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Transaction Fee Mechanism Design—a rapidly-evolving research agenda initiated by Roughgarden [2021]—
studies auctions run by untrusted miners for transaction inclusion in a blockchain. Under previously-considered
desiderata, an auction is considered ‘good’ if, informally-speaking, each party (i.e., the miner, the users, and
coalitions of both miners and users) has no incentive to deviate from the fixed and pre-determined protocol.
In other words, previous works posit that a ‘good’ auction should be ‘simple for users’, ‘simple for miners’,
and ‘resistant to collusion’.

In this paper, we propose an alternative desiderata for Transaction Fee Mechanisms. We say that a TFM is
off-chain influence proof when the miner cannot achieve additional revenue by running a separate auction
off-chain. While the previously-highlighted mechanism EIP-1559 satisfies previously-considered desiderata
(simplicity for miners and users, as well as collusion resistance), we show that it does not satisfy off-chain
influence proof. Intuitively, this holds because a Bayesian revenue-maximizing miner can strictly increase
profits by threatening to censor any bids that do not transfer a tip directly to the miner off-chain. We prove a
strong impossibility result: no mechanism satisfies all previously-considered properties along with off-chain
influence proof. On the other hand, we reconsider the Cryptographic (multi-party computation assisted)
Second Price Auction mechanism [Shi et al., 2023]. We argue that the space of TFMs can be naturally expanded
to solicit an input from the miner, for example, by asking them to set the reserve price of the auction. We
show that in this model, the cryptographic second price auction satisfies simplicity for users and miners and
off-chain influence proof, since it allows any Bayesian miner to maximize their revenue by posting an optimal
reserve price.
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