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Abstract or Public Summary: This thesis addresses the limited interpretability of deep 
learning models in medical image analysis by moving beyond traditional post-hoc visual 
explanations toward more faithful and adaptable approaches. It proposes weakly 
supervised methods that reduce annotation burden while enabling multiple explanation 
modalities, including visual, concept-based, and natural language explanations tailored 
to different users. The results demonstrate that combining weak supervision with 
multimodal frameworks can produce accurate, interpretable, and clinically relevant 
explanations without costly annotation pipelines. 
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