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What Is, What Could Be

• What Is: Traditional surveys are costly and infrequent.

• What Could Be: Fuse satellite images with LLM and

AI-agent-generated text for better poverty mapping.

⇝ This Work Explore convergence of modalities:

Test Platonic Representation

vs. Agent-Induced Novelty Hypotheses

in poverty mapping.
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Abstract: Key Insights

Contributions

1. Fused models outperform vision-only (R2 = 0.77 vs. 0.63).

2. Partial convergence (even with agent) in embeddings (cosine

sim. ∼ 0.60).

3. Release multimodal dataset of 60k DHS clusters.
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Introduction: The Problem
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Hypotheses

1. Platonic Representation

Hypothesis

Shared latent code across

modalities.

arxiv.org/abs/2405.07987

2. Agent-Induced Novelty

Hypothesis

Agents add unique structures via

dynamic interaction.
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Recap
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Prompt (Distilled): Neural Memory Reconstruction

TASK OVERVIEW: Predict DHS International Wealth Index (IWI)

for a given location and year.

INPUT:

- Place: <geocoded_address>,

- Coordinates: <lat, lon>,

- Year: <year>

OBJECTIVES:

1) Analyze geographic, demographic, and socioeconomic context.

2) Predict IWI (0 to 100, rounded to nearest 10)

using known patterns.

OUTPUT (exact JSON):

{

"justification": "One-sentence rationale based on contextual factors.",

"predicted_value": "<IWI prediction>",

"confidence": "<High/Medium/Low>"

}
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Prompt (Distilled): AI Search Agent

TASK OVERVIEW: Gather web & Wikipedia context for the below

DHS sample points to predict International Wealth Index (IWI) vals.

INPUT:

- place_name: <geocoded_address>,

- coordinate: <lat, lon>,

- year: <year>

OBJECTIVES:

1) Search web & Wikipedia for background info predictive of dev.

2) Predict IWI (0 to 100), rounded to nearest multiple of 10.

OUTPUT (exact JSON):

{

"justification: One-sentence justification citing sources.",

"predicted_value: <IWI prediction>",

"confidence: <High/Medium/Low>",

} 7



Agentic workflow, with LangGraph
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Three Resulting Data Assets

• 60k DHS clusters (Africa, 1990-2020).

• Satellite: Landsat images.

• Text: LLM descriptions (WDesc
i ) + Agent traces (WTrace

i ).

Dataset: IWI-Africa-Multimodal on Hugging Face.
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Methods: Five Pipelines
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Evaluation

• Splits: Random, Out-of-Country (OOC),

Out-of-Time (OOT).

• Metrics: R2, RMSE.

• Embeddings for Platonic Analysis: Frozen (OAI) vs.

Fine-tuned (MPNet).
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Results: Performance
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Spatial Gains
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Temporal Gains
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Hypothesis Testing

• LLM > Agent: Supports Platonic over Novelty.

• Convergence: Median cosine - EO vs. LLM Description

sim. ∼ 0.60 (p < 10−10).

Convergence: Search Agent: Similar to LLM

• Cosine values broadly in line with vision-language literature

(0.15–0.80)
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Representational Alignment
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Limitations & Next Steps: Join Us

Limitations

Sampling biases, post-treatment info, agent scalability.

Implications

• Multimodal fusion enables improved poverty monitoring.

• Partial convergence supports Platonic hypothesis.

• LLM knowledge outperforms agents, guiding future

multimodal AI designs.

• Open dataset fosters future AI research.

More information: aidevlab.org

Contact: info@aidevlab.org

Paper: arxiv.org/abs/2508.01109
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