Discursive Circuits:

How Do Language Models Understand Discourse Relations?

Yisong Miao Min-Yen Kan 2. .

Want to mechanistically interpret how LMs understand discourse relations? We propose a
new CuDR task to discover sparse computation graphs for discourse relations.
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' Discursive circuits are discovered by edge attribution patching with CuDR data. internal representations. /
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Evaluated metric: Logit difference AL = L(Args) — L(Args)
AL
atch . . :
A Ef » Normalized faithfulness score (to the full model)
u
Datasets: PDTB, GDTB, RST, SDRT (GPT-40-mini was used to

generate counterfactual CuDR data).
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Overall performance (RO1): (1) Discursive circuits are sparse.
Faithfulness is recovered with around 200 edges (<0.2% of the full
. model). (2) L1~L3 circuits outperform baselines significantly.
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(1) antonyms, (2) synonyms; (3) negation; (4) modality; (5) coreference.

Composition of linguistic features (RO3): Discursive circuits
exhibit consistent utilization of linguistic features.
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