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1 . Introduction

Objective
Generate topic-adaptive agent populations that are statistically aligned with real 
demographic distributions and sociologically coherent at the individual level.

Observation

Different topics exhibit different macro-level demographic distributions, and realistic topic-
adaptive populations also require rational micro-level attribute correlations. Therefore, a 
suitable method must capture both macro distribution shifts across topics and coherent 
dependencies among individual attributes.

Limitations of existing paradigms

Retrieval methods

• Rely on static data coverage and struggle to adapt 
to unseen topics.

• Can preserve local realism, but cannot actively 
align to topic-specific macro distributions.

Pure LLM generation

• Flexible on new topics, but weak in macro-level 
distribution awareness.

• Often produce unrealistic or internally 
inconsistent population structures.

2. Methodology

Motivation

How can we jointly model topic-specific population 
distributions and individual-level consistency, instead of 
relying on either static retrieval or unconstrained LLM 
generation alone?

HAG method framework

1 Prioritize topic-relevant demographic 
dimensions with the World Knowledge 
Model.

2 Construct a topic-adaptive demographic 
distribution tree layer by layer.

3

4

Allocate leaf-level population quotas from 
path probabilities.

Instantiate matched real users from WVS 
and augment missing profiles agentically.
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PACE evaluation framework
1 . Population Alignment ↓

Distributional Fidelity：
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Structural Alignment：
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2. Sociological Consistency ↑
Archetypal Relevance：
- Are agents typical participants for the topic?
Individual Consistency：
- Are persona and topic internally coherent?

3. Experiments

Main results

Across all three domains, HAG consistently improves both population 
alignment and sociological consistency over data-based retrieval methods 
and direct LLM generation baselines. The hierarchical design also 
outperforms HAG-Flat, validating the importance of modeling conditional 
dependencies between demographic dimensions.

HAG stays near the Pareto 
frontier, maintaining high 
sociological consistency while 
preserving structural diversity on 
an emerging open-world topic.

HAG better matches the ground-
truth diagonal trend and high-density 
regions, capturing conditional 
dependencies among demographic 
attributes more faithfully than LLM 
Generate and HAG-Flat.

Analysis
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