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https://ethereum.github.io/rig

Robust Incentives Group (RIG)

Ethereum research team focused on everything with strategic flavour
<) Strategicin the sense:
<! Stakeholders make decisions to optimise their payofts

<! Their payoffs are affected by decisions of other stakeholders

< Extremely general model to study protocol security/cryptoeconomics

{



Today

A

<! Discuss

A

<) Simulations of the transaction fee market and EIP-1559

<! Simulations of the beacon chain / consensus layer of Proof-of-Stake

A

<! Present



Modelling
EIP-1559



What 1s EIP-1559c¢

EIP-1559: A transaction fee market reform to add dynamic congestion pricing

<! Users must pay a minimum fee (“base fee”)

<) Minimum fee increases when more users want to transact, decreases otherwise
<) Blocks are “double-sized”, max capacity 200%, target 100% fullness

<! Users declare a priority fee and their maximum fee,
pay current base fee + priority fee

2:50 pm, Poissy Room (this room)




Agent-based models for EIP-1559

Library to simulate the fee market, abm1559
<! Code simple behaviours, simulate and observe results! -y
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<) Users: Value for the transaction, bidding strategy
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<! Current mechanism, , escalator... any mechanism can
be implemented!




Imagine > Prove

<! Simulations clarity emergent phenomena, sometimes reveal unexpected behaviour!

<! We formalised proofs of EIP-1559 (in)stability in general and boundary cases

r — .
< Work could prove useful to tune EIP-1599 Iin the future... but get data first!
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Dynamical analysis of the EIP-1659 Ethereum Fee Market, Leonardos et al., https:/arxiv.org/abs/210210567
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Open source, open sclence
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Notebooks exported to reader-friendly formats

Rely on Jupyter Notebooks to provide reproducible results

Community has used the library/notebooks to make their own simulations!
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Atrocity exhibition Il. Bubkly oracles

Via've alrcady oxserved the stickines: o distributioral oracles inthe pravious adhibit, where oraclas bacome disconnactad from the true market-dearing price. It s intaresting to focus hare

on the conditions when there is al:o @ disconnect between oracles themselves

Consider the following plot

ax = cf[(df.block >= 4500) & [df.block < 5560)].plet(
“tlock”, [“bDasetee’, "marker_price”, ‘slow_o-acle”, "nediun_cracle”, “rast_oracle”)
)
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Atrocity exhibition Il: Bubbly oracles

\We've alrcady observed the stickiness of distributional oracles in the previous exnbit, where oracles beceme
disccnnectec from the true market-clearing price. It's interasting to Tocus here on the conditions when there 1s also a
discennect cetween oracles themselves.

Consider the following plot.
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Beacon Runner

A

Adopt the view of blockchains as controlled dynamical systems

J  State: A chain of blocks

State update: Adding a new block to the chain, voting on current blocks
Control: Users and validators participate in consensus

. Full-fledged simulation environment for validator behaviours

Based on the Python PoS executable specs

Simulates p2p layer + consensus actions with agent-based methods


https://github.com/ethereum/beaconrunner

Beacon Runner

-

< Payofftesting

A

.

</ Strategic testing

-

Simulating validator rewards in Altair

<! Making sure we pay out what we expect to pay out

< Arethere behaviours other than honest that net a higher profit?

Authors Table of contents
Barmabé Monnot 1. Howtouse
Ethereum Foundation, Robust 2. Obtaining rewards per duty

Incentives CGroup

1. Howtouse

In this noteboock we test the rewards given out by the protocol to different types of validators. Our fast corfig
reduces the size of mnst constants to avoid allocating more memory than necassary (we'll only test with a few
validators). We also reduce the number of slots per epoch to speed things up. All these changes are without '0ss of
generality.

Beacon Runner: Thunderdome

Note: This post describes a result that was true in the v1 specs, but is fixed in the first major upgrade, v1.1, a.k.a. Altar. The table of rewards
presented in Section 1. is also outdated. The value of the case stucy remains.

Authors Table of contents
Barnabé Monnot 1. TL,DR
Ethereum Foundation, Robust 2. Enter the Thunderdome

Incentives Group 2.1 Rewards under consideration

2.2 Attester rewards in PoS Ethereum
2.3 Some hypotheses before simulating
3. "Two nodes enter! One node leaves!"

4. Tryitout!
5. (Bonus) Better network




Data analysis

New !

AY

< Monitor beacon chain metrics

AY

<! Study dynamics as they play out

AY

< Diagnose issues

Oceanic games in PoS Ethereum

Exploring the first 1000
epOChs Of ethz Authors Table of contents

Shyam Sridhar 1. AnIntroduction to Oceanic Games
Ethereum FoundatZon, Robust 2. Introducing the Oceanic Games Model
Mr. F was here. And many more too. Incentives Group 3. Analysis

3.1 Limitations of the Notebook

4. The Beacon Chain Digest - June 8th
4.1 Attester and proposer slashing
4.2 Proposed blocks count

4.3 Participation rate
Barnabé Monnot Robust Incentives Group, Dec. 7, 2020 4.4 Exit counts

Ethereum Foundation 4.5 Deposit ccunts
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Future economics

Py adds asinktothe ETH asset

A

<! Basefee paid by users is burned (removed from supply)

< considerably reduces the cost of securing Ethereum

<! lIssuance reduced almost ten-fold compared with Proof-of-\Work
httos;/launchpad.ethereum.org
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Open modelling

<' Ethereumisa , critical to model long-term effects and analyse
Impact scenarios + economic interactions

Y

< Community has already developed some of their own models!

project the supply

Pintail's Notes
Telegram: @eth2calculator WITCH EIM supply dacome ultra scund

Telegram: @StakeETH

Beacon Chain Validator Rewards
- . T‘ - o —
‘q! (T 21 minute read

?
pintail How Much Can | Earn? Hey Everyone! Welcome to the official eth2 Calculator. The purpose
- A of this calculator is to increase transparency and discovery around the
) | MEVin =th2 an warly ceploration Now acding the average amount of Realized Extractable Value |REY] to miners pol economics of ethz. This model is 1m% open source so please make a
Q GitHub w—— recrgect on Teshbots (B 158 2w can reross the S s witnsne Wit ] - copy and begin experimenting with it on your own. If you have any Calcula|
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CADLabs Ethereum economic model

Python-based model for basic protocol dynamics

A

<! PoS validator rewards/costs, EIP-1559 fee market,
validator adoption, price models

ETH Supply Simulator

< Designed for modularity and extensibility

<) Fully documented + Notebooks available

<! BuiltoncadCAD/radCAD

| earn about PoS and use the model




Try 1t out!

Call to action

<! Findthe repo at
https://github.com/cadlabs/ethereum—economic—mode L

< Model overview and contact: @CADLabs org

Profit Yields Over ETH Price vs. ETH Staked

<) Orfind me on Twitter, @harnabemonnot

RUERN\va


https://github.com/cadlabs/ethereum-economic-model

Enjoy Paris!

Thank you for tuning in! Vie when | pronounce “"croissant” like
quasson

https://ethereum.github.i10/rig
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