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Background and Motivation

Smart contract blockchains like Ethereum have
introduced a new era of programmable finance
protocols, known as Decentralized Finance (DeFi).

= DeFi applications have surged in popularity in
recent years, managing up to 180b USD by the
end of 2021.

» The increasing popularity of DeFi applications on
Ethereum resulted in rising transaction fees,
prompting the development of alternative smart
contract blockchains with lower fees.

= Consequently, the DeFi ecosystem is now spread
across multiple chains, rather than being confined
to just one.
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Background and Motivation

With the rise of Decentralized Finance (DeFi) on Performance of MEV Types ©
smart contract blockchains like Ethereum, the concept

of Maximal Extractable Value (MEV) has gained B &, volume
increased relevance:

& Arbitrage(30D)
= MEYV refers to the maximal value an informed actor
can extract from the protocol by inserting,

reordering, or censoring transactions.
,‘._; Sandwich(3@D)

= Since the merge in September 2022, an estimate $1.36M
of the Realized Extractable Value (REV) on
Ethereum is $21,240 ETH, equivalent to
$1 ,982,932,482 4 Liquidation(3eD)
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= The majority of MEV is attributed to arbitrage Arbitrage @ Sandwich @ Liquidation
transactions. -~ Count
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Problem Statement TLTI

Empirical studies on MEV so far mainly focused on value extraction activities on a single chain. Since the DeFi
ecosystem is spread across numerous chains with distinct markets for the same asset, an analysis of cross-
chain MEV strategies seems promising.

» Quantifying cross-chain MEV is a challenging task because transactions need to be matched across distinct
blockchains with varying characteristics, such as block times and opaque account identities.

* In last week’s presentation we learned about a cross-chain arbitrage strategy that involves bridging assets
from one chain to the other - This strategy has certain drawbacks such as long bridging times.

Cross-chain Portfolio Rebalancing Arbitrage

The strategy considered in this thesis requires the actor to hold two assets, A and B, on two distinct blockchains.

If a significant price discrepancy occurs between both chains, asset A is exchanged for asset B on one chain and
asset B is exchanged for asset A on the other chain. As a result, the actor owns nominally more of asset A and/or
asset B, thereby extracting value from the markets.
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Problem Statement - Cross-chain Portfolio Rebalancing Arbitrage TUT

Blockchain A Blockchain B Silver Token
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Research Questions Tum

RQ 1: What is the current state of research on cross-domain MEV?

RQ 2: How can we develop a robust methodology to detect cross-chain portfolio rebalancing arbitrage?

RQ 3: What is the value extracted through cross-chain portfolio rebalancing arbitrage on the Ethereum-
Polygon domain, how many searchers are involved, and what is the strategy profitability?

RQ 4: How profitable is cross-chain portfolio rebalancing arbitrage compared to other MEV strategies?
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Methodology

Literature Review

Review related literature
about cross-domain
MEYV extraction.

@

Heuristics Determination

Determine heuristics for
arbitrage detection, searcher
identification, and strategy
profitability analysis.
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Data Collection

Collect historical price data
for relevant token pairs and
fetch transaction data.
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Progress Update Tum

= Determined suitable token pairs for the analysis
Historical Prices and Transactions

» Established a pipeline for fetching historical prices

RNDR/WETH Uniswap Pool Exchange Rate in USD on Ethereum and Polygon

—&— Ethereum
Polygon

» Established a pipeline for fetching historical 1022 4

transactions for selected token pairs ﬁ

10.18 A

= Implemented heuristics for detecting past
rebalancing arbitrage transactions

10.16 A

Exchange Rate (RNDR per WETH)

» Conducted initial arbitrage detection algorithm on
selected token pairs

10.14 A

10.12 A

- Found some potential matches, but none with high A A
confidence

- Expand the analyzed domains from Ethereum-
Polygon to Polygon-Arbitrum/Optimism
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Timeline Tum

June & July August & September October & November December

Data
Collection &
Heuristic
Determination

Conclusion
and Revision

Data Analysis

= |dentify suitable token = Match searchers =  Write the thesis based = |mprove the thesis
pairs and DEXes = Quantify arbitrage on the findings of the according to feedback

» Fetch historical prices revenues analysis and a literature

= Determine heuristics to = Quantitative comparison review

analyze arbitrages with other strategies
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