	model
	slope
	Original prediction vs. true post-T1
	Original prediction vs. modified pre-T1
	Modified-input prediction vs. true post-T1
	Modified-input prediction vs. modified pre-T1

	GraphSAGE
	0.9994
	0.0015
	0.0500
	0.0500
	0.0027

	GAT
	0.9974
	0.0039
	0.0500
	0.0499
	0.0028

	GIN
	1.0008
	0.0018
	0.0500
	0.0501
	0.0059

	PNA
	1.0007
	0.0030
	0.0500
	0.0500
	0.0017

	PPGN
	0.9981
	0.0026
	0.0500
	0.0499
	0.0008



Table 1. Counterfactual perturbation test for distal interfaces. For interfaces at edge-hop distance ≥14, the supplied pre-T1 length was randomly perturbed by ±0.05 while all other inputs were held fixed. Models were re-evaluated without retraining. The table reports the slope between injected input shift and prediction shift, where values near 1 indicate that predictions shifted one-to-one with the input perturbation. The four MAE columns compare predictions from the original or modified inputs against either the true post-T1 length or the modified pre-T1 input.

