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• One of known drawbacks of common diffusion models is their poor performance on underrepresented 

classes in the scenario when training dataset is highly imbalanced 

• Recently, it has been proposed [1] to replace Gaussian noise in diffusion models with α–stable distribution 

with heavier tails to allow for better diversity and mode coverage in the mentioned scenario

[1] Yoon et al. Score-based Generative Models with Lévy Processes, 2023 
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• Reverse SDE [1]:

• The last term is usually skipped 

since it is a process of finite 

variation whose characteristic 

exponent is intractable:
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• We propose to use the following parametric family of reverse SDEs to sample from LIMs:

• We prove that solutions of these SDEs have the same marginal densities as that of the forward SDE

• These SDEs do not contain intractable terms, so allow for exact simulation

• Parameter η allows to control the amount of noise we want to add at inference

η=1 η=0.2 η=0

• Parameter η has to be tuned at inference for optimal performance
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• Unconditional image generation experiments on CIFAR10 demonstrate that for carefully chosen η we can 

obtain significant improvements in terms of FID compared to other known methods of sampling from LIMs:
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• Unconditional image generation experiments on CIFAR10 demonstrate that for carefully chosen η we can 

obtain significant improvements in terms of FID compared to other known methods of sampling from LIMs:

• Additionally we have experiments in image generation and text-to-speech synthesis in imbalanced setting

Thank you for your attention!

• More details can be found in the paper


