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LG Al Research in LG Group

In order to improve our Al capabilities on the group level, LG Al Research is spreading unique elements to our affiliates.
This includes improving Al technology capabilities, overcoming business challenges, and conducting joint research.

LG Affiliated Companies

R&D Electronics

@ LG Electronics (Home Appliances, TVs, Vehicle Solutions, etc.)

@ LG Display (LCD, OLED, Next-Gen Displays)

Al Talent Recruiting ’X

Al Education e—— ---2=== | (@ LG Al Research

Al Business Development o—/-

@ LG Innotek (Optical Solutions, Substrate Materials, Electronic Components)

\ Chemical

@ LG Chem (Petrochemical, battery materials, electronic materials, biopharmaceuticals)
@ LG Energy Solution (Automotive batteries, small batteries, ESS batteries)
@ LG Household & Health Care (Cosmetics, household items, health functional foods, beverages)

© Farm Hannong (Agricultural chemicals)

Communications/Services

@ LG U+ (Wired/wireless communication, media, loT, Al)

() LG HelloVision (Media platform)

&) GIIR (Advertisements)

@ LG CNS (IT convergence, cloud technology, Al big data, loT platforms)

Al Ethics Committee

@ D&O (Leisure, asset management)
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Improving Customer Service
Efficiency by Real-Time
Speech-to-Text Analysis

Real-time analysis of consultation

content (summarizing the conversation,

classifying the type and tone of the
consultation, extracting data on
malfunctions mentioned in the
conversation).

Mar.2023 LG Household & Health Care
Jul. 2023 LG Electronics

EXAONE (EXpert Ai for everyONE)

EXAONE 3.0 excels in real-world Al applications, with top-tier performance benchmarks, transparent global validation,
and an open-sourced 7.8B model to contribute to the Al research ecosystem

Al Partnership to
Revolutionize Biomedical
Science

LG Al Research and Jackson
Laboratory join forces to use Al for
breakthroughs in Alzheimer's and
cancer research, aiming to
revolutionize personalized
medicine.

Mar.2024 LG Al Research & Jakson Lab

LG-Qraft AI ETF Listing on
the New York Stock Exchange
in the United States

Al-powered Exchange-Traded Fund (ETF)
selecting the top 100 large-cap stocks

in the NYSE, based on an Al model that
focuses on capital market predictions
and the construction of investment
portfolios.

Nov. 2023 LG Al Research

@ LG Al Research
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Three Key Al Risks Highlighted by International Experts

The report, developed by a global panel of 75 Al experts from 30 countries, identifies three major risks associated with Al systems,
The final version will be published at the France Al Action Summit next February.

General-Purpose Al Risks

1. Malicious Use: Al can be exploited for scams,
disinformation, and cyberattacks.

2. Malfunctions: Al may produce biased results and pose risks

International Scientific of losing control.

B tho Safety of 3. Systemic Risks: Al may disrupt jobs, widen inequalities,

Advanced Al

INTERIM REPORT

strain energy use, and raise privacy issues.

Cross-Cutting Risks

- Difficulty ensuring Al safety, with rapid development

,‘_ Al SEOUL . .
May 2024 —*SUMMIT outpacing regulation.

1-22 MAY 2024

ortent
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Beyond Al Safety: The Rising Importance of Inclusive Al

Concerns are rising over the growing gap between those benefiting from Al and those being left behind.

\

» UNESCO Recommendation on the Ethics of Al
(Principles, 2021)

* UN High-Level Advisory Body on Atrtificial Intelligence
(2023-2024)

* UN Global Digital Compact (2024)
- Bridging the digital divide, accelerating sustainable
development, protecting human rights, and

strengthening global governance

e A
- — T~
¢

Al ACTION SUMMIT
FRANCE

FEBRUARY 2025

+ 1st Summit (UK, 2023): Safety
* 2nd Summit (Korea, 2024)
- Innovation, Safety, Inclusion
* 3rd Summit (France, 2025)
- Public Interest, Future of Work, Innovation & Culture,

Trust, Global Al Governance

CONFIDENTIAL

United Nations Al Safety Summit Big Tech

United States and Eight
Companies Launch the

Partnership for Global
Inclusivity on Al

FACT SHEET

OFFICE OF THE SPOKES SON

Announcement of Al Ethics Principles (since 2018)

Frontier Model Forum (Enhancing Safety, 2023)

Partnership for Global Inclusivity on Al (2024)

- Meta: Open-source Al accessibility, "No Language Left Behind“
- AWS/Google/IBM/Microsoft/Nvidia/OpenAl: Expanding education
- AWS/Anthropic/Google/Microsoft: Investment and support for

developing countries

@ LG AlResearch



Advancing Al 4r 2 better Life

@ LG Al Research
Responsible Al Inclusive Al
« Securing reliability and expertise for I » Open access to models and'industry data
industrial applications * Promoting Al literacy through education

* Moving beyond the declaration of Al Ethics

Principles to implementation and reporting
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Humanity

- LG Al provides benefits to
humanity and society.

