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Rapid Development of Large Language Models

• OpenAI ChatGPT was released in November 2022
• Reach 100M active monthly users in two months
• The fastest-growing consumer application in history



Gallup 2023 Q2 Survey
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Performance on Academic and Professional Exams
OpenAI GPT4 Tech Report, 
March 2023
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● Health
○ Clinical report and ambient 

assistant
● Finance

○ Real-time summary/analysis
○ Operation productivity

● Law and Policy
○ Case summarization and 

analysis
● Many others

• Education
• Instruction/study aid
• Personal tutors

• Media
• Reporting and 

Newsroom production
• Science

• Climate Prediction
• Material design
• Drug discovery

Opportunities for Many Vertical Applications



• Columbia Symposiums on GenAI in Finance and Health, Nov. 2023
• Columbia Symposium on GenAI in Misinformation, Feb. 2024
• Columbia Symposium on AI and Sports Innovation, Sept. 2024

University as a Hub for Innovation



Large AI Centers at Columbia

NSF STC on Climate + AI
$50M

NSF ERC on Smart Streetscapes
$52M

NSF AI Institute for Artificial & 
Natural Intelligence $20M

● Center for Green AI (IBM)
● AI Center with Amazon
● Center for AI + Sports Innovation 

(w/ Dream Sports)
● Center for Digital Finance and AI

SRC Joint University 
Microelectronics Program
$35M

Center for AI and Responsible 
Financial Innovation-Capital One



● New Courses
○ AI in Context (CS, Music, English, and Philosophy) 
○ AI and Writing
○ AI and Creative Storytelling
○ AI and Ethics

● 12 Teaching with AI Fellowship
● AI Tutor Chatbots

○ Help students find information, get feedback, learn how to critique 
AI output

○ Help instructors prepare homework, study guides

Columbia AI+X Initiative: Education



● OpenAI license for students and faculty
○ Access to latest technology
○ Protect private and proprietary data

● High-performance compute facilities
○ Empire AI partnership
○ $400 million support from NYS government, Simons Foundation and 

6 universities
○ Support cutting-edge university research for responsible AI

Columbia AI Compute Resources



● Assessment of human learning skills
● Safety and security
● Biases, privacy, and ethics concerns
● Intellectual property

Challenges and Risks



● Assignment and Evaluation
○ Use Concept Scaffolding in assignments
○ Break down a larger assignment into subtasks
○ Allow regular feedback over knowledge components

● Design Authentic Assessment
○ Ask students to apply the course concepts learned to a “real world” problem, 

instead of generic boilerplates
○ Incorporate their personal experiences or reflections, draw from specific course 

materials, explore local community context

How to Assess Student Learning Outcomes?



Security Issues

● Guardrail Circumvention (Jailbreak)

凝固汽油弹

Grandma Exploit, first reported by Jackson, kotaku.com, April 2023
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• Current models use data from western, 
industrialized, rich, educated, & democratic 
(WIRED) societies

• Aim to address biases in cultural values, political 
beliefs and social attitudes

https://aisingapore.org/aiproducts/sea-lion/ 13

SEA-LION (Southeast Asian Languages In One Network) LLMs



● Claims from news, book authors, and programmers against OpenAI
● LLMs can be prompted to reproduce personal email addresses and phone numbers

(Nasr et al 2023)
Reproduced by 
Midjournal V6Original
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Visual Plagiarism, 
Marcus and Southen, 
2024

Copyright and IP Issues



New Frontiers – Embodied AI
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Time’s The Best Inventions of 2023

Matei Ciocarlie, SEAS Mech Eng

• Autonomous dexterous hand
• 5 digits, 15 joints, touch sensors
• Position and force sensing
• No visual data needed
• Can work in complete darkness



Embodied AI Dexterous Hand (Demo)

Prof. Matei Ciocarlie



Roles of Human Users in the Age of AI

● Responsible Use
○ Values, Empathy, Ethics

● Higher-Order and Critical Thinking
○ analyze facts and arguments before judgement
○ apply rational, skeptical, and unbiased analyses and evaluation

● Slower Thinking
○ System 2 Thinking
○ explore alternatives before judgment
○ open to new ideas and perspectives
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Roles of Machine vs. Human in the AI Age

• Massive Data Search, Summary
• Fast Coding, Graphics
• Real-time Computing
• Driving, Maintenance, Making

• Higher-Order (Slower) Thinking
• Creativity with Personal Experience
• Empathetic Care
• Governance with Ethics & Values

Photo: Dreamstime

19Columbia Engineering


