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ABSTRACT

This thesis explores the intersection of decentralized finance (DeFi) and privacy-preserving
machine learning (PPML) through the design and implementation of novel protocols. The first
part of the thesis introduces pvpAMM, a peer-to-peer automated market maker for perpetual
contracts, addressing liquidity imbalances in decentralized derivatives markets. The second part
focuses on zero-knowledge contingent payments (ZKCP) for decision tree models, enabling fair
and private trading of machine learning models. The third part extends this work to privacy-
preserving decision tree predictions using fully homomorphic encryption (FHE) and zero-
knowledge proofs (ZKP). Together, these contributions advance the fields of DeFi and PPML
by providing scalable, secure, and privacy-preserving solutions for financial and machine
learning applications.
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