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Assignment 3

Instance Discrimination and Queue Dynamics

Topic

Theoretical Implications of Contrastive Frameworks

Background

In instance-level contrastive learning frameworks, such as MoCo, the objective essentially treats
every single image as its own distinct class to drive representation learning.

Assignment Task

Evaluate the "instance-as-a-class" paradigm in contrastive learning. Address the following three
points:

• Discuss whether this approach leads to an over-classification problem and how it impacts
downstream task generalization.

• Analyze the dynamics of maintaining a massively long negative queue.

• Explain how the model handles false negatives - situations where instances sharing the same
underlying semantic category are inadvertently pushed apart due to queue sampling.

Submission Expectation

Prepare a rigorous, self-contained written response that defines all key assumptions, uses precise
technical terminology, and supports the argument with mathematical, architectural, or conceptual
reasoning where appropriate.