- LG Al does not violate

human rights.

LG Al Ethics Principles

Going beyond technology, LG believes that Al will facilitate better lives for people.
We respect the Al Ethics Principles to make our society healthier and more sustainable.

516

PO m— WY

Fairness

- LGAltreats all people fairly

while respecting diversity.

- LG Al avoids unfair

discrimination based on
individual characteristics.

@

Safety

- LGAloperatesinasafeand

robust manner.

- LG Al predicts and responds

to potential risks.

CONFIDENTIAL

Accountability

- LGAlclearly definesroles

and responsibilities for
those involved in
development and use.

- LG Al strivesto fulfil the

responsibility to operate
appropriatelyin line with

the intention of the human.

Transparency

- LGAlistransparent with

our customers to help
them better understand
and trust how Al works.

- LG Alfollows principles

and standards to ensure
transparency in our
algorithms and data.

@ LG AlResearch



Three Strategies
for Implementing

LG Al Ethics

Principles
:Governance, Research, and Engagement

LG Al Research is actively pursuing the following initiatives

based on the 5 core values of the Al ethics principles to create

responsible and trustworthy Al

@ Establishing and operating Al ethics governance

@ Conducting research to address Al ethics issues

@ Engaging in activities to enhance awareness of Al ethics

Considering the impact of Al technology on various industrial

and societal sectors, we are committed to not only improving Al performance

but also to developing Al that contributes to a better life for all.

Vision

ADVANCING
Al FOR A BETTER LIFE

1 2 3
Governance Research Engagement
Organization and Research to Activities to
Process to Monitor Address Enhance Awareness

and Manage Al Ethics Issues of Al Ethics
Al Ethics Issues

LG AI Ethics Principles

Humanity Fairness Safety Accountability | Transparency




Governance_Al Ethical Impact Assessment(EIA)

Procedure designed to identify and address potential risks that may arise in the Al lifecycle

[Step 1] Analyzing Project Characteristics

The process begins with forming a Task Force (TF) comprising members specialized in Al tech-
nology, business, and ethics for each project. These members, with their varied expertise, assess
the potential risks and solutions for the Al project. Using an online survey with approximately 30
questions (rated on a 1-5 scale), the TF evaluates the project's overall features.

Project Characteristic Analysis Results (Example)

[Step 2] Setting Problem-Solving Priority
In the second phase of setting problem-solving priorities, the survey results are used to discuss spe-
cific risks that could arise based on the identified characteristics of the project and potential solutions.

Problem-Solving Priority Categories (Example)

1

I High Potential Risk

Low Potential Risk

Difficult to Provide
an Accurate Answer

Usage Environment/Conditions

Potential Harm ta
Users/Stakeholders

High-Risk Status

Inclusion of
Hurman Subjects

— System Implementation/Operation

Data

Reprasentativeness/

Recency of Data

Inclusion of Sensitive
Infarmation

Data Sources &
Copyright

Potential for Bias

Data Management/
Recording

Data Update
Frequency

AI Model

Model Update
Frequency

‘ Explainability ‘

Model Source

Hard Problem with low potential risk
that are difficult to resolve.

Problem with high potential risk
that are difficult to resolve.

3 2
Problem with low potential risk
that are easy to resolve.

Easy

Difficulty of Resolution

Problem with high potential risk
that are easy to resolve.

Low High

Potential Risk

[Step 3] Verifying Results and Docu-

mentation "Before the Al Risk Management Process,

I believed that the research project I was
conducting did not have any particularly
ethical issues. However, during the Al Risk
Management process, discussions with TF
members from various perspectives made
me consider the impact on users, something
I hadn't thought of before, and itinfluenced

In the final stage, the resolution of identified
risks is verified, and the entire Al Risk Man-
agement Process, including its outcomes, is
documented. This documentation encom-
passes the project's objectives, end-users,
stakeholders, training data, and model

Deplayment and
Utilization Scope User Autonomy

Patential for Measurability of
System Misuse Performance

CONFIDENTIAL

performance, as well as limitations and vul-
nerabilities. Such thorough documentation
efforts are undertaken to ensure the trans-
parency and accountability of Al systems.

the way I conducted my research.”

