed.ncbi.nlm.nib.gov/33860442.

9 “Cancer Moonshot,” The White House, last accessed June 3, 2023, hitps://www.whitchouse. gov/cancermoonshot.

97 National Center for Health Statistics, “Leading Causes of Death,” last accessed June 3, 2023,
https://www.cde.gov/nchs/fastats/leading-causes-of-death htm.

8 Centers for Discase Control and Prevention, “An Update on Cancer Deaths in the United States,” Feb. 28, 2022,
https://www.cdc.gov/cancer/dcpe/research/update-on-cancer-deaths.

% Shania Kennedy, “Mayo Clinic ML Can Predict Pancreatic Cancer Earlier than Usual Methods,” Health IT
Analytics, July 19, 2022. bttps://healthitanalytics.com/news/mayo-clinic-mi-can-predict-pancreatic-cancer-earlier-
than-usual-methods.

1% Centers for Disease Control and Prevention. htps://www.cdc.gov/cancer/depe/research/update-on-cancer-deaths.
1% Cameron Henderson, “UK Scientists Invent an Artificial Eye Which Can Pick up Early Oesophageal Cancet,”
Daily Mail, July 23, 2022. hitps://www.dailymail.co.uk/health/article-11041985/British-scientists-invent-artificial~
eye-pics-deadly-throat-cancer. htal.
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detection and treatment of lung cancer,'%? breast cancer,'® brain cancer,'™ cervical
cancer,'% and many other types of cancer'® (including undiagnosable cancers'®”), aided
by increasingly personalized screening techniques.'®® The FDA has started approving
more Al-powered medical devices that can help facilitate early detection of the most
prevalent cancers.'”” Al-enabled cancer detection tools can help alleviate some of the
workload that human radiologists and other cancer doctors face. !'?

o Sepsis and superbugs: Recent medical studies have also documented how Al-powered

monitoring systems are helping detect antibiotic-resistant “superbugs™'"! and sepsis,''?

192 Elizabeth Svoboda, “Artificial Intelligence is Improving the Detection of Lung Cancer,” Nature, Nov. 18, 2020,
https://www.nature. com/articles/d41586-020-03157-9; Berkeley Lovelace Jr, et al., “Promising new Al can detect
carly signs of lung cancer that doctors can't see,” NBC News, April 11, 2023,
bttps://www.nbcnews.convhealth/bealth-news/promising-new-ai-can-detoct-carly -signs-lung-cancer-doctors-cant-
see-rcna75982.

19 Erin McNemar, “Artificial Intelligence Advances Breast Cancer Detection,” Health IT Anabftics, Oct. 7, 2021,
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detection.html; Ava Sasani, “New Al tool can help treat brain tumors more quickly and accurately, study finds,” 7he
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Medtronic are building an Al-enhanced endoscopy tool.” Engadger, March 21, 2023.
https://www.engadget.com/nvidia-and-medtronic-are-building-an-ai-enhanced-endoscopy-tool-16 1532723 html.
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19 “FDA Clearance Granted for First Al-Powered Medical Device to Detect All Three Common Skin Cancers
(Melanoma, Basal Cell Carcinoma and Squamous Cell Carcinoma),” BusinessWire, Jan. 17, 2024.
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saving thousands of lives each year as a result. Roughly 1.7 million adults develop sepsis
each year in the United States, and more than 250,000 of them die.'? Researchers find
that the use of Al “dramatically cuts the time it takes to sort through thousands of
promising compounds” to fight drug-resistant pathogens.''*

o Paralysis. The Christopher & Dana Reeve Foundation has estimated that nearly 1 in 50
people in the United States are living with paralysis.''> The combination of AT and
robotic technologies holds promise for helping paralyzed individuals regain certain motor
functions.!'® In May 2023, a Dutch man paralyzed from the waist down for more than a
decade regained his ability to walk thanks to brain and spine implants and an Al-enabled
thought decoder that helped him translate electrical brain signals into muscle
movement.''” He is now able to walk around his own home and get in and out of a car on
his own. A paralyzed American man regained his sense of touch and mobility thanks to
similar Al-enabled brain implants.!'® AT and ML capabilities are powering other brain-
machine implants that are helping address disabilities in other ways, including regaining
the ability to speak after a stroke.!'? And The New York Times recently documented how
a woman who lost her arm in an accident is now able to control her new prosthetic
robotic arm thanks to advances in Al and sensors embedded in her body '?
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o Mental health and drug addiction: Al can help identify and address mental health
problems through textual analysis, which can supplement human-based analysis at a time
when there is a nationwide shortage of health care workers in this area.'?! AT tools are
also being tapped to help find novel drugs that can help counter opioid addiction, which
has become a chronic problem in recent years.'?

There are many other current or potential health-related applications for algorithmic
technologies, including abnormal chest X-ray detection,!® Al-powered ultrasounds,'* new drug
and vaccine discovery,'®and detecting and addressing eye disease and blindness.'*® In April
2024, the National Institutes of Health announced a new breakthrough in Al retinal imaging that
produces high-resolution images of cells in the eye 100 times faster and with a 3.5-fold
improvement in image contrast.!*” AT and ML will power other advanced learning capabilities
that will help doctors and scientific researchers access and understand massive amounts of
patient and health data and put it to even better use. These same capabilities will help innovators
create new personalized health monitoring and tracking systems for the public.'®
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AT Will Help Doctors, Nurses, and Scientists Advance Treatments

In 2022, T served as a member of the U.S. Chamber of Commerce’s “Al Commission on
Competition, Inclusion, and Innovation,” a group formed to study Al governance. At a spring
2022 field hearing, our Commission heard remarks from Cleveland Clinic CEO and President
Tom Mihaljevic, MD and several of his colleagues.'® These doctors and scientists highlighted
how they were already using AI/ML to improve patient care and save lives. They noted how
teams of doctors and researchers are now able to share information from tissue samples with
much larger teams of medical experts, who can—with the help of algorithmic systems—work
together at a distance to better understand and use all the information at their fingertips.
Additionally, along with other medical centers, the Clinic has developed better Al-driven
methods to detect irregular heartbeats and strokes and to diagnose degenerative brain diseases
like Alzheimer’s, dementia, and Parkinson’s.'?*

This only scratches the surface of what AVML will mean for patient care.’’! Dr. Mihaljevic
noted that, when he started practicing medicine in the 1980s, the overall volume of medical
information doubled roughly every seven years; today, it doubles every 73 days.'*2 Meanwhile,
7,000 medical papers are published every day.'> A recent study in Science shows that, in the
closely related field of medical robotics, the number of scientific papers has grown exponentially
from less than 10 published in 1990 to more than 5,200 in 2020.13* These numbers align with
broader trends in technical and scientific literature. “Since the scientific literature doubles
roughly every 12 years, this means that of all scientific work ever produced, half of it has been
produced in the last 12 years,” note the authors of The Science of Science '*
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The only way to take full advantage of this explosion of knowledge is with the power of
machine-reading and -learning technologies. As the National Cancer Institute summarizes, “what
scientists are most excited about is the potential for Al to go beyond what humans can currently
do themselves. Al can ‘see’ things that we humans can’t, and can find complex patterns and
relationships between very different kinds of data.”!® The authors of The Age of Scientific
Wellness speak of the rise of ‘centaur doctors’ who, combining the best parts of human
intelligence and Al assistance, will be empowered to make bold medical decisions with far fewer
unintended consequences.”'*” Further, Al assistants can help address the significant paperwork
and filing burdens today’s doctors and nurses face, freeing up time for patient care and

research, '3

In the process, AI/ML will also help share medical knowledge across far more institutions and
reach more patients as a result. Dr. Mihaljevic estimated that the Cleveland Clinic—one of the
most important medical research facilities in the nation—is only able to reach an estimated 1.5
percent of Americans using traditional means of care. ML and Al can change that equation by
greatly expanding opportunities for Americans to access the benefits of scientific knowledge and
medical care from the Cleveland Clinic and America’s many other world-class medical facilities,
labs, and universities. Dr. Mihaljevic specifically highlighted AI's key role in improving home-
based medical care, which will become an essential way to help a rapidly aging population in the
future, regardless of where they live. 1* AT will also become crucial for various surgeries,
improving outcomes when operations are necessary (often through robotic-assisted surgery
or, better yet, avoiding the need for invasive procedures altogether.!*! Robotic surgery ata
distance is also becoming possible thanks to recent advances.*?
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Conclusion

Policymakers should not underestimate the importance of AI/ML technology and must work
diligently to ensure America remains a leader in this field. While some experts predict another
Al winter could be coming following some notable narrow Al disappointments, they oftentimes
fail to identify how public policy influences that outcome.!*® The overall amount of innovation
we can expect to flow from this space is fundamentally tied up in the question of whether or not
America creates the right innovation culture for AL To achieve its full potential and bring
about the “Al revolution in medicine” that some predict, America will need to set its policy
defaults in such a way that encourages innovation while addressing the many legitimate concerns
about various Al capabilities. '*
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Enclosure 1: Getting Al Policy Right through a Learning Period Moratorium

By Adam Thierer
May 29, 2024

While some artificial intelligence (Al) critics want to pause Al development, the pause most
needed today is on overzealous regulatory proposals that could kneecap America’s lead in
computational science and algorithmic technologies. With over 700 federal and state Al
legislative proposals threatening to drown Al innovators in a tsunami of red tape, Congress
should consider adopting a “learning period” moratorium that would limit burdensome new
federal Al mandates as well as the looming patchwork of inconsistent state and local laws.

The time to do so is now, with the race for Al supremacy against China intensifying and other
nations investing heavily to counter the United States. Handcuffing our Al innovators with layers
of red tape would diminish domestic entrepreneurialism and investment, deny citizens many life-
enriching innovations, and limit economic growth. Equally worrisome is how overregulation

could undermine our technology base and potentially even our national security.
Mountains of Red Tape

Unfortunately, many lawmakers seem oblivious to these dangers, floating extreme Al proposals
premised on far-fetched hypotheticals and dystopian sci-fi plots. Such fear-based thinking has
led states to propose far-reaching controls on algorithmic technologies. Colorado just became the
first state to advance a comprehensive Al regulatory measure, which Gov. Jared Polis (D) signed
even though he worried state regulations like his could create “a complex compliance regime for
all developers and deployers of AI” and a patchwork of mandates that will “tamper innovation
and deter competition.” California is also rapidly advancing a major bill that would impose
onerous restrictions on “frontier” Al models and create a new bureaucracy to administer the
rules.

