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Benchmark

Experiment

Domain-Specific gradient signals can be inconsistent or even conflicting.

Theory
Expectation of cosine similarity between 
adaptation directions of different domains.
Let 𝜽𝜽1,𝜽𝜽2,𝜽𝜽 ∈ ℝ𝑑𝑑 be i. i. d.  𝒩𝒩 𝟎𝟎, 𝑰𝑰 , then

lim
𝑑𝑑→∞

𝔼𝔼[cos 𝜃𝜃1 − 𝜃𝜃,𝜃𝜃2 − 𝜃𝜃 ] = 0.5.

M
otivation Empirical Evidence

Illustration of Adaptation Process Under Mixed Distribution Shifts

ViT CLS token t-SNE projection.
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Sample selection
Trade-off 

coefficientDynamic threshold

Differentiable 
load balancing loss

𝒮𝒮𝑡𝑡 = 𝑥𝑥|Ent 𝒙𝒙 < 𝐸𝐸max𝑡𝑡 ∧ 𝒙𝒙 ∈ ℬ𝑡𝑡

Methodology

Overall Loss Function

Robustness to Mixed Distribution Shifts

Propose two more benchmarks
•Potpourri: More OOD samples
•Potpourri+: Include ID samples

Computation efficiency comparison

Ablation analyses

Hyper-Param
eter Sensitivity

Evolution and Final-State Statistics of Expert 
Parameter Similarity Across MoE-LayerNorms

Leveraging a diverse set of experts to represent multiple adaptation solutions 
within one model is particularly advantageous for mixed distribution shifts.
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