Yongchul Park
Language Lab

@ LG AlResearch



Al Ethical Impact Assessment

Governance_Human Rights as Compass for Al EIA

We are committed to respecting, protecting, and promoting human rights throughout the entire lifecycle of our Al systems

Could the completed project negatively impact users or

stakeholders (e.g., physical harm, mental distress,
economic damage, human rights issues)?

Are vulnerable or marginalized groups among the
stakeholders affected by the project (e.g., children,
elderly, people with disabilities, low-educated, irregular
workers)?

Could this project be applied in high-risk areas?

Does the dataset include legally sensitive information,
such as personal data, children's data, health and
medical information?

Is the dataset representative (e.g., diverse population
groups, sufficient collection period, various regions)?

Can users, whether intentionally or unintentionally, use

the Al system in ways that could harm people?

CONFIDENTIAL

<Red teaming based on the Universal
Declaration of Human Rights>

_
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Educate data workers on the Universal Declaration of Human
Rights and the Sustainable Development Goals
Provide guidelines to ensure that the data they produce

upholds these values.

Declara
Human nghts
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Research_Al Delivering Trustworthy Answers

Efforts to Overcome Structural Limitations of Al Models and Prevent and Address Unintended Human Rights Violations

Al model generating answers based on factual information
and evidence

A Language Model Q °

Ans i Fated Er—— . The text of the
mmmmzof::?a Evidence-based answers containing insights : specific research paper

b fewthe!: human ingto that forms the basis
the research, human beused to fi nguags be more
A : : of the answer
persuasive, influence humans’ beliefs, or generate large amounts of toxic or harmful
content. The paper identifies several ways in which human feedback can enhance : el
Recommended Tags the performance of language models, such as better alignment and capabilities,

reduced offensive content, and the ability to learn from diverse feedback. The

Human preference
research indicates that by involving human feedback throughout the entire
M et derng pretraining process and using it to guide the model during inference, the

Logical reasoning performance of language models can be i

A list of research papers utilized | :
R (T TG R SUTTO . i o various tasks and increase the engagement of

raining Language Models with... 'humans with these models.

EY Training Language Models to Follo...

() Language Models Show Human-Lik... + (i) Human feedback affects language models by influencing their (3) Pretraining Language Models...
® Learning To Summarize From Hum... i and ilities. Conditi inis i outpe... h In this paper, we explore objectives for
Answer generation process
Identifying relevant Examining the details of Generating answers through Presenting responses
documents within selected documents and comprehensive logical reasoning that contain insightful
the database inferring evidence and providing sources information
N = o o0 o r ~
= o o} o —
: = o W\ /e—e =
. _g S ° : ’ \—/_
H = o} O O —
—r — L4 O O g
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Unlearning Research on selectively removing pre-learned
bias/sensitivity information from models to increase safety

Selective data erasure

O O
B & E

:
'
'
'
'
'
i
Re-train LM after sanitization Re-train LM with DP Algorithm i Perform a few token updates
(~900 A100 GPU days) (~1800 A100 GPU days) ! (~0.001 A100 GPU days)
'
'
:
'
'
'
'
'
'

D B
Pretraining P . Differential H Token - H
Corpora Preprocessing a::':::g Privacy Sequences)

Find and Remove

Sensitive Personal Information

Name: Bob
Age: 27 I practice my Right To
Marital Status: Single Be Forgotten (RTBF)!

SSN: 123 - 4567 - 8910

Details: Got divorced by ex-wife named
Alice and is currently undergoing custody
battles. Bob
Net Worth: $5,000,000

@ LG AlResearch



Engagement_Al Ethics Awareness Survey & Seminar

Annual 'Al Ethics Awareness Survey’ to assess the awareness and practice of Al ethics and to improve adherence to the institute's Al ethics principles
Hold a Bi-weekly seminar where everyone learns from everyone

Importance of Al Ethics

Necessary
255%

Very Necessary
65.3%

Reasons for Upholding AI Ethics

To enhance researchers' competitiveness

10.7%

To create a safe research environment

21.3%
To fulfill social responsibilities

To prevent potential losses in advance

27.3%

Awareness-Practice Gap by Core Value of LG Al Ethics Principles

° .—/.\./’. Awareness

4
*——— ¢ —
3
2
1
Humanity Fairness

Safety Accountability Transparency

Al Ethics
Semina I’ season #1

'45 Minutes that Change LG Al Research'

01

7/11(Tue)

7125(Tue)

8/8(Tue)

8/22(Tue)

9/5(Tue)

9/19(Tue)