Overregulation also looms at the federal level, with more than 100 Al-related measures pending
in Congress. The Biden administration is simultaneously pursuing unilateral regulation on Al
through its “Blueprint for an Al Bill of Rights,” a massive 110+ page executive order, and a
litany of new agency directives premised on vague notions of “algorithmic fairness.”

Most of these efforts are premised on the notion that government can preemptively legislate
“responsible AI” by forcing innovators to run new ideas through a maze of bureaucrats to get a
permission slip before innovating. Earlier this year, a top Biden administration tech

official called for “a system of Al auditing from the government,” and suggested the need for “an
army of auditors” to ensure “algorithmic accountability.” The resulting layers of technocratic
meddling could lead to a death-by-a-thousand-cuts scenario for Al developers.
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Undermining a Winning Formula

This is the exact opposite of the more flexible, market-driven approach the Clinton
administration and Congress wisely crafted in the 1990s for the internet, digital commerce, and
online speech. Rooted in policy restraint, that framework protected the freedom to innovate
without first needing some bureaucrat’s blessing to launch the next great application or speech
platform.

If American innovators and values are to shape today’s most important technology, we must

not shoot ourselves in the foot as the global Al race heats up. Congress should pause overzealous
micromanagement before it is too late. In the past, lawmakers have used forbearance
requirements and moratoriums to protect innovation and competition, albeit to varying effect.

The Telecommunications Act of 1996 specified that “[n]o State or local statute or regulation, or
other State or local legal requirement, may prohibit or have the effect of prohibiting the ability of
any entity to provide any interstate or intrastate telecommunications service.” The law included
other specific preemptions of state and local regulation, as well as a provision requiring the
Federal Communications Commission (FCC) and state regulators to forbear from regulating in
certain instances to enhance competition.

Another portion of the Communications Act meant to “encourage the provision of new
technologies and services to the public” specifies that any party who opposes innovations “shall
have the burden to demonstrate that such proposal is inconsistent with the public interest” and
forces the FCC to make a decision within a year. Sadly, the FCC mostly ignores both this
provision and the Telecom Act’s forbearance requirements, continuing to overregulate
communications and media markets instead.

Federal moratoria have been more effective in protecting new technologies from bureaucratic
meddling and excessive taxes. Congress passed the Internet Tax Freedom Act of 1998 (made
permanent in 2016) to contain the spread of “multiple and discriminatory taxes on electronic
commerce” and internet access. Similarly, the Commercial Space Launch Amendments Act of
2004 made sure federal regulators did not undermine the nascent market for commercial human
spaceflight.
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How to Structure an Al Moratorium and Preemption

These and other laws could provide a template for how to craft a moratorium or preemption for
Al regulation. An Al learning period moratorium should block the establishment of any new

general-purpose Al regulatory bureaucracy, disallow new licensing schemes, block open-ended
algorithmic liability, and preempt confusing state and local regulatory enactments that interfere
with the establishment of a competitive national marketplace in advanced algorithmic services.

An Al learning period moratorium would have many benefits. First, it would create breathing
space for new types of algorithmic innovation to grow. This is especially important for smaller
Al firms and the open-source Al marketplace, both of which could be decimated by premature
overregulation of a still-developing sector.

Second, an Al regulatory moratorium would give policymakers and technology experts the
chance to determine what problems deserve greater scrutiny and potential regulation. This
pragmatic policy approach would limit damage from rash decisions and help us gain knowledge
by testing predictions and policies before advancing new rules.

A learning period moratorium on new Al regulations does not mean zero regulation, however.
Many existing laws and regulations already cover any Al-enabled practices that violate civil
rights, consumer protections, the environment, intellectual property, and national security.
Policymakers can still enforce those policies where harms exist and fill gaps as necessary, or
they can use less restrictive approaches like transparency and education-based measures.

A federal Al preemption standard will need to include carve-outs for some areas of traditional
state authority including education, insurance, and law enforcement. But regulatory preemption
will be challenging because, as the “most important general-purpose technology of our era,” Al
touches almost every field. For better or worse, some sectors and issues must be left to the
province of state and local governments.

Where a national framework proves untenable, state and local governments should craft
harmonized light-touch frameworks—perhaps in the form of multistate compacts—to avoid
burdening the development of a robustly competitive and innovative national marketplace in AL
firms and technologies.
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Review Existing Regulatory Capacity

When formulating an Al moratorium, Congress should simultaneously demand that our
government’s 439 federal departments be required to do two other things. First, agencies should

study and review existing policies that might already address algorithmic innovation in their field
and consider how Al systems might already be overregulated under current law. Second,
agencies should identify additional ways in which Al technologies might help improve
government services. (It would be wise for state and local governments to engage in a similar
review, although it need not be mandated by federal law).

The Trump administration’s Office of Management and Budget (OMB) recommended some of
these ideas to agency heads in a November 2020 guidance memo. “Federal agencies must avoid
regulatory or non-regulatory actions that needlessly hamper Al innovation and growth,” the
OMB memo ordered. “Fostering Al innovation and growth through forbearing from new

regulation may be appropriate,” and “agencies must avoid a precautionary approach that holds
Al systems to an impossibly high standard such that society cannot enjoy their benefits and that
could undermine America’s position as the global leader in Al innovation.”

Unfortunately, in the wake of recent Biden administration orders and statements, agencies have
instead been encouraged to consider how to expand their regulatory ambitions toward Al even
though Congress has not authorized such actions.

Conclusion

For the United States to remain the global leader in algorithmic technologies and computational
capabilities, Al policy must be rooted in patience and humility rather than a rush to overregulate.
Policymakers must avoid locking down America’s innovative potential and instead pause the
panic-based Al regulatory policies under consideration today.

It is essential that our nation get the policy prerequisites of growth and prosperity right by once
again embracing an innovation culture that positions us as the global leader in advanced
computation as the next great technological race with China and the rest of the world heats up.
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June 4, 2024
Chairman Heinrich, Vice Chairman Schweikert, and members of the Joint Economic Committee:

Thank you for the opportunity to participate in today’s heating on artificial intelligence and its
potential for job growth and improved governance. It’s an honor to be with you today.

My name is Ayanna Howard, and I am an innovator, entrepreneur, leader, and international
expert in robotics and Al Currently, I am the Dean of Engineering at The Ohio State University
and Monte Ahuja Endowed Dean's Chair. Previously, I served as the Chair of the School of
Interactive Computing at the Georgia Institute of Technology. I have also served as the Associate
Director of Research for the Institute for Robotics and Intelligent Machines, Chair of the
Robotics Ph.D. program, and the Associate Chair for Faculty Development in the School of
Electrical and Computer Engineering at Georgia Tech.

From 1993-2005, 1 was at NASA's Jet Propulsion Laboratory where I held the titles of Senior
Robotics Researcher and Deputy Manager in the Office of the Chief Scientist. I hold a degree in
engineering from Brown University, a M.S. and Ph.D. in Electrical Engineering from the
University of Southern California, and an M.B.A. from the Drucker Graduate School of
Management.

After leaving NASA in 2005, I entered academia and started up my own robotics research lab.
My research encompasses advancements in artificial intelligence (Al), assistive technologies,
and robotics, and has resulted in over 275 peer-reviewed publications. In 2013, I founded
Zyrobotics, a university spin-off, which designed Al-powered STEM tools and learning games
for children with diverse learning needs.

1 regularly consult and sit on the advisory boards of several organizations concerned with
robotics, Al, and workforce development. This includes my appointment as a member of the
National Al advisory committee which is tasked with advising the President and the National Al
Initiative Office on topics related to AL My work has also been highlighted through a number of
awards and articles, including highlights in Vanity Fair, USA Today, Upscale, Black Enterprise,
and 7IME Magazine, as well as being recognized as one of the 23 most powerful women
engineers in the world by Business Insider and one of the Top 50 U.S. Women in Tech by
Forbes.

Needless to say, I am not only a practitioner and developer of Al technologies but I've also been
a committed advocate for developing the diverse talent pool that is needed for addressing the
future workforce needs involving these advanced technologies.
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My comments in this testimony are therefore focused on the national importance of Al literacy
and its role in augmenting the current and future workforce talent pool as well as the
government’s role in enabling this to happen.

While demographics of the United States are changing, these changes are not reflected in the
diversity of students pursuing degrees related to Al, engineering, or computer science. According
to the 2023 World Economic Forum Future of Jobs Report, Al continues to shift the skills that
are needed within the workforce — in some cases creating new jobs, augmenting old jobs, and
eliminating other jobs. When I attended the World Economic Forum this past January as an
invited speaker in Davos, it was clear that the Al talent shortage is not just a U.S. problem.
Buying outside talent is thus no longer a viable option to solve this issue. Too often though, we
disregard our untapped talent pools. Organizations tend to over index on hiring new talent with
needed skills versus upskilling their current talent.

As an educator, | have witnessed bright students whom, because of gaps in their high school
curricula, leave the engineering major because they struggle when they take their first discipline-
specific engineering courses. Yet, when we have instituted enrichments programs, such as the
PREFACE and ACCELERATE program in the College of Engineering at The Ohio State
University, we have seen quantifiable growth in student retention and graduation rates in
engineering. There is thus no reason, beyond intentionality (and resources), why organizations,
government agencies, and educational institutions cannot institute similar Al training and literacy
programs within their own organizational borders. We must provide more mechanisms than
currently exist in order to be able to support the diversity of American participation and welcome
all into the Al ecosystem.

There has been some movement in Congress to expand the Digital Equity Act into an Al
Literacy Act but there needs to be more. We can no longer sit by and not have an unprecedented
investment in expanding Al training and literacy, starting from early education through
upskilling of the current workforce. Such an investment addresses a looming workforce need, a
national security issue, and a major risk to national welfare. If Al is to live up to its potential of
providing equitable solutions to enhancing our lives positively, the government should recommit
to its fundamental mission of focusing on the public good and providing for the needs of society.
We must act now to institute an Al educational transformation that provides every interested
mind an equitable seat at the table.

