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Abstract

Purpose: As financial technology continues to advance, customer data is increasingly collected and
deeply utilized, leading to heightened risks of privacy leakage and improper use. This study aims to
explore how intelligent digital technologies can be employed to construct a systematic and verifiable
privacy protection mechanism, thereby enhancing data governance capabilities and strengthening se-
curity resilience in financial services. Methods: Through literature analysis, an integrated technical
framework, scenario-based verification, and privacy risk assessment, this study examines the opera-
tional logic and applicability boundaries of key technologies—such as differential privacy, federated
learning, and blockchain-based trusted auditing—from a full data-lifecycle perspective. A cross-tech-
nology collaborative governance scheme is proposed. Results: The findings show that coordinated de-
ployment of intelligent digital technologies significantly reduces risks of data re-identification and
unauthorized access, while maintaining acceptable model performance. These technologies also im-
prove controllability and transparency of data processing, demonstrating strong potential for engi-
neering implementation. Conclusion: Intelligent digital technologies provide a feasible pathway for
achieving both privacy protection and business innovation in FinTech. The proposed framework and
risk assessment system offer theoretical support and methodological guidance for building a secure,
trustworthy, and sustainable data governance structure.
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