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* Please give a short popular summary in English (approximately half a page) suited for the publication of the title, main content, results and innovations of the PhD thesis also including prospective utilizations hereof. The summary should be written for the general public interested in science and technology. 

	AI systems for medical image analysis have achieved remarkable diagnostic performance -- in some tasks, matching or even surpassing clinical experts. Yet beneath these impressive benchmark numbers lies an uncomfortable reality: these systems do not work equally well for everyone. Female patients, racial minorities, and patients from underserved populations consistently receive worse diagnoses. The field has not been idle in response -- dataset balancing, fairness constraints, and retraining strategies have all been proposed. And yet, performance gaps persist.

This thesis argues that the reason is conceptually simple but practically overlooked: we have been trying to fix bias without first understanding it. Explainability, we contend, is not a luxury add-on to bias mitigation -- it is a prerequisite. A model debugged without insight into why it fails is not a fixed model; it is a model that has learned to conceal its failures more effectively.

To make this argument concrete, we investigate gender disparities in chest X-ray diagnosis as a running case study, tracing the performance gap to its actual source rather than its assumed one. We then develop a suite of automatic methods for bias identification -- spanning counterfactual generation, interpretable generative models, subgroup discovery, and influence-based data auditing -- each designed to expose a different facet of how and why models fail. The key finding is that, once the source of bias is known, simple targeted interventions often suffice.
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