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Announcements 

• This Thursday: Zoom talk (see Ed forum announcement) 

• Dec 3rd class: Open-questions and Class-Level Survey Report

• Dec 5th :

• 4-6pm PT, sign up for a slot 
• https://docs.google.com/spreadsheets/d/1PRP_qEzc4Wgk1IACN8

VYSsMVNs-3_sBEy_UKPrrJZuU/edit?usp=sharing

• You’re very welcome to stay for the entire session
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https://docs.google.com/spreadsheets/d/1PRP_qEzc4Wgk1IACN8VYSsMVNs-3_sBEy_UKPrrJZuU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1PRP_qEzc4Wgk1IACN8VYSsMVNs-3_sBEy_UKPrrJZuU/edit?usp=sharing


Learning Objective: understand social implications of LLM and LLM based agents 

Outline

• Creativity (25 mins)

• Productivity (25 mins)

• Small-Group Discussion (20 mins)
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Social Implication of LLMs

1. Personalized education

2. Companion and support

3. LLMs for science discovery 

4. Transformation to workforce
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Personalized Education 
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https://www.forbes.com/sites/timbajarin/2024/03/01/the-rise-of-ai-tutors/ GPTeach

https://dl.acm.org/doi/abs/10.1145/3573051.3593393?casa_token=0x8X2lQPbVQAAAAA:1r7u6-x6il9UPkgOWrfNDhFqerg6g18ZHcOR2p88TGCbqdL-JhgnD_WDcRuRc9-f_FrQrdZPMY7s


Companion and Support
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https://github.com/adithya-s-k/CompanionLLM

Stade, Elizabeth C., Shannon Wiltsey Stirman, Lyle H. Ungar, Cody L. Boland, H. Andrew Schwartz, David B. Yaden, João Sedoc, Robert J. DeRubeis, Robb Willer, and Johannes C. Eichstaedt. "Large language 
models could change the future of behavioral healthcare: a proposal for responsible development and evaluation." NPJ Mental Health Research 3, no. 1 (2024): 12.



LLM for Science Discovery

8AI4Science, M. R., & Quantum, M. A. (2023). The impact of large language models on scientific discovery: a preliminary study using gpt-4. arXiv preprint arXiv:2311.07361.



Automation Possibility 
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A ladder of job 
automation opportunities 
for language agents and 
the capabilities they may 
provide.

https://princeton-nlp.github.io/language-agent-impact/



Anthropomorphism and Overreliance

● Promoting harmful stereotypes by 
implying gender or ethnic identity 

● Anthropomorphism of AI systems can 
lead to overreliance or unsafe uses
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Linguistic Measure of Anthropomorphism

ANTHROSCORE uses a 
masked language model to 

compare how much an entity 
is implicitly framed as human 

versus non-human

11Cheng, Myra, Kristina Gligoric, Tiziano Piccardi, and Dan Jurafsky. "AnthroScore: A Computational Linguistic Measure of Anthropomorphism." arXiv preprint arXiv:2402.02056 (2024).



Linguistic Measure of Anthropomorphism

12



Examples of sentences with high and low ANTHROSCORE
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Top verbs for high- and low-scoring sentences.
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Anthropomorphism is increasing over time.
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Deep Dive into Social Implication

• How does LLMs influence creativity
• How to define creativity

• Writing influence opinions 

• How does LLMs affect productivity 
• Impact on labor market

• AI for research idea generation
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Does writing with LLMs lead to homogenization ? 

Padmakumar, Vishakh, and He He. "Does Writing with Language Models Reduce Content Diversity?." In The Twelfth International Conference on Learning Representations.

Slides credit to Vishakh Padmakumar



● Task: Argumentative Essay 

writing (~300-500 words)

● (Semi) Professional writers from 

Upwork writing with and 

without model help

● 10 topics x 10 responses

Writing with LLMs on Argumentative Essay



Basic Stats about Different Conditions



Formalize Homogenization Using Pairwise Similarity

We calculate the homogenization of an essay 𝑑 written on topic 𝑡 as the average 

pairwise similarity to other documents (𝐷𝑡) on that topic



Homogenization at the key point level via Rouge-L



Higher homogenization implies more similar essays



Writing with InstructGPT results in the highest average 
homogenization or most similar essays



InstructGPT has the highest median homogenization in 
7 out of 10 topics



Writing with GPT3 does not change the average 
homogenization from Solo Writers





Does writing with LLMs influence user views? 

Jakesch, Maurice, Advait Bhat, Daniel Buschek, Lior Zalmanson, and Mor Naaman. "Co-writing with opinionated language models affects users’ views." In Proceedings of the 
2023 CHI conference on human factors in computing systems, pp. 1-15. 2023.













Deep Dive into Social Implication

✓How does LLMs influence creativity
✓How to define creativity

✓Writing influence opinions 

• How does LLMs affect productivity 
• Impact on labor market

• AI for research idea generation
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Transformation to Workplace
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● ~ 80% of the U.S. workforce could have at least 10% of their work tasks affected by 
LLMs

● Most affected tasks: writing and programming.

● Higher-income jobs (e.g., translators, tax consultants, and web designers) potentially 
face greater exposure



Transformation to Workplace
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Sample of occupations, tasks, and Detailed Work Activities from the O*NET database



LLM Exposure Rubric
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No exposure (E0)

- Using LLMs results in no or minimal reduction in time

Direct exposure (E1)

- Using LLMs decreases the time by at least 50%

LLM + exposed (E2)

- Using LLMs does not help but additional tools are needed to achieve time 

reduction by at least 50%



Exposure with Model and Human Comparison
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Occupations with the highest exposure 
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Occupations with the highest exposure 
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Can LLMs Generate Novel Research Ideas?

Si, Chenglei, Diyi Yang, and Tatsunori Hashimoto. "Can LLMs Generate Novel Research Ideas?." arXiv preprint arXiv:2409.04109 (2024).



Evaluating the Generated Research Ideas



Comparison of the three experiment conditions

We find AI ideas are judged as significantly more novel than human ideas (p<0.05)



Social Implication of LLMs

✓ Personalized education

✓ Companion and support

✓ LLMs for science discovery 

✓ Transformation to workforce

✓ Malicious uses

✓ Many other unknowns 
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