As a technology researcher and college dean, I also dabble a bit in policy with respect to Al and
regulations. I’ve been thinking about technology and trust for much of my career. I wrote an
opinion piece about the possibility of regulations around Al back in 2019. I think policy will be
critical to building trust. Policies and regulations allow for equal footing by establishing
expectations and ramifications if companies or other governments violate them. Now, some
companies will disregard the policies and just pay the fines — but there still is some concept of a
consequence.

Right now, there’s a lot of activity around Al regulations. There’s the European Union Al Act,
which the Parliament adopted in March 2024. There are draft Al guidelines that were released by
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the Japanese government, and slightly different proposals in the United States, including
President Biden’s Al executive order.

There’s state-specific activity, too. Over the past five years, it’s been documented that 17 states
have enacted 29 bills that focus on some aspect of Al regulations. This year, California
introduced Senate Bill 1047, a comprehensive AT Bill with the goal of establishing safe and
secure Al innovation. On June 11, I'll be participating in an Al symposium at the Ohio
Statehouse, which will bring together academic leaders, policymakers, and industry experts to
discuss opportunities and challenges of artificial intelligence for Ohio’s universities. This
practice of each state coming up with their own rules for regulating Al will continue if policies
and Al bills are not being passed at a federal level. And that’s a problem. Al doesn’t understand
the concept of borders and state lines — it’s becoming as ubiquitous as the internet. Policies and
regulations, when it’s done correctly with diverse perspectives and iterative feedback from all
impacted stakeholders, can be accomplished smartly without impeding innovation or
entrepreneurship.

I believe we have a lot of room for improvement in making sure that people not only understand
technology and the opportunities it provides but also the risks it creates. With new federal
regulations, more accurate systems, and increased Al literacy training and upskilling for the
untapped labor market, this can happen.

The intersection of the country’s growing dependence on advanced Al technologies coupled with
a clear shortage of Al talent is fast becoming a national security issue that must be addressed
urgently.

In an April 30, 2021, speech, Secretary of Defense Lloyd J. Austin III emphasized that
sophisticated information technologies, including artificial intelligence, will be key
differentiators in future conflicts. The United States though risks not having enough talent
trained with sufficient Al literacy that is needed to advance emerging technologies critical to
maintaining American leadership.

If we are not careful, we might be living another 1957’s Sputnik moment, when the United States
suddenly realized the need to invest in science education to avoid losing the space race with the
then-Soviet Union. When the Soviet Union launched Sputnik in 1957, the United States launched
a bold initiative - the National Defense Education Act of 1958, which legitimatized federal
funding for higher education and led to the transformational talent growth of new engineers and
scientists. This powered the economy growth of the U.S. and American innovation through the
subsequent decades. Today, with nearly every aspect of life evolving to being coupled to
artificial intelligence, the United States cannot afford to sit back and wait for an Al-based crisis
to hit. We are at a crossroads. The U.S. must make an equivalently bold investment in growing
the Al talent pool to help protect democracy, citizens’ quality of life, and the overall health of the
nation.

Thank you for the opportunity to participate in this important hearing. I appreciate the
Committee’s attention to this topic. I stand ready to answer your questions and work with you on
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moving forward to help create an ecosystem that allows for the democratization of Al technology
that ensures no one is left behind as we drive forward American innovation and competitiveness.

#it#
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Joint Economic Committee
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Testimony of Dr. Jen Gaudioso
Sandia National Laboratories!

Artificial Intelligence and Its Potential to Fuel Economic Growth and Improve Governance

Chairman Heinrich, Vice Chairman Schweikert, and distinguished members of the Committee, | want to
thank you for the opportunity to testify today regarding artificial intelligence (Al) and innovation and
specifically for the chance to talk about the role of the national labs in this area.

Summary

This afternoon, | want to make a few key points, and since | am a Sandia National Labs employee, | will
use Sandia as an example of the critical role that the Department of Energy (DOE) national labs play in
computing and highlight how this provides them with a solid foundation for leading in Al innovations
going forward.

The DOE labs have:

e Ledin computing breakthroughs throughout the nation’s history,
e Addressed critical societal and security challenges through decades of strategic Al research, and
e Accelerated computing innovations through collaboration with universities and the private sector.

Sandia National Laboratories Overview

Sandia is one of three research and development (R&D) labs of the U.S. DOE’s National Nuclear Security
Administration. We are a multimission laboratory with most of Sandia’s employees working in
Albuquerque, New Mexico (NM) or at its second principal laboratory in Livermore, California, to deliver
innovative and reliable solutions in a changing world. Our roots go back to World War Il and the
Manhattan Project. The lab was established in 1949 with the goal of advancing U.S. national security by
developing science-based technologies. Throughout its 75-year history as a multidisciplinary,

national security, engineering laboratory, 2 Sandia’s primary mission has been to ensure the U.S. nuclear
arsenal is safe, secure, reliable and can fully support our nation’s nuclear deterrence (ND) policy, but
there is strategic synergy and interdependence between Sandia’s ND mission and its capability-based
science and engineering foundations because breakthroughs in one area beget discoveries in others in a
cycle that pushes boundaries and fuels advancement.

1 Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and
Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell International Inc. for the U.S. Department
of Energy’s National Nuclear Security Administration under contract DE-NA0O003525. SAND2024-067400

2 https://www.sandia.gov/news/publications/fact-sheets/
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Through this cycle, Sandia has:

e Designed a brain-inspired cybersecurity system to detect malicious players 100 times faster, while
using less electricity than a standard 60-watt light bulb,

e Developed an ion exchange material that was later used to remove radioactive material from
wastewater in Japan’s earthquake-damaged Fukushima Daiichi nuclear power plant,

e Developed robots that can reach trapped miners, demilitarize submunitions, and disable Improvised
Explosive Devices,

e Created zero-emission fuel cells for marine application that are now powering a passenger ferry in
the California Bay Area, and

e Designed and manufactured radiation-hardened microelectronics that enabled the Galileo
spacecraft to travel 2.8 billion miles and withstand Jupiter’s intense radiation belts.

This cycle also allows Sandia to assist a wide variety of small businesses throughout NM through the
New Mexico Small Business Assistance (NMSBA) Program. * The NMSBA Program facilitates access for
select small businesses to experts at Sandia and Los Alamos national laboratories who can help them
gain knowledge and solve challenges utilizing the labs’ cutting-edge technologies. In addition, since the
NMSBA was established in 2000, 11,116 new jobs have been created and retained in NM through
$80.6M in technical assistance to 3,267 New Mexico small businesses, and all 33 NM counties have been
supported. Overall, Sandia has contributed over $140 billion to the United States economy through its
local, regional, and national partnerships since 2003.

Now, | would like to employ a quote from the past related to new stockpile needs to help our discussion
transition into a segment showcasing how Sandia’s history of significant contributions in computing
position it and other national labs to continue the pivotal ongoing exploration and development of Al
technologies.

“We have a 10-year window; if we do not have sufficient computer simulation capabilities by then,
we will need to go back to testing and that will probably not be an option. We must succeed.
The laboratories will need to change to being experiment- and computer-driven
within a 10-year window, rather than test-driven as in the past.”

-Dr. Victor Reis, DOE Assistant Secretary for Defense Programs

Dr. Reis’ call to action resulted in the Accelerated Strategic Computing Initiative (ASCI), leading the three
DOE NNSA national laboratories, Sandia, Lawrence Livermore, and Los Alamos to partner with each
other, industry, and academia to quickly develop, deliver, and support the high-performance
computational capabilities needed for the U.S. nuclear deterrence mission. ASCI, now known as the
Advanced Simulation and Computing (ASC) program, has revitalized the U.S. supercomputing industry
through strategic technical leadership and partnership with industry. ®

3 https://www.sandia.gov/app/uploads/sites/165/2022/03/70-ways 2019-12801M.pdf

4 https://www.nmsbaprogram.org/

S https://www.hpcwire.com/2018/11/09/how-asci-revolutioned-the-world-of-high-performance-computing-and-
advanced-modeling-and-simulation/
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Snapshot of Sandia’s Role in Computing Innovations

Sandia's legacy in high performance computing (HPC) has brought together experts from various fields—
ranging from engineering and physics to computer science—to work collaboratively on improving
computing technologies. This teamwork has led to the creation of some of the most powerful computers
in the world.

Notably, Sandia developed the first massively parallel processing supercomputer in 1990 and the
supercomputer Red Storm in 2006, which enabled nuclear stockpile calculations, modeled the amount
of explosive powder needed to destroy an asteroid, and demonstrated how changes in the composition
of the Earth’s atmosphere affects climate. Peter Ungaro, the CEO of Cray in 2001, reflected on the
integral nature of Red Storm and their partnership with Sandia saying, “Literally, this program saved
Cray.” ® In addition, Sandia’s commitment to improving supercomputing performance earned three R&D
100 Awards’ in a 10-year period for increasing the efficiency of massively parallel computing across a
variety of science and engineering systems.

On behalf of NNSA’s ASC Program, the Vanguard program at Sandia continues the commitment to
advancing computing technologies. One of the Labs’ notable achievements includes the development of
the Astra platform, ® a computer that marked a significant advancement by using technology commonly
found in smartphones (ARM processors) to perform complex calculations at unprecedented speeds. This
innovation represents a major shift in how powerful computing technologies are built and used. These
ARM architectures are now found in NVIDIA’s Grace Hopper Al chips.

