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Problem & Motivation

Graph domain adaptation transfers from labeled source 
graphs to unlabeled target graphs. Covariate shift arises in 

the joint feature–structure distribution P(X, A).

Conventional final-layer alignment entangles distinct 
sources of discrepancy.

P(X, A) = P(X) P(A | X)

FS: Pₛ(X) ≠ Pₜ(X)     FCSS: Pₛ(A | X) ≠ Pₜ(A | X)

Stage-wise Bias: Key Insight

Feature Shift (FS) distorts initial representations before 
message passing.

Feature-Conditional Structure Shift (FCSS) biases 

structure-dependent propagation.

Correcting either bias alone is insufficient.

Our Contributions

① Identify two non-interchangeable bias sources 
induced by graph covariate shift.

② Propose DACS: initial adversarial alignment, layer-

wise edge reweighting, and final adversarial alignment.

③ Establish a target-risk decomposition and validate on 
synthetic and real-world shifts.

DACS Framework

Three interventions (IA, RW, and FA) match the computational stages at 

which discrepancy is introduced.

Stage-Aware Dual Alignment

① Initial Alignment (IA): adversarially match Pₛ(H¹) and Pₜ(H¹) to 
mitigate representation bias.

② Reweighting (RW): use feature-conditioned edge probability 

ratios wuv to correct propagation bias layer by layer.

③ Final Alignment (FA): adversarially align reweighted source and 
target final representations to reduce residual mismatch.

Theoretical Insight

Real-world Results

Experimental Findings

Target risk is controlled by source risk together with two distinct discrepancy 

terms on initial representation and conditional propagation. 

Neither term can generally be eliminated by controlling only the other. Dual 

alignment follows from the bias decomposition.
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