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Abstract

Digital media platforms, such as short video services, are increasingly prioritizing the delivery of engaging,
wholesome, and balanced content feeds to users. Effective content provision relies on modeling users'
multifaceted psychological needs and predicting their multi-type engagement behaviors. Based on the Use
and Gratification Theory of online media consumption, we propose employing multi-task learning to predict
users' engagement behaviors. Considering the performance bottleneck known as the "see-saw effect," our
theoretical analysis reveals that this limitation stems from the implicit assumption of conditional
independence in traditional multi-task learning methods, which does not hold true in short video services.
We design a novel model-based conditional mutual information estimation method to overcome this
limitation. Two techniques, kernel neighbor sampling and variational sample generation, are adapted to
address the challenge of observing non-repeatable user behaviors under given conditions, based on which
conditional mutual information is estimated through contrastive learning. Extensive experiments
demonstrate the effectiveness of our proposed method, particularly its strong performance in overcoming
the see-saw effect. Our research contributes an innovative approach to supporting digital media platforms
in optimizing content delivery, while offering a viable pathway for modeling and analyzing users' multi-
dimensional psychological needs.
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