Industry engagement though the PathForward initiative® was also central to helping advance HPC
technologies for the DOE Exascale Computing Project. This collaborative effort between U.S. national
laboratories and industry partners fostered partnerships with leading tech companies such as AMD,
Cray, Hewlett Packard Enterprise, IBM, Intel, and NVIDIA, and accelerated the development of exascale
computing systems capable of performing a billion calculations per second. To get to this milestone and
overcome challenges related to power, consumption, scalability, and reliability, the collaborators had to
innovate in hardware, software, and system integration. The initiative overall helped ensure the U.S.
remained at the forefront of computational science, facilitating significant scientific, economic, and
national security advancements. As Trish Damkroger at HPE said, “Exascale supercomputing has already
demonstrated a significant impact on the scientific community, which spans various initiatives across
public and commercial sectors...At HPE, we are honored to continue closely collaborating with the U.S.
Department of Energy, the Exascale Computing Project, and national laboratories to bring exascale
technology to life and into the hands of researchers, scientists, and engineers that are solving problems

to advance humanity.” *°

¢ https://www.datacenterdynamics.com/en/analysis/after-the-storm-the-supercomputer-that-saved-cray/
7 https://www.sandia.gov/app/uploads/sites/165/2022/03/HighPerformanceComputing 2018.pdf

© https://www.sandia.gov/labnews/2018/06/21/arm/

° https://www.exascaleproject.org/research-group/pathforward/

10 https://www.exascaleproject.org/quotes/
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Sandia is also exploring new frontiers in computing that mimic the human brain through a partnership
with Intel Corp.!! Earlier this year, Sandia researchers heralded the arrival of Hala Point, a
groundbreaking brain-based computing system, housing 1.15 billion artificial neurons within a compact
container roughly the size of a microwave oven. This system, believed to be the largest brain-based
computing system in the world, is set to revolutionize research efforts by enabling large-scale brain-
based computing. This blend of traditional and neuromorphic computing underscores Sandia's unique
role in driving Al technologies forward and offering solutions to complex problems while optimizing
energy efficiency.

In collaboration with industry leaders like NVIDIA, Sandia, Lawrence Livermore, and Los Alamos are also
engaged in developing advanced memory technologies, underscoring NNSA’s commitment to pushing
the boundaries of computing even further. These partnerships are part of broader efforts to strengthen
the U.S.' competitiveness in next-generation computing technologies, ensuring that the nation remains
at the forefront of HPC innovation. Through initiatives like these, Sandia and its partners are creating a
more robust computing ecosystem through strong engagement with industry, paving the way for future
technological breakthroughs that will benefit society.

Innovations extend beyond computing hardware

Open source software, by its very nature, promotes a culture of collaboration and shared creativity. It
allows researchers, developers, and organizations across the globe to contribute to and benefit from the
collective intelligence of the community. Recognizing the value of open-source software for furthering
innovations in computing, DOE established a policy? in 2003 requiring its national labs to provide all
publicly releasable software as either open-source software or as government software.

To ensure the sustainability of key open-source software, the national labs took initiative to partner with
the Linux Foundation and launched the High Performance Software Foundation (HPSF), ** a key moment
in the evolution of open-source software for HPC and Al. These two institutions have been instrumental
in recognizing the need for HPSF and driving its creation. Their vision for a collaborative platform that
enhances the development, accessibility, and efficiency of high-performance software has been a key
catalyst in bringing this initiative to life.

Currently, HPSF is working on a portable core software stack for HPC, which will make high-performance
software development more accessible and efficient, and further enable the exploration and
implementation of Al solutions. By rallying industry, academia, and government entities around the
shared goal of advancing HPC and Al through open-source collaboration, national labs have created a
powerful ecosystem for innovation and underscored their commitment to spearheading the next wave
of scientific computing and Al advancements that can be used to address complex challenges and pave
the way for future technological breakthroughs.

1 https://newsreleases.sandia.gov/artificial neuron/
12 https://science.osti.gov/-/media/ascr/pdf/research/docs/Doe lab_developed software policy.pdf
13 https://hpsf.io/
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Al @ Sandia™
Sandia’s research in Al can be traced back to the early 1980s, at least. With today’s combination of
algorithms, data, and computing, Sandia is making significant impacts to national security through Al.

Al revolutionizes the speed in which we model and analyze data to inform decisions. It enables us to
handle vastly larger amounts of data than humans can process alone, helps significantly reduce human
errors and better complete repetitive tasks. Al’s unrealized potential impact on the future of Sandia’s
mission spaces is vast, and the research we are doing will help realize that future for the benefit of the
nation.

In the last few years, leading experts at Sandia have utilized Al and machine learning (ML) to solve
complex science problems such as predicting ionic liquid diffusion for renewable energy storage
applications,*® recognizing radar targets quickly and accurately,® and designing strong and flexible
interlocking metasurfaces for aerospace applications used in extreme environments.'” Our ground-
breaking work in trusted Al and computing co-design also continues to be leveraged in support of
national security applications and other mission work.

As we consider the breadth and pace of Al progress by others around the globe, Sandia weighs three
factors in focusing our research activities: (1) where we have, or could have, technical strengths in Al; (2)
where there is strong mission need for Al solutions for NNSA and other government agencies; and (3)
where is industry unlikely to supply the Al tools. As a result, Sandia’s differentiated Al strategy focuses
on:

e Al Security & Reliability: Sandia is developing methods and measures required to produce reliable
and trustworthy Al-based solutions for its core nuclear deterrence engineering and design efforts,
national security programs, global security, energy and homeland security, and the Labs’ underlying
advanced science and technology.

e Scientific Machine Learning: Sandia is fusing ML with scientific principles to solve scientific and
engineering problems.

e Data-driven Al for Mission Critical Applications: Sandia is supporting high-consequence national
security missions by developing and deploying critical applications enabled by data-driven Al.

e Generative Al for National Security: Sandia is engaged in assessing opportunities to deploy safe,
reliable, generative Al systems to address national security and advanced manufacturing challenges.

e Transitioning Al Research into Production: Sandia is leveraging its depth and breadth of unique
expertise to mature robust Al software that meets mission needs.

¢ Infrastructure, Policy, & Operations: Sandia is ensuring that critical infrastructure, computing
power, workforce, and responsible Al policies are in place to support our business needs and
mission research. We are identifying, developing, and promoting training opportunities to our entire
workforce, especially when it comes to increasing the use of Al operationally among non-experts.

4 https://www.sandia.gov/research/area/computing-information-science-and-mathematics/ai/
://www.sandia.gov/news/publications/hpc-annual-reports/article/predict-ionic-liquid-diffusion,

1 https:,




74

Continuing our established practice of partnering to advance computing technologies, Sandia’s Al
research is making mission impacts through collaborations with academia, other national labs, and
the private sector. Two recent examples highlight the diversity of these impacts.

(1) With Lawrence Livermore and Los Alamos, we have embarked on a groundbreaking project’®
with Cerebras Systems to explore the application of the Wafer-Scale Engine technology in
advancing simulation and computing applications crucial for the nation's stockpile stewardship
mission. The Cerebras Systems Al chip design utilizes an entire wafer of integrated circuits
versus current technology which cuts wafers into individual microprocessor cores that become
graphics processing units (GPU) or central processing units (CPU).

This partnership, part of the NNSA’s post-Exascale-Computing-Initiative investment portfolio,
seeks to sustain technological R&D momentum, fostering a robust domestic high-performance
computing ecosystem. The initiative is poised to significantly impact future mission applications
by integrating Al and ML techniques into production simulation workloads, marking a pivotal
step in enhancing the capabilities of the U.S. in HPC and Al technologies.

2

Sandia’s Materials Learning Algorithms (MALA) project,’® which received a prestigious R&D 100
award in 2023, is a cutting-edge program using ML to simplify and speed up complex
calculations related to the properties of materials. This tool makes it easier for scientists to
model materials at different scales, enhancing our understanding and development of new
materials. MALA is designed to be user-friendly and open to everyone, allowing for easy use
with just a few lines of code. Developed through a partnership between Sandia and the German
Center for Advanced Systems Understanding, MALA represents a major leap forward in
materials science, making it simpler and faster to explore the microscopic world of materials.

Frontiers of Al for Science, Security, and Technology (FASST Initiative)

Through the DOE FASST Initiative announced several weeks ago at the Al Expo in Washington, D.C., DOE
and its national labs seek to dramatically accelerate the pace of R&D and enable scientific capabilities
previously thought to be impossible through Al. With all that we have covered using Sandia as a national
labs’ exemplar, | hope it is easy to see how the national labs will strategically support the FASST Initiative
and advance U.S. leadership in Al.

Under the FASST Initiative, as outlined by DOE and NNSA, the national labs will:

e Lead R&D to develop tuned and adapted Al models that solve pressing scientific and national
security challenges. They will focus on training, testing, and validating frontier foundation models
and other Al tools aligned with robust data sets,

18 https://newsreleases.sandia.gov/cerebras research/

19, A. Ellis, L. Fiedler, G. A. Popoola, N. A. Modine, J. A. t A.P.Th A. Cangi, S. Raj ick (2021).
Accelerating Finite-temperature Kohn-Sham Density Functional Theory with Deep Neural Networks. Phys. Rev. B 104,
035120 (2021
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e Continue to build on their history of partnering with the private sector and extend these
partnerships to focus on the development and construction of next-generation Al platforms, and

e Prioritize the development of tools for efficient, safe, and effective aggregation, generation,
curation, and distribution of Al training data sets used across the platforms.
The national labs are already beginning to jointly create hubs and put together teams that organize
data for Al training and evaluation and specifically address DOE mission grand challenges.
Collaborations, such as the one exemplified by the envisioned New Mexico Al Consortium (NMAIC),
enable the sharing of resources and knowledge, while allowing for the creation of proprietary
outcomes that benefit commercial, public, and national security applications.

New Mexico Al Consortium

Mr. Chairman, across NM, we are finalizing the NMAIC—a Consortium envisioning a future where the
collaborative power of NM’s premier institutions and industrial partners transforms the landscape of Al
research, workforce development, and infrastructure. By uniting the strengths of Sandia, Los Alamos,
the University of New Mexico (UNM), New Mexico State University (NMSU), New Mexico Institute of
Mining and Technology, Central New Mexico Community College (CNM), and our industrial partners,
NMAIC will foster an ecosystem of innovation and broaden both academic and community input to
shape the future of Al and propel the state and nation forward.

Research: NMAIC is committed to pioneering the advancement of Al through a synergistic approach that
integrates hardware, software, numerical methods, data, algorithms, and practical applications. Our
consortium aims to ensure that Al research is not only at the forefront of technological progress but will
also provide trustworthy solutions directly aligned with the critical needs of our nation and state. By
leveraging our collective research expertise and resources, we aim to solve complex challenges, drive
economic growth, and enhance the well-being of our communities.

