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Contributions

We identified that the misleading performance improvement of contrastive decoding 

methods is primarily driven by two factors:

• A unidirectional adjustment of the output distribution, which simply biases the 

model towards producing more Yes outputs, leading to a balanced distribution on 

certain datasets.

• The adaptive constraints in these methods degrade the direct sampling decoding 

strategy into an approximation of greedy search, resulting in deceptively 

improved performance.



Contrastive Decoding Strategies

Contrastive decoding is widely recognized as an effective approach to 

addressing object hallucination in generative models. 

• construct contrastive samples designed to induce hallucinations

• suppress the corresponding output distributions

• ensure closer alignment between model outputs and visual inputs



Contrastive Decoding Strategies



Adaptive Plausibility Constraint



Unidirectional Output Adjustment

• How contrastive decoding algorithms can deceptively enhance the performance of MLLMs by 

applying targeted, unidirectional modifications to the output distribution?

• Most outputs derived from contrastive samples were incorrect, not due to successfully induced 

hallucinations, but because the model overwhelmingly favored No responses.



Unidirectional Output Adjustment

• Further illustrate how model outputs change after applying contrastive decoding methods, 

providing a clearer understanding of their performance improvements.



Unidirectional Output Adjustment



Sampling Decoding Degradation

How contrastive decoding methods misleadingly enhance model performance by degrading 

direct sampling strategies into greedy search through the adaptive plausibility constraint?

• In its original design, the constraint was intended as a complement to contrastive decoding 

strategies, with no explicit connection to mitigating hallucinations. 

• However, our findings challenge this assumption: under a sampling strategy, the constraint 

emerges as a pivotal contributor to performance gains.



Sampling Decoding Degradation



Spurious Improvement Methods

• For the first misleading factor in performance improvement, which involves modifying model 

predictions in a single direction to bias the output distribution toward Yes. We introduce two pseudo-

performance enhancement methods: Prompt-Based Adjustment and Output Layer Modification. 



Spurious Improvement Methods



Spurious Improvement Methods

• The second misleading factor contributing to performance improvement is that the adaptive 

plausibility constraint degrades the sampling strategy into a greedy search strategy.

• To investigate this, we plan to apply the adaptive plausibility constraint in isolation while using 

sampling as the decoding strategy. This will demonstrate the significant performance gains that 

occur when the constraint forces the sampling strategy to behave like greedy search. When the 

adaptive plausibility constraint is applied independently, the model's output distribution can be 

defined as:



Spurious Improvement Methods



Conclusion

This study demonstrates that the performance improvements of contrastive decoding on the POPE 

benchmark largely stem from two misleading factors: 

• A unidirectional shift in the model’s output distribution, which biases it toward generating 

Yes responses, artificially balancing the distribution in certain datasets

• The adaptive plausibility constraint, which reduces sampling decoding to greedy search. 

By comparing experimental results from spurious methods and contrastive decoding, we confirm 

that while contrastive decoding enhances performance, it ultimately fails to mitigate hallucinations.
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