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Abstract: As the scale of open-source models and datasets continues to expand, the Hugging Face ecosystem forms a complex
heterogeneous dependency network centered on model-dataset relationships. Issues such as missing metadata and high dependency
concentration make chain-structured risks more likely to accumulate and propagate. To characterize this underlying risk landscape, this
study constructs a resource dependency network of open-source Al resources based on a Hugging Face snapshot and analyzes its structural
and evolutionary characteristics from the perspectives of global topology and temporal evolution. Furthermore, a “credibility risk” indicator
is proposed by integrating metadata completeness and community feedback, enabling continuous risk quantification and ranking of model
and dataset nodes. The results show that the dependency network exhibits a pronounced “spike-and-long-tail” structure, in which
dependencies are highly concentrated on a small number of hub nodes, while a large proportion of resources remain isolated or semi-
isolated within critical data-flow relationships. Meanwhile, the explosive growth of models, combined with the relatively slow expansion of

datasets and contributors, strengthens the ecosystem’s path dependence on a limited set of core data sources, thereby giving rise to
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structural systemic risks. At the node level, the proposed credibility risk indicator demonstrates robustness to parameter perturbations and
effectively distinguishes high-risk from low-risk nodes across multiple risk sources, outperforming baseline methods. Risk-coupling analysis
and expert blind evaluation further confirm the clustering and propagation effects of high-risk datasets and high-risk models within local
structures. Overall, this study provides a reproducible quantitative basis for risk screening and governance in open-source Al ecosystems.

Key words: resource dependency network; dependency risk assessment; model ecosystem; Hugging Face (HF); heterogeneous dependency

network
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RRFEA [AME S5 U R 75 RIS 22 S A4 P XUy 28 i A2 2, FRAT TR Y 5 B30 B it 81 T B2 (9 AR 45715 R, I
TEAESS R T AR LA, — J5 T, vH & AT 55 T VR AP35 P A5 R, DA B AT 55 AR A TR B4R R /KT i 22
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Model 575531 in_task 24905
Dataset 131225 extend_data_from 591
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IZEL;?/{'EQ openai/whisper-tiny OpenAl  Apache-2.0 2022-09-26 2 944 167 0.342
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