10/10(Tue)

10/24(Tue)

11/7(Tue)

11/21(Tue)

12/5(Tue)

Advancing Al for a better Life

Seminar Curriculum (Bi-weekly Tuesdays 12:30~13:15)

Al Ethics in AI Companies:
Focusing on Implementation

Ontology/Epistemology of Al
Why Ask Ethics of Machines?
The Future of Work in the Al Era:
Change and Adaptation

Al Ethical Impact Assessment:
A Compass for Implementing Al Ethics Principles

Explainable Al
Reality, Limitations, and Possibilities

Data Governance:
An Essential Tool for Al Ethics

(Special Lecture by External Expert)
Copyright and Intellectual Property in the Al Era

Core Components of Al
The Role and Ethical Considerations of Training Data

Latest Research Trends in Al Ethics Benchmarks
and Evaluation Indicators

The Ripple Effect of AL:
Future and Challenges of Social Impact

Global Al Ethics Policy:
Diverse Approaches and Limits Between Countries

So-young Ahn
(AL X Unit)
Woo-young Kim
(Language Lab)
Jun-ha Park

(AI Biz Unit)
Myoungshin Kim
(AT X Unit)
Jong-seong Jang
(Vision Lab)

Yong-min Park
(Al Biz Unit)

Prof. Yoon-myeong Kim
(Kyung Hee University)

Hyeon-gu Yun
(EXAONE Lab)

Soo-hyun Cho
(People Unit)

Jee-soo Bang
(Language Lab)
Ji-min Park
(People Unit)

O

=

Advancing Al for a better Life: 45 Minutes of Ethical Exploration

CONFIDENTIAL
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LG Al Accountability Report on Al Ethics

Align with the UNESCO'’s Recommendation on the Ethics of Al, and South Korea's National Guidelines for Al Ethics and the Digital Bill of Rights

UNESCO's Recommendation on the Ethics of AI (Nov. 2021)

The Recommendation on the Ethics of Al provides ethical principles for the development and use of AL The Recommendation em-
phasizes that Al technology should not infringe upon human rights and fundamental freedoms. They encompass not only values
and principles essential for the sound development and use of Al but also contain details on specific policy actions.

AUVANCGING 2
/\I C (, R
ARETTER

| |[C=
LT L
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Location of relevant information

LG ACCOUNTABILITY REPORT ON Al ETHICS 2023

CONFIDENTIAL

South Korea's National Guidelines for Al Ethics (Dec. 2020)

The National Guidelines for Al Ethics are standards that all members of society, including governments, public institutions, com-
panies, and users, should follow in all stages of development and utilization to realize ethical AL The Guidelines are composed of 3
basic principles and 10 key requirements.

Article Description Location of relevant Article Description Lacatlon of relevant

Information informatien

South Korea’s Digital Bill of Rights (Sep. 2023)

The Digital Bill of Rights sets out standards and principles for ensuring individual freedoms and rights in the digital age, and for
achieving a digitally prosperous society in which digital innovation is pursued and its benefits are enjoyed justly and fairly by all. The
Digital Bill of Rights consists of 6 chapters and 28 articles.

Article Description Location Article Deseription Location
of relevant of relevant
Iinformation Information

@ LG AlResearch
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Releasing the EXAONE 3.0 language model as open source

We released the EXAONE 3.0 language model as open source to advance global Al research and accessibility.

High Performance in Real-world

Cost Competitiveness

HuggingFace / Github

541
46
41.3
I 38.3
@LG 00 Meta (=) Alibaba Cloud =.Microsoft : AL
)
Benchmark EXA.| LLA. GEM. QWE. PHI. MIS.
MT-Bench 9.01 | 795 852 841 852 772
Arena-Hard-v0.1 46.8 | 28.0 421 217 291 16.2
WildBench 48.2 [ 345 415 349 328 29.0
AlpacaEval 2.0 LC 450 | 315 475 245 371 310
Average 575 | 434 541 413 460 383
\—

1 1 1
0.75
Inference
Processing
Time:
3.0vs. 2.0 Memory
0
56% v Usage:
3.0vs. 2.0
0.33
0.23 3.0vs.2.0
I 0.06
Inference Time Memory Usage Cost

EXAONE 1.0 mEXAONE2.0 mEXAONE 3.0

= Hugging Fac

EXAONE-3.0-7.8B-Instruct

 Safetensor English © Korean exaane  lgai  comersational tom_code @

s Model card

You need to agree to share your contact information to access this model

& LG-AI-EXAONE / EXAONE-3.0  Public

<» Code (D tssues 11 Pullrequests (@ Actions [ Projects @ Security 1 Insights
o - Pion 00
© 1Commit

EXAONE-3.0-7.8B-|

Introduction 0O ucense

1) README &8 License

EXAONE 3.0

CONFIDENTIAL

M. EXAONE

Introduction
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Al Literacy and Education Activities

Tailored Al education programs for students of all ages (over 30,000 individuals annually) for free
to enhance public awareness of Al and address educational inequality

LG Discovery Lab LG Aimers LG Al Academy
(Al Education for Teenagers) (Al Expert Training for Youth,19-29) (Specialized Al Training for LG Employees)

V2 —>=2
e

o

=

N

i )V

.