Workforce: NMAIC is dedicated to cultivating a diverse, skilled, and innovative workforce capable of
leading the future of technology. Through comprehensive education, training programs, and
collaborative initiatives, we aim to equip individuals with the knowledge and skills necessary to excel in
the evolving Al landscape. Our consortium is committed to creating opportunities for lifelong learning
and career advancement, ensuring that NM remains at the forefront of Al innovation and application. In
addition, all the NM universities and colleges are minority-serving and Hispanic-serving institutions and
will bring diverse perspectives to Al research and education. Through the NMAIC partnership with UNM,
we will pilot an approach to university collaboration, and by utilizing UNM's role in the Alliance of
Hispanic-Serving Research Universities (HSRU), we plan to expand these partnerships to other HSRU
across the country.

Infrastructure: At the heart of the NMAIC vision is the development of a robust, state-of-the-art
infrastructure that supports the ambitious goals of our consortium. NMAIC is focused on building and
enhancing the physical and digital frameworks necessary for cutting-edge Al research, education, and
commercialization. By investing in high-performance computing facilities, data storage and management
systems, and collaborative spaces, we will provide our researchers, students, and industrial partners
with the tools they need to succeed.
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1 would like to highlight a few Sandia examples showcasing the types of foundations that can further be
built upon through the NMAIC.

e The ASC Predictive Science Academic Alliance Program? is a partnership between Sandia, Los
Alamos, and UNM focused on advancing science-based modeling and simulation.

e The robust research and internship programs Sandia has with multiple Historically Black Colleges
and Universities (HBCU) partners provides a talent pipeline for the national laboratories. Through
UNM, we are integrating recruitment efforts that will attract diverse talent seeking to advance their
education upon graduating from HBCU. The joint faculty loan agreements currently in place
between Sandia, Los Alamos, and UNM enables staff members to teach at the university, thereby
introducing students to career paths at the laboratories.

e RS21%'is a current collaboration between NMSU, UNM, Los Alamos, and several NM industrial
partners. RS21, founded by a former Sandia employee who separated from the laboratory through
our Entrepreneurial Separation to Tech Transfer program,? integrates Al, data engineering, user
experience, and modern software development methods to enable organizations to make data-
driven decisions.

The NMAIC envisions a future where collaboration, innovation, and excellence in Al drive national
progress and prosperity and improve the quality of life for all.

Conclusion

In summary, the DOE laboratories, including Sandia, have historically been at the forefront of
technological breakthroughs, particularly in computing innovations. Their pioneering development of
advanced supercomputers and engagement in codesign activities have laid a solid historical foundation
that should underscore the necessity of their role in driving future Al innovations forward.

Mr. Chairman and Members of the Committee, Sandia and our national lab peers are ready to continue
executing in computing excellence and committed to engaging our academic and industry partners in
jointly educating the future generation of Al engineers and designers. It will be our privilege to lead the
nation’s exploration, development, and safe use of Al in the interest of our taxpayers and our national
security.

Thank you for convening this hearing, and | look forward to your questions.

2 https://psaap.linl.gov/
2 https://rs21.i0/
22 https:, !
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Jennifer Gaudioso, PhD

Director, Center for Computing Research

Jennifer Gaudioso is Director of the Center for Computing Research at Sandia
National Laboratories where she stewards the Center’s portfolio of research from
fundamental science to state—of-the-art applications. The Center's work includes
computer system architecture (both hardware and software); enabling technology
for modeling physical and engineering systems; and research in discrete mathematics,
data analytics, cognitive modeling, and decision support materials. She is also the
Program Executive for NNSA's Advanced Simulation and Computing Program at
Sandia. Jen also serves on Sandia’s Al Board of Directors.

Previously, she served as the Director of the Center for Computation and Analysis
for National Security where she oversaw the use of systems analysis, cybersecurity,
and data science capabilities to tackle complex national security challenges. In this role, Jen also led Sandia’s
Homeland Infrastructure Security and Resilience Program which was underpinned by “data to decision”
capabilities.

Jen began her Sandia career in 2002 and, in 2010, she moved into management, leading the International Biological
and Chemical Threat Reduction Program. Jen’s leadership established Sandia as a critical contributor to the U.S.
government’s response to the Ebola outbreak in West Africa. The team’s ground-breaking efforts were also
acknowledged with a DOE Secretary of Energy Award. In her role as Senior Manager for Global Strategic Futures,
Jen led development of the Global Security Division’s mission, science and technology pipeline, and mission-aligned
programs. She also led Sandia’s contributions to the next-generation Nuclear Command, Control, and
Communications (NC3) and coordinated a Sandia-wide emerging non-proliferation initiative at the interface of
NA-10, NA-20, NA-80, and DOE-IN, earning a Department of Energy (DOE) Secretary of Energy Award for the
team.

Jen served on two National Academies Committees addressing biodefense issues and was an MIT Seminar XXI
Fellow. She has a PhD and a master’s degree in physical chemistry from Cornell University and a bachelor’s degree
in chemistry from Bard College. Jen’s time at Bard taught her to value diverse perspectives in problem-solving.
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“Artificial Intelligence and Its Potential to Fuel Economic Growth and
Improve Governance”
Hearing before the Joint Economic Committee
Tuesday, June 4, 2024
QUESTIONS FROM Vice Chairman David Schweikert for

Brian Miller, M.D.

Please submit additional information on AI’s implementation to
improve administrative processes in Medicare and Medicaid (i.e.
using Al to process claims or audit incorrect claims) and about how
exactly Al can help doctors write scripts and process lab orders etc.
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Attachment—Additional Questions for the Record

U.S. State Congress Joint Economic Committee Hearing on
" Artificial Intelligence and Its Potential to Fuel Economic Growth and Improve Governance "

June 4, 2024

Brian J. Miller. M.D.. M.B A MP.H.
Assistant Professor of Medicine
The John Hopkins University School of Medicine

The Honorable David Schweikert

1. Please provide any additional information to be submitted to the record on AI's implementation to improve
administrative processes in Medicare and Medicaid (i.c. using Al to process claims or audit incorrect claims)
and about how Al can help doctors write prescriptions, process lab orders, etc.

Automation and artificial intelligence (A} can be used to improve clinical care through three primary applications:
1) Automation of the mundane (administrative tasks)
2 Augmentation of human-driven clinical practice
3)  Automation of elements of clinical practice.

In examining administrative tasks that increase costs and decrease labor productivity in health care delivery and
government, awtomation and 41 could be used for a variety of tasks:

o The Centers for Medicare and Medicaid Services (CMS) could deploy Al and automation for Medicaid
eligibility and redetermination

*  Both CMS and private health plans could utilize Al for screening claims pre- and post-pavment to identify
Sraud, waste, and abuse and reduce cosis

e Physician charting could be automated, with passive Al utilized to create clinical notes for physician
review and edifing (e.g. Nuance, SafeScribe).

o Automation of diagnostic coding to support hilling in both fee for service (FFS) Medicare (e.g. primary
and secondary diagnosis to support diagnosis-related group and acuity for the hospital inpatient
prospective payment system) and for Medicare Advantage (e.g. diagnostic coding for risk adjustment).
With over 70,000 ICD-10 diagnosis codes, deploying Al to improve diagnosis coding would significantly
reduce burdens on clinicians and improve the accuracy of pavment for hospital care and other services in
FFS Medicare in addition to improving the accuracy of visk-adjusted payment in Medicare ddvantage.

Automation and artificial intelligence con also be deployved across clinical medicine in order to both augment
existing clinical labor:

o Augment pathologists’ classification of colorectal polyps’
Improve radiologists’ cancer detection rate when reviewing mammograms®
Improve physician detection and diagnosis of melanomd®
Improve pathologist review and assessment of prostate biopsies to detect and diagnose prostate cancer?
Clinical decision support to improve clinician differentiation of colon cancer and acute diverticulitis on
computed tomography (CT) scans®

Automation and artificial intelligence can alse be deploved across clinical medicine to automate elements of clinical
practice:
o Al shows promise in independently assessing mammograms®
o Automated interpretation of routine electroencephalograms’(i.e. brain wave monitoring)
o Automated review of point-of-care digital cytology® for pap smears to detect atypia and low and high-grade
lesions
o Autonomous review of images and subsequent diagnosis of diabetic retinopathy®
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In summary, our country is on the cusp of the beginning of a revolution in care delivery. Al and automation can
decrease administrative burdens, freeing up clinicians to spend time on diagnostic, progrostic, and therapeutic
tasks and most importantly spend move time with their patients, thus expanding access. Al and automation can also
augment existing clinical efforts or even automate elements of clinical practice, expanding access, improving quality
and safety, and decreasing costs. Our health care delivery svstem and our broader economy stands to benefit from
stacked, incremental innovation in clinical and administrative processes, driving improved labor productivity,
lowering costs, and expanding access to mass-customized, mass-produced health care for all Americans.

Please see the enclosed additional resources:
a.  SpearJ, Ehrenfeld JM, Miller BJ. “dpplications of Artificial Intelligence in Health Care Delivery.”
Journal of Medical Systems 2023:47(121).
b.  Cho T, Miller BJ. ing Artificial Intelligence to Improve Administrative Process in Medicaid.” Health
Affairs Scholar Volume 2, Issue 2, February 2024, gxae008, hitps://doi.org/10.1093/haschl/gxae008
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Abstract

Health care costs now comprise nearly one-fifth of the United States’ gross domestic product, with the last 25 years
marked by rising administrative costs, a lack of labor productivity growth, and rising patient and physician dissatisfaction.
Policy experts have responded with a series of reforms that have — ironically - increased patient and physician administra-
tive burden with little meaningful effect on cost and quality. Artificial intelligence (Al), a topic of great consternation, can
serve as the “wheat thresher” for health care delivery, empowering and freeing both patients and physicians by decreasing
administrative burden and improving labor productivity. In this Viewpoint, we discuss three principal areas where Al poses
an unprecedented opportunity to reduce cost, improve care, and markedly enhance the patient and physician experience:
(1) automation of administrative process, (2) augmentation of clinical practice, and (3) automation of elements of clinical

practice.

