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"Human in" or
"Human out" of
the loop
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My Summer Read
Yuval Noah

Harari

“There’s very little need and this sounds cynical and I’'m not really, |
hope not, a very cynical person, but there really isn’t a need for a lot of
manual interface when you can have it done by Al, except in the loop.

For now, at least, humans in the loop is required. | wonder why that
always is a requirement because we don’t have explainability of the
human brain and we assume we always do things better, which is not

the case.”

THOMAS SENDEROVITZ, SENIOR VICE PRESIDENT OF DATA SCIENCE, NOVO NORDISK

Nexus

A Brief History of Information Networks

from the Stone Age to Al
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However...

Measuring and Mitigating Racial Disparities in Large
Language Model Mortgage Underwriting

Donald E. Bowen III S. McKay Price

Lehigh University Lehigh University
Luke C.D. Stein Ke Yang

Babson College Lehigh University

This version: September 24, 2024

L L Ms recommend more denials and

higher interest rates for Black applicants
than identical White applicants.

Perella Department of Finance, College of Business, Lehigh University, 621 Taylor Street, Bethlehem PA
18015; deb219@lehigh.edu, smp210@lehigh.edu, key208@lehigh.edu. Finance Division, Bahson College, 231
Forest Street, Babson Park MA 02457; ledstein@babson.edu. For helpful comments, we thank Alina Arefeva,
Kofi Arhin, Sean Cao, James Conklin, Kathleen Hanley, Philip Kalikman, Robert Parham, Jesus Salas, and
Kalinda Ukanwa; and seminar participants at the Real Estate Finance and Investment Symposium 2024
at the University of Cambridge. This study is indebted to a pilot study conducted by the 2023 FinTech
Capstone group at Lehigh University. Funding for the study was generously provided by the Goodman
Center for Real Estate. All errors and omissions are our own. First version: May 31, 2024.

SSRN [ Source: Donald E. Bowen I1l, S. McKay Price, et al. 2024 }
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Responsible innovation
begins with

responsible innovators.

Reggie Townsend, Vice President of Data Ethics
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Blockers & Barriers : what LS has to overcome

Source: Your journey to a GenAl tuture: A strategic path to success in life sciences and pharma

To unlock the technology's full potential and effectively manage risks, GenAl integration needs expert knowledge and planning. As adoption expands, organizations
across all sectors are facing similar challenges. But for the life sciences industry, some issues are particularly pressing.

Top implementation challenge

49% are finding it difficult to transition GenAl from the conceptual phase Technical hurdles

toa p.rat:;tlczj f':tnd ::FhE Tmf r?urnh-E-r say using both public and 30% indicated that technological limitations are the greatest impediment
proprietary data sets sifectively 15 a toncern. to implementing effective governance and monitoring.

Biggest worries
Funding issues

?9% of life sciences leaders say they are uneasy about data privacy when

it comes to using GenAl in their organization. 17% of life sciences leaders say insufficient funding is a significant
challenge in implementing effective GenAl governance and monitoring,
?4% say the same for data security. higher than any other sector.

59% are anxious about governance. C - )
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https://www.sas.com/content/dam/SAS/documents/marketing-whitepapers-ebooks/ebooks/en/your-journey-to-a-gen-ai-future-a-strategic-path-to-success-in-life-sciences-and-pharma-114074.pdf

Al Risks Threatening Life Sciences

Strategic considerations for proactive planning

Fraudulent Offerings Mis/Disinformation

€ >
More Personal Risk More Systemic Risk

Examples

Misleading
personalization
claims

Manipulated Off-label use
pre-clinical scams / viral
data social dares

Undisclosed
side effects

Ghost/Al-
written
research
papers

Synthetic data Artificial Premature
masquerading supply breakthrough
as observed constraints announcement
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Canada
C-27

FL)A Al in Drug

Making
(Jan, 2025)

Established Regulations

Pending Regulations

Voluntary Standards

Draft Guidance

Copyright © SAS Institute Inc. All rights reserved.

Continenta

A| Strateg

Brazil
Bill 2,338

Al in the medicinal

Digital

India Act

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

product lifecycle

(Dec 2023)

Bouth Korea's
Al Basic Act

Australia’s

Al Ethics
rinciple

*as of January 2025
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https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/considerations-use-artificial-intelligence-support-regulatory-decision-making-drug-and-biological
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/draft-reflection-paper-use-artificial-intelligence-ai-medicinal-product-lifecycle_en.pdf

Human in the Loop & EU Al ACT - Capabilities
heeded

Human in the Loop and on the Loop

Requirements

Article 9: Risk management system

Article 10: Data and data governance

Article 11: Technical documentation

B Monitoring of Al system
performance with alerts

Article 13: Transparency and provision of
information to deployers

m Model Interpretability and Fairness
Assessment

(2]
>
L
-
(92
>
(7p)
<
N4
L
T
L
O
L

Article 14: Human oversight

Article 15: Accuracy, robustness and cybersecurity

Route tasks requiring manual
Intervention

Article 4: Al literacy

Al SYSTEMS

This information about the Al Act is not <> SaS

Copyright © SAS Institute Inc. All rights reserved. exhaustive and is not legal advice



