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Financial Services
Classical Finance 
(with Intermediaries)

● Decentralized Finance / DeFi
● (with Smart Contracts)

Deposit/Loan 
(by Banks)

● Lending/Borrowing 
● (by Automated Lending Protocols)

Trade Finance and Liquidity 
Management (by Exchanges 
and Brokers)

● Swap, Liquidity Pools and Arbitrage
● (by Automated Market Makers)

Reinsurance (by Assurers)
“More Risk Exposure
For More Income”

● Restaking (by Restaking Protocols)
● “More Risk Exposure For More Income”

Payments
International Money Transfer

● Account Abstraction and Ramp-off
● Cross-Domain Asset Transfer (Bridging)





Understanding The New DeFi Ecosystem

DEX
Lending

2019
Ethereum

Today
Multi-DLT Environment

Cross-Chain
Bridges



The figure
shows the
cross-chain
asset transfer 
volume over 
time. It is used 
to underline 
the growing 
cross-chain 
landscape.

Source:
DeFiLlama



Literature
● Cross-chain concepts are classified, studied, and analyzed well.

E.g.: Cross-chain atomicity, rollup bridges, sidechains etc.

● DeFi service models are classified, studied, and analyzed well.
E.g.: Empirical studies on AMMs, lending platforms etc.

● The financial impact of cross-chain activities over DeFi 
use-cases is understudied.

● Increasing cross-chain complexities should be integrated to the 
current DeFi designs and models to be compatible with the 
multi-blockchain future.



Gap, Scope and Contribution
This doctoral research aims to:
● Investigate the DeFi use-cases, 
● Investigate multi-blockchain components/variables,
● Extend the frontline of the state-of-the-art.

● The research focuses on:
○ 0) DeFi and Bridge Protocols Overall
○ 1) Cross-Chain Arbitrage Detection
○ 2) Financial Dynamics of Re-staking Service
○ 3) DeFi Lending Model Risk Models 

     in Multi-Blockchain Environment



Interconnectedness Of DeFi Services
● The DeFi ecosystem is connected.

We should approach comprehensively.
● It is a leveraged economy.



Research Question 1

To what extent is 
cross-chain 
arbitrage profitable 
by utilizing 
multi-blockchain 
bridges?

Research Question 2

What are the 
dynamics of 
re-staking service 
and liquid-restaking 
protocol revenue?

Research Question 3

Do cross-chain 
activities have a 
significant impact on 
the automated 
lending markets? 
How can we model 
it?

Research Question 0

What is cross-chain interoperability?

How can we assess the financial impact of 
cross-chain activities on DeFi protocols?



Hypothesis 1

“As the number of 
required hops 
increases, the 
probability of 
successfully 
executing the 
cross-chain arbitrage 
decreases 
significantly.”

Hypothesis 2

“The revenue of a 
liquid-restaking 
protocol have 
significant and 
positive relationship 
with the multi-chain 
asset deployment.”

Hypothesis 3

“A significant increase 
in cross-chain bridge 
volume indicates a 
subsequent change in 
the performance of 
automated lending 
protocols.”

Empirically Proven Hypotheses



Cross-Chain Arbitrage

Flipside Crypto
01/09/2023
31/08/2024

12 Networks
≈2.5B Swaps
≈35M Bridge

Developed an 
multi-hop SDA 
detection algorithm.

Re-staking Dynamics

The Graph, Etherscan,
Dune Analytics
24/01/24 - 17/04/25

EigenLayer on Ethereum
Renzo on 6 Networks

OLS Regression, Granger 
Causality, Random Forest
Variables: Revenue, TVL, 
Users, LRT price, 
Tokenization Events etc.

Lending & Bridge

The Graph, DeFiLlama
Blockchain Explorers
10/09/23 - 01/01/25

9 Networks, 15 Protocols
53 Bridges

Fixed Effects Regression
Variables: Bridge 
Volume, TVL, Users, APY 
Rates, Cross-Chain Hacks 
etc.

Data & Methodologies



Empirical (Main) Part

AMMs and Arbitrage

“Bunny Hops and 
Blockchain Stops: 
Cross-Chain MEV 
Detection With 
N-Hops”

Restaking and Risks

“Financial Dynamics 
and Interconnected 
Risk of Liquid 
Restaking”

Multi-Chain Lending

“Interoperability 
Effects: Extending 
DeFi Lending Risk 
Models to 
Multi-Chain 
Environments”

Research Design
Exploratory Survey

“Connecting Distributed Ledgers: Surveying Novel Interoperability 
Solutions in On-chain Finance”

We first explored bridges and their potential impact on DeFi services.
Then conduct empirical research accordingly.



Empirical (Main) Part

AMMs and Arbitrage Restaking and Risks Multi-Chain Lending

Paper Status
Exploratory Survey

Conditionally Accepted to Financial 
Innovation journal (Q1)

Published at

BRAINS2025

(Zurich)

Pre-published.

Submitted to an IEEE 
conference.

Pre-published.

Submitted to an IEEE 
conference.



Current Status
● Data, R-Python code, and method details are public on 

Github. https://github.com/EconoDLT

● “Financial Dynamics and Interconnected Risk of Liquid 
Restaking” had a significant impact across Aave Forum, 
LinkedIn, X (Twitter).

● The KelpDAO hack on 18 April 2025:
○ A loss cascade happened across connected DeFi protocols.
○ This was what we exactly predicted, mapped, and 

quantified 3 weeks ago.

https://github.com/EconoDLT


● Expanding a DeFi service beyond the native chain, by utilizing 
bridges, creates new attack vectors and increase cascading 
risk.

● The KelpDAO Hack:
LRT > Restaking > LST > Staking > Network

● This was the attack vector we mapped and quantified.







Conclusion

● This thesis investigates the paradigm shift from single-chain to
multi-chain architecture in DeFi, analyzes the multi-chain 
impact.

● Each paper focuses on one connected DeFi service/use-case.

● All papers and results converge into core insights:
○ Cross-chain interoperability and multi-chain landscape 

become a driving force for all DeFi services.
○ The variety of business and revenue opportunities increase;

along with the new complexities and layered risks.
○ Each DeFi service and protocols should adopt cross-chain 

models and variables for more efficiency and safety.



2023 - 2024 2024 - 2025 2025 - 2026
(Currently)

Post-PhD

Timeline

Organizing 
Research

Literature 
Review

Method 
Selection

Crystalizing 
Technical 
Skill

Data
Collection

Performing
Tests

Evaluating
Results

Reconsidering
Hypothesis

Extending
The Scope Of 
The Project

Deploying
Products

Submitting
Results
To Academic
Journals

Presenting
In More
Academic
Events



Another sub-research ongoing:
“Oracle Extractable Value 

Across Different Blockchains”

Thank you.
hasretozan.sevim@unicam.it



“Connecting 
Distributed 

Ledgers: 
Surveying Novel 
Interoperability 

Solutions in 
On-chain 
Finance”





“Financial Dynamics and Interconnected Risk of 
Liquid Restaking”





“Bunny Hops and Blockchain Stops: Cross-Chain MEV 
Detection With N-Hops”



“Interoperability Effects: Extending DeFi Lending 
Risk Models to Multi-Chain Environments”