Applications of Artificial Intelligence in
Health Care Delivery

Health care costs now comprise nearly one-fifth of the
United States” gross domestic products, with the last 25
years marked by rising administrative costs, a lack of labor
productivity growth, and rising patient and physician dissat-
isfaction [1]. Policy experts have responded with a series of
reforms that have — ironically - increased patient and physi-
cian administrative burden with little meaningful effect on
cost and quality. Some programs, such as Accountable Care
Organizations have driven consolidation [2] while other
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long-touted interventions such as comprehensive primary
care showed no systematic impact on cost or quality [3].
With decades of reliance on micro policy adjustments not
yielding the desired outcomes, now is the time to think dif-
ferently. Artificial intelligence (Al), a topic of great con-
sternation, can serve as the “wheat thresher” for health care
delivery, empowering and freeing both patients and physi-
cians. In this Viewpoint, we discuss three principal areas
where Al poses an unprecedented opportunity to reduce
cost, improve care, and markedly enhance the patient and
physician experience: (1) automation of the mundane, (2)
augmentation of human-driven clinical practice, and (3)
automation of elements of clinical practice.

Automation of the Mundane

Nearly two-thirds of physicians suffer from burnout, with
many citing electronic health record documentation and
inbox messages, prior authorization, and other routine
administrative tasks [4]. This collective experience is mir-
rored in empirical research: a recent time motion study of
internal medicine residents demonstrated that only 13% of
the average day is spent in face-to-face contact with patients
[5] while other work demonstrates that a typical primary
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care physicians spend 6 h per clinic day writing patient
notes [6].

Al offers the opportunity to restore joy in clinical practice
through automation of the mundane — or manual, human cap-
ital driven tasks. With companies such as Augmedix, Deep-
Scribe and Amazon presenting early attempts at automating
clinical notetaking, eventually the burden of recordkeeping
should shift from the clinician to technology. Ultimately,
clinicians should be able to review and sign Al-generated
notes as opposed to spending their limited time during and
after patient encounters documenting visits. Early evidence
suggests that automation of simple responses to patient
messages may not only decrease burden, but also increase
satisfaction as Al may be perceived in some circumstances
as having greater empathy [7]. Finally, the arduous painful
tasks of coding and billing could be similarly automated,
saving clinicians from struggling with over 70,000 unique
diagnosis codes.

A process that could arguably not be worse for all those
involved, prior authorization offers another obvious oppor-
tunity for improvement using Al. The average oncology
practice has over 6 full-time staff to handle prior authori-
zations, [8] while physicians generally report filling out an
average of 37 prior authorization forms per week with 75%
reporting this as a “high” or “extremely high” burden [9].
Using Al to automate the submission of data as the first level
of review for some prior authorization processes based upon
clear and transparent guidelines could eliminate the need for
physician involvement. Eventually, Al could help facilitate
near real-time adjudication of prior authorization requests
during a clinical visit, freeing up both clinicians and health
plan staff to engage in more meaningful, complex reviews.

Augmentation of human-driven Clinical Practice

Al can transform how clinicians use information and make
decisions, driving increasingly personalized care. Al tech-
nology [10] drives dynamic displays in Teslas, alerting driv-
ers of potential harm thus facilitating quick decision making
and real-time interventions while BlueCruise in Fords facil-
itates hands-free highway driving. Medical care is no dif-
ferent, requiring split second decisions in an environment
of countless informational inputs. Al-driven technology can
offer meaningful clinical decision support, enabling clini-
cians in acute care environments such as intensivists, anes-
thesiologists, and nurses to manage patients more efficiently
and effectively by highlighting concerning trends, gaps in
care, or suggesting actions that would otherwise be omitted
or delayed.

Technological innovations like magnetic resonance
imaging and genetic sequencing have provided clini-
cians with additional diagnostic tools to customize and

@ Springer

personalize care, with Al and automation offering a simi-
lar opportunity to upskill clinicians while improving pro-
ductivity. Through algorithmic pattern recognition, Al
applications may more accurately read CT scans, [11] mam-
mography, [12] or pathology slides, [13] catching diagnoses
that might have been missed and enhancing the capability of
the supervising clinicians. We expect that these tools will,
for example, enable pathologists to spend time reviewing
suggested diagnoses of routine cases and devote more time
to selecting assays, improving overall lab performance, and
addressing complex cases. For some cancers, Al tools will
eventually be able to suggest treatment options for oncolo-
gists to review and then discuss with their patients. This will
enhance the consistency of care and accelerate the adoption
of newly generated scientific evidence which today often
takes decades to come into routine clinical practice.

Automation of Elements of Clinical Practice

While fully autonomous Al-driven medical care is likely
decades away, automation of specific narrow tasks is
already underway. Technology like IDx-DR [14] (Digital
Diagnostics Inc, Iowa) can streamline screening for dia-
betic retinopathy without physician interpretation and with
such precision that the company holds liability insurance.
In resource-limited settings, point-of-care digital cytology
with Al is being used for cervical cancer screening [15].
After being trained on 30,493 electroencephalograms, an Al
model was able to achieve diagnostic performance similar
to human experts [16].

These initial narrow and specific autonomous Al appli-
cations offer insight into the future of innovation. For
example, as radiological Al applications reach the market,
images will be read increasingly by machine learning algo-
rithms with diagnoses being determined with a pre-specified
degree of certainty, enabling radiologists to review cases
with a low degree of certainty. The transition to automation
will be gradual with human practitioners remaining relevant
and in the loop supervising the algorithms while finding new
avenues to care for patients, requiring physicians to develop
the skills to oversee and manage the output and activities of
Al-enabled technologies.

Policy Opportunities

With technological advances comes the fear of the unknown.
The wheat thresher was alleged to destroy the agricultural
industry and put farmers out of business. In reality, it pro-
vided much needed efficiencies in agriculture and allowed
farmers to scale and meet increasing demand. Al will play
a similar long-term role in that it is an innovative and flex-
ible answer to one of the largest issues facing the healthcare
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sector: the lack of labor productivity growth coupled with
rising administrative costs. Like technological change
in order industries, Al may drive some short term costs
through implementation, with eventual, significant long-
term cost savings.

Important and answerable policy questions remain. Med-
ical licensure for independently practicing products should
be avoided. Instead, noting that current U.S. Food and Drug
Administration regulatory pathways are ill-suited for com-
plex and rapidly evolving software products, policymakers
should consider the creation of a series of voluntary, alterna-
tive regulatory pathways fit for software as a medical device,
inclusive of Al and software-driven medical devices. Liabil-
ity remains a question and should be placed with the parties
best positioned to mitigate the risk. Policymakers and courts
will sort out the gray line between product, clinician, and
consumer liability for Al-augmented and Al-driven medical
care.

Regardless, the benefits of Al to patients and clinicians
must not be overlooked. Al has the potential to transform
care delivery augmenting physicians and the healthcare
team, leading to the provision of superior care and substan-
tial costs savings, the stated policy goals of many previously
failed policy interventions. If the profession panics and fails
to capitalize on the positive potential of AL it will neglect an
important opportunity to revolutionize healthcare.
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Abstract

Administrative burden across state—federal benefits programs is unsustainable, and artificial intelligence (Al) and associated technologies have
emerged and resulted in significant interest as possible solutions. While early in development, Al has significant potential to reduce
administrative waste and increase efficiency, with many government agencies and state legislators eager to adopt the new technology.
Turning to existing frameworks defining what functions are considered “inherently governmental” can help determine where more
autonomous implementation could be not only appropriate but also provide unique advantages. Such areas could include eligibility and
redetermination of Medicaid eligibility as well as preventing improper Medicaid payments. However, while Al is promising, this technology
may not be ready for fully autonomous implementation and instead could be deployed to augment human capabilities with robust safeguards
until it has proven to be more reliable. In the meantime, the Centers for Medicare and Medicaid Services should release clear guidance
around the use of Al by state Medicaid programs, and policymakers must work together to harness Al technologies in order to improve the

efficiency and effectiveness of the Medicaid program.

Key words: Medicaid; administration; artificial intelligence; enroliment; eligibility; redetermination

Using artificial intelligence to improve
administrative process in Medicaid

Administrative burden in public benefits programs is generally
high, with joint state-federal programs adding additional
complexity. Estimates for administrative spending range
from 15% to 30% of total health care spending—half of
which has been characterized as wasteful'>—with recent esti-
mates of annual administrative spending reaching $1 trillion.’
There are a variety of definitions of what constitutes adminis-
trative spending; however, broadly speaking, administrative
spending is generally characterized as spending that is non-
clinical in nature, which includes spending in categories such
as billing and insurance."* While there may be some diver-
gence as to the exact proportion of overall health care spend-
ing that is attributed to administrative spending, there is no
doubt that it represents a significant portion of overall health
care spending.

High administrative burden in health care is typically attrib-
uted to the large number of nonclinical staff, many of whom
perform routine or repetitive tasks that could readily be auto-
mated.® The recent boom in artificial intelligence (Al), which
includes technologies such as machine learning, natural lan-
guage processing, and large language models, has promised
to create tools to automate and reduce administrative
burden,’ with some even estimating savings as high as

$200-$360 billion in health care spending using existing tech-
nologies realized in the next S years.® Despite this potential,
there are many who are skeptical of Al and even those who
see potential for profound risks to society,® given recent
advances that have come in leaps and bounds, sometimes re-
ferred to as emergent abilities. However, more recent evidence
calls into question the claims of emergent abilities'*"'? and
supports others’ claims that such concerns may be exagger-
ated.’>'* While it is important to create commonsense safe-
guards to prevent unethical or even dangerous applications
of these technologies with unintended consequences, the
potential uses of Al to reduce administrative waste and
increase efficiency will be pivotal to making the US health
care system more sustainable. In this commentary, we review
governmental interest in adopting Al technologies, opportun-
ities to improve administrative efficiency and operations in the
Medicaid program, as well as associated targeted policy
recommendations.

Government is eager to adopt Al

Although the government at both the state and federal levels
often lags in the adoption of new technology, Al technologies
are already being used throughout the federal government,
with a 2020 survey citing 45% of government agencies sur-
veyed expressing interest in Al, with many having planned,

Received: November 1, 2023; Revised: January 10, 2024; Accepted: January 26, 2024
© The Author(s) 2024. Published by Oxford University Press on behalf of Project HOPE - The People-To-People Health Foundation, Inc.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https:/creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited. For
commercial re-use, please contact journals.permissions@oup.com

20z Aeniga 0z uo jsanb Aq 095 16S//8009eXb/|UOSBY/EE0 L 0 L/10P/3I0IHB-20UBADE/IE|OYOSS.IB) R} BAY/WO0 dNo"olWapeo.)/:SARY Wolj papeojumoq



piloted, or implemented such technologies.'s As mandated by
Executive Order 13960, “Promoting the Use of Trustworthy
Artificial Intelligence in the Federal Government,”'® the
Department of Health and Human Services'” reported 23
use cases applicable to the Centers for Medicare and
Medicaid Services (CMS), including fraud detection,'®'? pay-
ment forecasting, and drug-cost anomaly detection.!” At the
state level, policymakers have started the conversation around
setting boundaries and implementing certain Al applications,
with at least 25 states, Puerto Rico, and the District of
Columbia introducing Al bills, and 14 states and Puerto
Rico adopting resolutions or enacting legislation in the 2023
legislative session.””

