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TL;DR
FedMentor combines domain-aware DP with efficient LORA training, matching
\ FL utility and improving safety across heterogeneous mental health datasets.
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Motivation FedMentor: Privacy-Preserving Federated LLMs
Traditional Approach Server - initialization :
G)f rrrrrr AWI(JO%{A — 07 {Jf}a B = {Ed}a T.
> > @ l
LLM Server (aggregation and control): Server — Client (next round):
(%) Privacy Protection (%) Heterogeneity Robustness FedAVg(AWioRA) — AW{Z}{A; adapt it U <7 Broadcast AWy p,, {oy '}, B

(%) Communication Efficiency

FedMentor: Proposed Approach
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Results: Privacy & Safety

- FedMentor matches FL utility; privacy cost
IS minimal, with safety and quality aligned

- Safe rates stay near FL across Dreaddit,
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IRF, MultiwD and reach 95% on MultiwD
) - Across Dreaddit, IRF, MultiwD, B-F1 stays
within 0.2 percentage points of FL
Results: Practical Efficiency FedMentor Stays Robust
- Adapter updates stay small - Uniform privacy maintains TSR ~ 99-100%

at 17—67 MB; communication M AdetMB) Comm OMB) Mem @B Time(mi) - Acroes & 0,1—1.0, B-F1 holds 78—82% range
50-173 MB per round

Global summary (aggregated)
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« We introduced FedMentor with domain-aware DP, safe rate 95%.
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B-F1 within 0.2% difference under heterogeneous clients. :

« LoRA-only updates send 50—-173 MB per round and fit 80 GB GPUs,
. while uniform privacy stabilizes safety across models and datasets. '
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