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Abstract: To protect user privacy, many platforms offer anonymous login options, limiting recommendation systems
to accessing only user behavior records within the current session, thereby leading to the development of session-based rec-
ommendation (SBR). Existing SBR approaches mainly follow the traditional paradigms of non-anonymous user behavior
modeling, focusing on learning session representations through sequential modeling. However, when sessions are short, the
performance of these techniques drops significantly, making it challenging to address real-world SBR scenarios dominated
by short sessions. To this end, we propose a method called counterfactual inference by frequent pattern guided long se-
quence generation (CLSG), which aims to answer the counterfactual question: “what would be the model’s prediction if the
session contained richer interactions?” CLSG follows the classical three-stage counterfactual inference process of “induc-
tion-action-prediction”. The induction stage constructs a frequent pattern knowledge base from the observed session set.
The action stage generates counterfactual long sessions with the guide of the knowledge base. The prediction stage mea-
sures the discrepancy between the predictions of the observed and counterfactual sessions, and incorporates such discrepan-

cy as a regularization term into the objective function to achieve representation consistency. Notably, CLSG is model-agnos-
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tic and can be easily applied to enhancing current SBR models. Experimental results on three benchmark datasets demon-

strate that CLSG significantly improves the recommendation performance of five existing SBR models, with an average im-

provement of 6% in terms of both hit rate (HR) and mean reciprocal rank (MRR) metrics.
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