EU Al ACT - More Capabilities needed

Al System Governance Auditable workflow-

Requirements controlled process

Article 9: Risk management system * Centralized model information

Management
* Documentation

* Model governance and
performance monitoring

* Model cards
* Central dashboard

Article 10: Data and data governance

High 500+ 1000+  mwe

Article 11: Technical documentation —

Article 13: Transparency and provision of
information to deployers

Article 14: Human oversight
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Models in Production

Article 15: Accuracy, robustness and cybersecurity

Article 4: Al literacy

Al SYSTEMS

This information about the Al Act is not <> SaS
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EU Al ACT - More Capabilities needed

Model Cards Nutrition labels for models”
Requirements provide critical insight

Article 9: Risk management system

* Performance

Accuracy @ Fairness @ Model Drift @ GeographicMiss

. . . . Hours Acti
Article 14: Human oversight umAdive
Health Stent Risk Score MCE AUC Hours active Stent age Cell Design
Pass cencer f  Fail  JEiteic Pass Stanthgs
Modeler: resp

. . Allie DeLonay v v Fairness Variables
Arti C le 1 5: ACC uracy, ro b ustness an d cy be rsecuri ty R Event probabiliy Model variables with inforrf:tion privacy

classifications: ®

m SAS Model Manager - Manage Models QINAENON O

3 Article 10: Data an ta governan CHER

E C e O. a a a d da a go e a Ce A Stent Failure Risk Project name: Stent(1.1) -Publish < X L S U m m a ry O-F
)

(>,_) . . . 2 Model Card Files Variables Properties Versions a m Od e l S

n Article 11: Technical documentation — i dat

E 2 Modei Usage Stent Failure Risk version 1.1 @ - mozd‘ﬂg(d):% . ra | n | n g a a

¥ o . . T The purpose of this model is to classify whether patients are at high risk RUEMELE, HRAN

w Article 13: Transparency and provision of fﬂod:mmw for stent placement failue. IFSRHALVaRbISS

oc information to deployers et A vl ealsh I ibibs Fiformanescen

L

O

L

* Accuracy,
transparence
and fairness.

Responsible party: @ Age @ Gender G Ethnic Group

Smith HealthTech Inc.
Published status: Limitations Fairness assessment Programming language:

Article 4: Al literacy yt?kt)lishe e s .
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Common Sense
Intuition
Creativity
Empathy
Versatility

What are Humans
and Machines

good at?

Large Data Sets
Complex Calculations
Learning

Automation

MACHINES

0sas
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Human out of the Loop Human in the Loop Human on the Loop

Act on behalf of humans Engage humans when needed Require human oversight
Complexity Low High
Determinism High Low
Speed < 1second > 1 minute
Governance v/ v v/
GSas
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When are
humans and
machines better
together?

HUMANS

MACHINES

What’s next? Al’s impact beyond technology

I 3

Al and Emotional Wellbeing

Systemic
shift

Al Inequality
Al as Geopolitical
Leverage
=
2
©
: T
3
=
g
8L Al Literacy
i Embodied Al
°
o
=

Open-weight and community-
driven Al

Multimodal Al

Affective Computing

———

Neurosymbalic Al

Synthetic Identity
Al-Personhood
Algorithmic Rituals

&New Social Norms

Post-Individual
Society

Agent-based collective
decision-making

Neuromorphic Computing

Intergenerational Al

Near-term

Incremental tech
development

Mid-term

Long-term

Making sense of patterns and trends
surfaced from large data sets

Interpreting results from
complex calculations

Assessing impacts of
simulated scenarios

Handling exceptional cases apart
from those that can be automated

Human-focus

. Technology-focus .

Human-focus &
Technology-focus

EUR-IDC-RE-AI-In-EMEA-2025

0sas



"Human in" or "Human out” of the loop
Solution: Al Agent for Code Validation

LLM Input
= SAP + Code
" Pre-processing required

LLM Validation
= By Section

" |ncremental

Results
else 1f kupcase(vstestcd) eq 'DIABP' then do;
m ATOXGRHN = © + (aval ge 141) + (aval ge 151) + (aval gt 155);
- if not missing(atoxgrhn) then ATOXDSCH = "HYPERTENSION (DIASTOLIC)';
Original .
end;
else if kupcase(vstestcd) eq 'DIABP' then do;
db /* Corrected the ranges for Hypertension (Diastolic Blood Pressure) */
tiﬂll ATOXGRHN = © + (aval ge 91) + (aval ge 96) + (aval gt 1090);
o if not missing(atoxgrhn) then ATOXDSCH = 'HYPERTENSION (DIASTOLIC)';

LLM Update

e 0sas
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Thanks!

SAS
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https://www.linkedin.com/in/olivierbouchard/
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