With these current and future impending waves of interest
in and adoption of Al technologies, it is important to under-
stand where these technologies will thrive and maximize their
potential. There are certain functions within government that
are designated as “inherently governmental functions.” Per
definitions in the Federal Activities Inventory Reform (FAIR)
Act of 1998, the Office of Management and Budget Circular
A-76, and most recently, the Office of Procurement Policy
(OFPP) Policy Letter 11-01, certain government functions
are considered to be “inherently governmental” in that they
are “so intimately related to the public interest as to mandate
performance by government personnel.”! Functions that are
not considered “inherently governmental” are designated
“commercial functions” that can be performed by contrac-
tors. While there is a litany of different statutory, regulatory,
and policy authorities designating specific functions as either
inherently governmental or commercial, per most recent guid-
ance given in OFPP Policy Letter 11-01, there are 2 tests that
agencies are required to use to identify inherently governmen-
tal functions (see Figure 1), as follows:

1. “Nature of the function” test: functions involving exer-
cise of US sovereign power are inherently governmental
2. “Exercise of discretion” test: a function should be catego-
rized as inherently governmental when it allows for exer-
cising of discretion that “commit[s] the government to a
course of action where two or more alternative courses
of action exist and decision making is not already limited
or guided by existing policies, procedures, directions,

Tool

Used by someone to
perform their function

Al Technology

Inherently
‘Governmental
Function
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orders, and other guidance that: (I) identify specified
ranges of acceptable decisions or conduct concerning
the overall policy or direction of the action; and (II) sub-
ject the discretionary authority to final approval or regu-
lar oversight by agency officials”**

At present, the determination of whether a function per-
formed by Al is “inherently governmental” or “commercial”
is, in many cases, a moot point as most Al applications are cur-
rently implemented as tools empowering users to more easily
or more proficiently perform their duties and functions rather
than as separate entities performing a function autonomously.
However, these 2 tests become more important as Al advances
and begins to function more autonomously. Functions that
satisfy the “nature of the function” test and allow for exercis-
ing of US sovereign power would be of too high importance to
allow for any possible error due to malfunction or otherwise
unintended outputs from Al It could also be argued that Al
performs best in functions that have discrete and specific pa-
rameters that would preclude it from being categorized as “in-
herently governmental” per the “exercise of discretion” test.
Together, these tests should help us identify functions that
are not “inherently governmental” and would not only be ap-
propriate but perhaps also even uniquely benefit from the ap-
plication of Al technologies.

When specifically looking at CMS oversight of and actions of
state Medicaid agencies, 1 area that has often been acknowl-
edged as being more difficult and complicated than it needs
to be is the oversight and procedural determination of
Medicaid eligibility, both the initial determination as well as
subsequent redetermination processes. Millions of Americans
are unable to access benefits due to administrative holdups,
prompting ongoing efforts to streamline and simplify the pro-
cess,” while simultaneously, millions of other Americans re-
main inappropriately enrolled. Redetermination is a critical
administrative process, with an estimated 17 of the 20 million
Medicaid beneficiaries added during the pandemic who may
lose Medicaid coverage with the unwinding of the continuous
enrollment requirement of the Families First Coronavirus
Response Act.”* Medicaid eligibility requirements are codified
by law, allowing for little to no discretion, so the processes of
initial determination and redetermination of eligibility would

Should be treated as an extension of whoever
is using the tool, but also being cognizant to
build in appropriate safeguards

Allowed to perform
functions without or with

very lttle oversight

Commercial
Function

Al could be utilized as these functions are
likely codified with little room for discretion,
‘which is ideal for this technology

Figure 1. Flowchart for evaluation and classifications of uses of artificial intelligence (Al) functions (created by authors),
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represent areas of immediate administrative need for states
where Al could be used to help bridge the gap. Additionally,
Al could further be used to augment and digitize the communi-
cations process to convey status updates to beneficiaries regard-
ing their determination process as well as other important
information even outside of the determination process.

Another notable area that may benefit from Al intervention
is the prevention of improper Medicaid payments. Improper
Medicaid payments are quantified and tracked as mandated
by the Payment Integrity Information Act of 2019.%°
Improper payments do not necessarily indicate fraud but ra-
ther payments made that did not meet statutory, regulatory,
or administrative requirements—most often due to missing in-
formation. They do, however, still create a significant financial
burden, with improper Medicaid payments reaching $80.57
billion in 2022.2% Although Managed Care represents 72%
of the Medicaid marketplace,?” just 0.1% of improper pay-
ments are attributed to Managed Care.?® In contrast, eligibil-
ity is estimated to account for 73.7% (>$61 billion) in
improper payments, with Fee for Service Medicaid accounting
for 26.2% (nearly $22 billion) in improper payments in
2022.2° These improper payments are made due to a variety
of reasons that include insufficient or no documentation, cod-
ing errors, unbundling, and other errors.”® Whether or not a
Medicaid payment can be determined to be improper is again
a codified determination with little to no room for discretion,
making the prevention of improper Medicaid payments an-
other area ripe for Al intervention.

Avoiding potential pitfalls

Despite their promise, Al technologies are still works in pro-
cess. Previous attempts to apply data-mining and algorithmic
technologies to various areas of government, including admin-
istering welfare programs, have not been without controver-
sies or failures.® This is not particularly surprising given
that even the more advanced technologies underlying Al are
prone to inaccuracies—some of which are referred to as “hal-
lucinations”**—and improperly built (ie, using incomplete,
skewed, or otherwise poor-quality training data) or imple-
mented Al tools can also be prone to algorithmic bias,>
which, if introduced into government functions, could prove
disastrous. A prominent example of this includes facial recog-
nition algorithms that are often heavily influenced by demo-
graphics due to training on incomplete datasets.’!

Given these limitations, for now, Al technologies should be
used to augment human capabilities until they have proven to
be more stable and can be built upon more robust datasets.
While it is likely that Al will eventually come to be imple-
mented in many truly autonomous fashions, Al should be im-
plemented more cautiously through the initial, liberal use of
human review because of the potential for severe consequen-
ces should Al fail to behave as expected when implemented
in government functions. Further safeguards include building
in auditing functions to help with human review of outputs as
well as implementing easy ways to rollback or otherwise
“undo” Al-driven actions.

Recommendations

In order to help advance the adoption of Al, CMS should re-
lease clear guidance detailing which functions that state
Medicaid programs would be permitted or even encouraged
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to utilize Al tools to reduce administrative burden. This could
be maintained in a public database that state Medicaid pro-
grams could then use to signal their desire to purchase, ac-
quire, or otherwise work with vendors offering services as
well as to specify technical specifications and requirements.
Animprovement over the status quo of a CMS webpage listing
of state Medicaid IT procurement websites,*? federal guidance
would create regulatory clarity for state Medicaid programs
and signal to the private sector where the need for Al
tools in improving administrative processes is greatest.
Additionally, in order to maintain this momentum, policy-
makers should establish a requirement for CMS to release
clear guidance that should be updated yearly given the rapidly
evolving nature of Al technologies. Together, these recom-
mendations will help create a solid regulatory framework
upon which both states and the private sector can collaborate
to bring the fruits of Al to beneficiaries.

While perhaps not entirely ready to be unleashed without
supervision, Al continues to demonstrate rapid development
and positive potential to significantly improve administrative
processes in Medicaid and other health benefits programs,
public and private. Policymakers must work together to har-
ness and implement Al technologies in order to improve the ef-
ficiency and effectiveness of the Medicaid program. With over
$1 trillion in administrative spending nationwide, now is cer-
tainly a good time to try.
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“Artificial Intelligence and Its Potential to Fuel Economic Growth and
Improve Governance”
Hearing before the Joint Economic Committee
Tuesday, June 4, 2024
QUESTIONS FROM Vice Chairman David Schweikert for
Mr. Adam Thierer

Questions:

1) What are the segments of the economy (say top 3) where Al
adoption would have the greatest impact on economic growth and
why?

2) What are would be the (top 3) highest cost-saving ways to integrate
Al into government services (fraud detection in Medicare/Medicaid,
eligibility analysis for SNAP, etc.) to save on administrative waste
and reduce outlays due to efficiency gains?
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“Artificial Intelligence and Its Potential to Fuel Economic Growth and
Improve Governance”

Hearing before the Joint Economic Committee
Tuesday, June 4, 2024
QUESTIONS FROM SENATOR MARK KELLY

Questions for Dr. Ayanna Howard:

1. Arizonans and small business owners are inundated every day with
advertisements for products and services that use AL, from chatbots to health
monitoring apps to personal assistant apps. Sometimes those tools are
embedded into existing products without the chance for consumers to opt-in
or opt-out. In fact, Arizona small business owners have visited my office to
ask for guidance from the government.

a. What kind of Al literacy do people need to make informed decisions
about which products to use in their everyday lives?

Although there are several definitions for Al literacy, the one I believe applies
most directly when it comes to the American public and small business owners is:
“A set of competencies that enables individuals to critically evaluate Al
technologies, communicate and collaborate effectively with AI; and use Al as a
tool online, at home, and in the workplace.” [Long, D., & Magerko, B. (2020).
“What is Al literacy? competencies and design considerations. Proceedings of the
2020 CHI Conference on Human Factors in Computing Systems.”
https://doi.org/10.1145/3313831.3376727].

In essence, citizens must have basic awareness of the benefits and risks of Al as
well as the ability to recognize when it should (and should not) be used.

b. What is the best way to reach them?

As identified in the Enhancing AI Literacy for the United States of America
Recommendations provided by the National Artificial Intelligence Advisory
Committee (NAIAC) [https://ai.gov/wp-
content/uploads/2023/12/Recommendations Enhancing-Artificial-Intelligence-
Literacy-for-the-United-States-of-America.pdf], one of the best ways government
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can reach the public is through “informal learning opportunities such as
standalone public sessions, social media campaigns, and public messaging

efforts.”

