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Federated Reasoning LLMs

From Standard LLMs to Reasoning LLMs:
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Utilizing Federated Learning to enhance the Reasoning Capability
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[1] European Parliament. The General Data Protection Regulation (GDPR)
[2] Anonymous Hackers. Is the deep web 90% of theinternet ? 2025



Taxonomy based on Training Signals

* Training Signal from Raw Data
— Federated Supervised Learning

* Training Signal from Representation
— Federated Transfer Learning

* Training Signal from Preference
— Federated Reinforcement Learning
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Taxenomy of Federated Reasoning LLMs
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Federated Supervised
Pre-Training (§4.1)

e.g., LLaVAFL [24], CCFT [25], Photon [26], Ferret [27], FedFeedSign [25],
FedRDMA [29], FwdLLM [30], FedCyBGD [1], FedMeZo [37], FedKSeed [27], efc.
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Federated Supervised
Instruction Tuning ($4.2)

Federated Prompt
Learning (§5.1)
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Training Signal from
Representation (§5)
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Federated Adapter
Learning (§5.2)

Federated Knowledge
Distillation (§5.3)

Training Signal from
Preference (§6)
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Federated Reinforcement

—[e,g‘, FedIT [34], FedDQC [25], FedHDS [30], FedIT-U2S [37], FewFedPIT [3%], etc. ]

e.g., Fed-SP-SC [3Y], FedFSCD [11], FICAL [1], PromptFolio [2], FedAPT [13],
FedPepTAQO [4], PromptFL [15], FedDTPT [10], PLAN [17], FedBPT [1%], etc.

e.g., FLoRA [50], FedHDS [20], FedMT [57], Fed-SB [5%], FedDB [5"], FedPIA [60]
FFA-LoRA [61], FedDPA [6Z], FibecFed [63], FedMCP [], FedFMSL [05], ete.

FEDSP [(0], FedMKT [(7], FedCoLLM [6%], FedBiOT [6Y], PPC-GPT [70],
FedID [71], FedDAT [72], FedPFT [73], FedPT [74], Fed-LPFM [75]. etc.

eg.,

v,

—[e.g., FedRL [76], PluralLLM [77], FedBiscuit [7%], FedRLHF [79], FedKTO [2(], e.rc.]

Learning from Feedback (§6)




