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➢ CLIP often relies on spurious background correlations (e.g. water → water ouzel)
➢ Accuracy alone is an unreliable proxy

▪ correct predictions can still be background-driven
▪ errors can rise from foreground-focused scenarios

➢ Existing dataset (CounterAnimals) uses only accuracy to define hard/easy sets
➢ We need a better interpretability method and a controlled benchmark to truly 

diagnose background reliance

CCI Results

CCI analysis of CLIP failures

COVAR: COntrolled VARiations Benchmark

Evaluating CLIP variants on COVAR

Key Takeaway 

➢ Larger models such as ViT-H-qgelu (DFN-5B) and ViT-bigG achieve the highest overall 
accuracies on COVAR, with ViT-H-qgelu(378px) reaching 56.8% average accuracy 
across all subsets

➢ Scale and viewpoint variations are the most challenging perturbations across all CLIP 
variants, causing substantially larger drops than flips, translation, or crop 
transformations

➢ Models trained on curated datasets such as DataComp-1B exhibit lower background 
reliance compared to large-scale noisy web data models like LAION-based variants

➢ Smaller patch-size models (e.g., ViT-B/16) consistently show lower BG-Er than ViT-
B/32, suggesting finer-grained patch representations help reduce shortcut reliance

➢ CCI reveals that many CLIP failures are driven 
by fine-grained object confusion or 
distraction objects in image rather than 
background reliance alone

➢ Background-driven errors constitute only a 
small fraction of overall prediction failures 
across existing datasets

We introduce controlled variations to disentangle background reliance from other 
factors driving CLIP failures

Paper
➢ Accuracy alone is insufficient for diagnosing background 

bias in CLIP
➢ Fine-grained confusion and robustness shifts contribute 

more to failures than background reliance alone
➢ CCI combined with COVAR enables deeper diagnosis of 

CLIP robustness behaviour
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