3

@ LG AlResearch
CONFIDENTIAL



Global Partnership for building a more Ethical Al

LG Al Research is the only South Korean enterprise that has formed an Al ethics partnership with UNESCO
and signed a Tech Accord to Combat Deceptive Use of Al in 2024 Elections

@ L B une A Tech Accord to Combat | GLOBAL FORUM
I uneseo Deceptive Use of Al in 2024 Al GLOBAL FORUM
Pa rtnershlp on Al Ethics Elections Seoul Al Business Pledge

Towards Responsible Dmlopmcn Su nlnabl Innovation, and Equitable Benefits of Al
Global Forum, Seoul, May 22nd 2024

oft ANTHROP\C

Letter ent Signing Ceremony
@@ smber 24, 2023

F.\\ Adobe @MAZON  antvrore  CIFIY)  NElevenLabs Google

tiks oy
A

IEEE  Inflection @1GAResearch Linkedf[]] IMcAfeer  E¥ Microsoft

0OMeta mNetapp  NOJA. @openal £ stability.ai

J'TikTok ®TREND! @) truepic X
Partnership with Tech Accord to Combat Seoul Al
UNESCO(23.11) Deceptive Use of Al(24.2) Business Pledge(24.2)
(Munich Security Conference) (Al Seoul Summit)

@ LG Al Research
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LG-UNESCO Global MOOC on the Ethics of Al

Empower experts to become champions and advocates on the ethical practices of Al
Those that harness Al's potential while adhering unwaveringly to ethical principles like fairness, transparency, and human rights

« Target: Al practitioners, researchers, policymakers,

Mind the
Al Divide

and advocates

» Contents: Provides knowledge and tools to navigate

Shaping a Global Perspective
on the Future of Work

Peter-Paul Verbeek
the ethical landscape of Al, covering crucial topics

such as bias mitigation, privacy safeguards,

transparency, and human oversight
4 vnesco|

* Schedule
- First half of 2025: Collect and solicit outstanding Al
ethics cases globally
- Throughout 2025: Develop MOOC content
- Early 2026: Release globally via UNESCO platform

(Source) https://youtu.be/AiKOiYZuNSO?si=yPhjfl4T-5twOQ3g

@ LG AlResearch
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Adaptive Governance_\What to change and what to preserve?

Rather than trying to create a fully detailed Al governance framework from the beginning, we should adopt an adaptive approach
—making decisions first in areas with social consensus and then updating governance as technology advances and societal perceptions change.

The art of progress 1s to

preserve order amid change and

to preserve change amid order.

-~ .

BT <Y e

Source: https://quotefancy.com/quote/1467944/Alfred-North-Whitehead-The-art-of-progress-is-to-preserve-order-amid-change-and-to

@ LG AlResearch
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Al's Impact Across the Life Cycle: Tailored Educational Approaches

We need to analyze the impact of Al on individuals at each stage of the life cycle and
design and implement tailored educational policies that align with these insights

A e
Attt ha

Source: https://stock.adobe.com/kr/search?k=human+life+cycles&asset_id=771431249

@ LG AlResearch
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How can we build an Al Governance that gains universal trust?

Multi-sectoral Cooperation

Industries: develop reliable Al models that can overcome technical challenges like hallucinations and
establish robust Al risk management governance

Governments: create new governance through social consensus among diverse stakeholders in the face

of new conflicts arising from the proliferation of Al and ensure no one is left behind by Al's benefit
(Education/Training, Reduced Working Hours, Income Redistribution)

International Organizations: identify and standardize best practices in Al ethics globally and
disseminate them, while also strengthening the capacities of developing countries

Individuals: realize that they are not only consumers, but also data producers, content creators, and
influencers, and rethink their role in Al ethics (Al ethics must be at the core of Al education)

Personal Identity in the Age of Al

Consumers Data Producers Content Creators Influencers

@ LG AlResearch
CONFIDENTIAL
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