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Artificial Intelligence
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Machine Learning vs Machine Reasoning

• Machine Learning focuses on mining the hidden patterns from data to tackle a 
pre-determined problem

• Machine Reasoning implements thinking process as a computational system by 
manipulating acquired knowledge and data to answer a new question

L. Bottou, From Machine Learning to Machine Reasoning, Machine Learning (2014)

supervised learning
(e.g. classification, regression)

unsupervised learning
(e.g. density estimation)
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index of tasksindex of data samples acquired knowledge

learned models

reasoning w/ knowledge
(e.g. meta learning)

reasoning w/o knowledge
(e.g. scientific discovery)
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When creative machines overtake man

“I expect huge RNNs on dedicated hardware to 
simultaneously perceive and analyze an immense 
number of multimodal data streams (speech, texts, 
video, many other modalities) from many sources, 
learning to correlate all those inputs and use the 
extracted information to achieve a myriad of 
commercial and non-commercial goals. Those RNNs 
will continually and quickly learn new skills on top of 
those they already know. This should have 
innumerable applications, although I am not even sure 
whether the word application still makes sense here.”

Source: TEDx Talks (2012)

Dr. Jürgen Schmidhuber
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Source: NeurIPS 2024 Test-time Talk

https://www.youtube.com/watch?v=1yvBqasHLZs
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Learning Principle of Future?
What we got right: Deep Learning / Autoregressive Models (Transformer) / Scaling Hypothesis

" Manger et al., 2013

Ilya Sutskever, Seq2seq Learning with Neural Networks: what a decade, NeurIPS 2024 Test-time Talk
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What is Agentic AI?

• Autonomously determines what actions to take, plans multi-step workflows, 
and adapts based on real-time data.

• autonomy — ability to make decisions, execute tasks, and refine strategies.
• adaptability — learning from feedback, market fluctuations, and new data.
• coordination — interacting with other AI agents and databases.

19
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Source: Christoph Drösser & Google DeepMind
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Source: S. Bubeck & E. Ryu (2025)



Risk & Opportunity in AI4InsuranceCopyright © 2026 
by Korea University

of

D e p a r t m
e

n
t S

t a
t i s t i c s

<latexit sha1_base64="iI3ZhgPEp9lXJhcDHGxeXsstfOk="></latexit>UNIVERSI�⌥<latexit sha1_base64="UGsV5jLbMBup3kRZ0HbFkBSxgPQ="></latexit>KORE⇤
22

Human defines “what?”

AlphaEvolve figures out “how?”

Source: Google DeepMind (2025)
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AI for Service Industries

Healthcare Education

Source: Stanford & OpenAI
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AI for Law & Medical Services

Source: Katz et al. & Yennie Jun
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AI for Natural Science

26

AlphaFold GNoME

Merchant et al., Scaling deep learning for materials discovery, Nature, (2023)
Jumper et al., Highly accurate protein structure prediction with AlphaFold, Nature, (2021)
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AI GNoME 421K

Human experimentation 20K

Computational methods 48K

Computational methods 48K
AI GNoME 421K

Source: Google DeepMind & Berkeley Lab (2023)
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AI-augmented Autonomous Lab Operation

Boiko et al., Autonomous chemical research with large language models, Nature, (2022)
Szymanski et al., An autonomous laboratory for the accelerated synthesis of novel materials, Nature, (2023)
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Manufacturing

Law service

Education service

Autonomous Lab

Medical service

Communication

IT ServiceFinance
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Risk & Opportunity in AI4Insurance
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Is AI Treat? or Threat?

• McKinsey & Company estimates AI could unlock $50 billion to $70 billion of 
insurance industry revenue, with the highest impact on marketing and sales, 
customer operations, and software engineering dimensions.

• Data security landscape is shifting as AI and cloud transformation accelerate. 
61% of organizations say their AI applications are already being targeted by 
attackers, while 48% report reputational damage caused by AI-generated 
misinformation of deepfakes.

32
Thales, Top Cybersecurity Risks Facing Insures in the Age of AI and Cloud Transformation, (2026)
McKinsey & Company, AI in Insurance: Understanding the Implications for Investors, (2026)
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Source: Anthropic & 과기정통부
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Agentic AI & CyberSecurity

34
Source: N-iX
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Agentic AI & Moral Hazard

35
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Demystifying Actuarial Skills with Agentic AI

• Processing claim records, regulatory shifts, 
updating mortality tables or loss, version 
control are heavy burden to actuarial teams.

• AI agents are enhanced with the ability 
to use specialized tools, maintain context 
over time, and make autonomous decisions.

• Use cases of AI in actuarial analysis
• identify sudden changes in claim patterns
• simulate risk scenarios and report

36
Agentic AI: Your new actuarial coworker, Casualty Actuarial Society, (2025)
AI in Actuarial Analysis: How AI Agents are transforming insurance risk modeling, ampcome, (2025)
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Single LLM vs Orchestrating AI Agents

37

Orchestration

Validate Data
Processing

Trace
Regulatory

Issues

Check 
Financial

Conditions

?
Hallucination

Deterministic

LLM

- Survival bias
- Fault references
- Predictive Bias

Falck et al., Is In-Context Learning in Large Language Models Bayesian? A Martingale Perspective, ICML (2024)
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Multi-Agent based Code Migration

38

Agentic  
Loop

Translator

Verifier TesterLegacy actuarial code
(R, SAS, …) New code

(python, Rust, …)
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)

Chung, Hayoun
Korea Univ.

Lee, Sumin
Korea Univ.

LIM(†) 
Korea Univ.

LG AI Research
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)

Causal Analysis
Procedure

Causal Agent
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)

Causal Analysis
Procedure

Causal Agent
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)

Causal Analysis
Procedure

Causal Agent
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)

Causal Analysis
Procedure

Causal Agent
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Orchestrating Agents for Causal Data Analysis

Chung et al., ORCA: ORchestrating Causal Agent, CHI poster (2025)
데이터 엔지니어링 부담 감소 & 분석 품질 향상
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