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@) Introduction

« S™3: Social network Simulation System

e Social Simulation:

 has dynamic feedback / populations = society
* Predicting future evolution of individual / populations

 Already, we use computer-based agent for microlevel
simulation.

 (micro: agent modeling / macro: system modeling)
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Introduction

« Try LLM agent for social simulation

« 'LLM agent’have capabilities
« Perceive [ reasoning(limit) / generate text

« How to assess? => two scenario.

« Gender Discrimination
« Simulate user resoponse / observe evolving public sentiment
« Nuclear Energy

 Simulate reaction to policy / conflict between two opposings.

Table 1: The utilized datasets for social network simulation.

Scenario #Users | #Relations #Posts Demographics Purpose
Gender Discrimination 8.563 25.656 103,905 Age, Gender, Occupation Information&Emotion Propagation
Nuclear Energy 17,945 77.435 229.450 Age, Gender, Occupation Information&Attitude Propagation

*Use LLM to predict demographics for some private users.
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Figure 1: The overview of the social network simulation system.

Gender, Occupation, Age
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System - Individual level
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Figure 1: The overview of the social network simulation system.

e 3. Generation
 Perplexity

« 4. Interactive behavior
« Get msg => forwarding / posting / nothing / like -




(&) System - Individual level

« Testing Simulation Capability
« Use real-world dataset, compare LLM output with data

e Markov Process

« demographics + message history + current emotion,
received post is LLM input

Table 2: Performance of our system on five prediction tasks for individual simulation.
Table 3: Performance of our system on conditional text generati

Scenario Prediction Task  Accuracy AUC F1-Score
e . Emotion Level 71.8% — — 3 5 - ——
Gender Discrimination g .. propagation  66.2%  0.662 0667 Scenario Perplexity Cosine Similar
Initial Attitude 743% 0727  0.834 Gender Discrimination 19.289 0.723
Nuclear Energy Attitude Change 83.9% 0.865 0.857 Nuclear Energy 16.145 0.741

Event Propagation 69.5% 0.681 0.758




System - Population level

» Propagation
« Information Propagation
« With social media, specific event will be spread as the day pass.

« Emotion / Attitude Propagation
 How about emotion / attitude change?
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Figure 2: True spread. simulated spread. true emotion trend and simulated emotion trend of Chained
Eight-child Mother Event.
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Figure 3: True spread, simulated spread. true and simulated changes in proportion of positive attitudes
towards nuclear energy during the Japan Nuclear Waste Water Release Event.
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& More details

 Important points

« Decaying emotion
« Use prompt to diminish emotion as time passes.
* Message management

« Use influence factor : weight for msg importance remove
messages with this weight to manage user msg history

 Predict demographic / occupations
« For some private users

« Mode|
« GPT3.5/ ChatGLM




Limitation / Improvements

« Low performance / Dataset construction
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@k Limitation / Improvements

« No Specific Implementation
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&) Applications

« Prediction of social phenomena, trends
« Reasoning and explanation

« Pattern discovery

« Policy making
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