2. Generative Al is a great tool for creating stories. It can be used to generate
realistic, interactive training scenarios for workers in a variety of sectors.

a. Where is industry going in terms of using Al tools for workforce
development, to help people get and keep good jobs?

b. What gaps do you see at this point that need to be addressed in order
for us to get the most out of Al for job training and workforce
development?

Training and retraining—whether because new jobs are created or old jobs are
redefined—requires the ability to effectively educate humans as Al evolves. Hybrid
teams where machines, as non-human co-workers, will need to adapt to humans
and humans will need to learn how to align with AI will be just as important as
learning the job itself. New types of management skills will be needed that involve
dealing with HR issues that just don’t involve humans not getting along, but also
humans and Al in conflict with each other. Creating an inclusive environment,
where inclusion includes robots and how to deal with that diverse element, will
require training for all humans in how Al works and what it can and cannot do.

c. None of us have a crystal ball, but looking ahead to the next ten-plus
years, how can we anticipate new jobs that don’t even exist today?

Al will indeed replace many jobs people perform today, but, at the same time, it
will create new roles that we can’t yet imagine. For example, teaching, one of the
oldest professions in the world, conceptually remains the same in today’s times as
it did a thousand years ago—a teacher’s goal is to support a student’s current
knowledge so that they can learn and retain new skills and perform new tasks.
Although the teaching profession has not been eradicated, the tools that teachers
employ have changed over the centuries—firom books to YouTube videos, from
chalkboards to ChatGPT, from teaching ABCs to teaching coding skills.
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Whatever those jobs are of the future, the characteristic that will ensure that
humans remain relevant is one primary factor—our curiosity—that intrinsic drive
to learn. This is also where Al literacy comes into play.

d. And how can we prepare workers to step into those roles?

Just like past technologies have changed agriculture and manufacturing and other
sectors of our society, AI will continue to displace certain workforces. But there
will also be new jobs created - ones that we can’t even imagine right now. Of
course, there is one major difference between the impact of Al technology on the
workforce of today versus in the past. Although automation has slowly eradicated
blue-collar labor-intensive jobs in past innovation cycles, the Al of today is now
allowing automation to replace white-collar jobs. With the current trends in Al, the
Sfuture of work will require us to lean into the concept that the workforce will
contain teams composed of humans and Al working together. And to ensure
humans don’t become irrelevant, we need to expand our conversation about
robotization from the three D’s to the four D’s—by also talking about diversity.
While the first three D’s (dirty, dull, and dangerous) all provide reasons for Al to
replace humans, the fourth D, diversity, provides the key to ensure humans remain
relevant. [A. Howard, “Human Diversity Will Save Your Job From the Robot
Takeover,” MIT Sloan Management Review, January 12, 2022.
https://sloanreview.mit.edw/ article/human-diversity-will-save-your-job-from-the-
robot-takeover/ |

3. T understand your research portfolio includes looking at how Al and robotics
can be used in health care. At this point, we’ve heard some good things and
some bad things here: the use of robotics to make surgeries more precise and
efficient is great, but the ability for health insurers to use algorithms to deny
care is not.

a. Could you help give us a sense of the landscape of Al use in
healthcare?

Over the last few years, there’s been an increase in the adoption of Al in the
healthcare domain. From Al for the detection of breast cancer that doctors might
miss to predictive algorithms that identify preemies at risk of developing a motor
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disability based on how they kick, there are Al applications already in use and
those in development that are poised to make a big impact. Healthcare Al is
currently being used to provide solutions along four primary pillars: improving
health diagnoses, achieving better patient outcomes, improving our quality of life -
all while trying to reduce healthcare costs. In fact as of March 2024, the U.S. Food
and Drug Administration (FDA), had already authorized over 850 Al-enabled
medical devices [ https:/'www.fda.gov/medical-devices/sofiware-medical-device-
samd/artificial-intelligence-and-machine-learning-aiml-enabled-medical-devices |

There has also been a corresponding increase in the use of healthcare robots to
address patient needs ranging from robotic surgical procedures to use of care
robots to assist caregivers and promote aging at home.

b. What are your concerns in how health care facilities are currently
using Al

Although many healthcare facilities have started to use Al to positively guide
health decisions for patients, bias is still a concern in ensuring equal outcomes for
all patients. The standard strategy for training these Al algorithms is based on
data derived from historical practices, which can have biases. I'or example, heart
disease is often misdiagnosed in women and their symptoms can be very different
[from the stereotypical ones that men experience. So diagnostic algorithms trained
on historical data may frequently miss that diagnosis and send women home
untreated. This phenomena also impacts patients of color. In 2019, researchers
published a study in which they examined patient records from a large academic
hospital that used an Al algorithm to identify patients with health conditions that
would likely lead to more serious complications and refer them to a care
coordination program for help. [Starre Vartan, “Racial Bias Found in a Major
Health Care Risk Algorithm,” Scientific American, October 24, 2019.
https://www.scientificamerican.conv/article/racial-bias-found-in-a-major-health-
care-risk-algorithm/ ]. The study found that the Al tool was incorrectly steering
some Black patients away from the care coordination program. Since bias in the
medical field predates the creation of healthcare Al, these biases could begin to be
deeply encoded into the very fabric of the healthcare system as Al continues to
gain a foothold.
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“Artificial Intelligence and Its Potential to Fuel Economic Growth and
Improve Governance”

Hearing before the Joint Economic Committee
Tuesday, June 4, 2024
QUESTIONS FROM SENATOR MARK KELLY

Questions for Dr. Jennifer Gaudioso:

1. Al technology is advancing at a rapid pace, and I believe it’s critical for the
United States must maintain its competitive edge on the global stage. The
development of this technology could have significant implications for our
economic growth and national security.

In exploring strategies and policies necessary to ensure that the U.S. remains
at the forefront of Al innovation and its ethical development, it’s important
to consider the competitive pressures from other nations, including our
adversaries, that are making substantial investments in AL

a. Dr. Gaudioso, in addition to compute power and access to high quality
data sets, what are some of the other driving forces for maintaining
leadership in Al development?

The DOE and NNSA labs have been catalysts for innovation, driving
economic growth through groundbreaking research that combines
foundational science, engineering, and practical applications. Their
contributions span from clean rooms to genome sequencing, with far-
reaching impacts across industries. FFor instance, Sandia Labs alone
has generated a $140 billion economic impact nationwide from 1990
to 2020, holding over 1,800 patents and introducing over 300 new
inventions just last year.

Maintaining U.S. leadership in Al development requires several key
driving forces beyond compute power and high-quality datasets:
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Strategic, Long-term Investments: Consistent support from Congress
and the White House has enabled the labs to plan and implement
cutting-edge computing capabilities. The deployment of three
Exascale computers and Sandia’s recent deployment of the world's
largest neuromorphic computer, developed with Intel, exemplify this
Sforward-thinking approach. Continued investment in next-generation
systems is crucial for future Al breakthroughs.

Multidisciplinary Workforce: A diverse, highly skilled workforce is
essential for tackling the complex challenges of Al development. The
labs must attract and retain experts in AI computing, programming,
data curation, and related fields. This multidisciplinary approach
enables the labs to address big science questions and drive innovation
across various domains.

Public-Private Partnerships: Collaboration between national labs,
academia, and industry is vital for accelerating Al innovation. These
partnerships, like the one between Sandia and Intel, facilitate
knowledge transfer, resource sharing, and the rapid translation of
research into practical applications.

Dedicated Al Programs: Initiatives like the DOE Frontiers for Al in
Science, Security, and Technology proposal demonstrate the labs'
commitment to advancing A1 capabilities. These programs provide a
[framework for focused research and development in critical areas of
AL

Innovation Ecosystem: The labs' role in fostering a broader
innovation ecosystem, through technology transfer and
commercialization efforts, is crucial. This not only drives economic
growth but also ensures that Al advancements benefit various sectors
of the economy.

By leveraging these key factors — strategic investments, a
multidisciplinary workforce, public-private partnerships, dedicated Al
programs, and a robust innovation ecosystem — the DOL and NNSA
labs are well-positioned to maintain U.S. leadership in Al
development. This comprehensive approach ensures that the labs can
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continue to drive technological breakthroughs and address critical
national challenges in the rapidly evolving field of Al

. Dr. Gaudioso, understanding the importance of workforce in
advancing U.S. leadership in the development of Al and the
increasing interest from foreign nations in this technology, what else
could we be doing to maintain our competitive edge?

To maintain the U.S. competitive edge in Al development, it is crucial
to leverage and expand existing collaborations between national
laboratories and academic institutions. In my written testimony, |
describe how Sandia and Los Alamos National Labs provide good
exemplars as they are working closely with New Mexico universities
to share computing resources, collaborate on research, facilitate joint
faculty appointments, and focus on workforce development.

These partnerships are integral to initiatives like the FASST program,
which aims to engage more universities and provide additional
opportunities for students to gain hands-on experience in Al. By
hosting undergraduate, graduate, and postdoctoral researchers for
year-round research and engineering experiences, the national labs
play a pivotal role in guiding students towards careers in Al, whether
in national labs or the private sector. Moreover, aligning FASST with
the National Science Foundation’s National Artificial Intelligence
Research Resource (NAIRR) can enhance Al research and application
development by providing small AI computing clusters accessible to
universities.

Despite the challenges in recruiting and retaining critical Al staff as
highlighted in the May 29, 2024 Government Accountability Office
Report (Improvements Needed for Overseeing Contractor Workforce
Recruitment and Retention Efforts), initiatives like the Department of
Energy Computational Science Graduate Fellowship (DOE CSGF)
are successful and provide a strong foundation to build upon.
Established in 1991, the DOE CSGI supports doctoral students in
computational sciences, fostering a community of researchers who
are committed to national interests while advancing their work. This
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fellowship not only ensures a steady supply of well-trained scientists
and engineers but also strengthens the collaborative ties between
academia and national labs. By building a multidisciplinary network
of professionals, the program helps cultivate the next generation of

leaders in Al and computational sciences, ensuring the U.S. remains
at the forefront of Al innovation.

O
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