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Kaiko

New York - London - Paris - Singapore

Kaiko empowers businesses with
actionable and reliable crypto data
solutions.

Since 2014, we’ve solved complex

data challenges to provide the
highest-quality services, powering use
cases across the investment lifecycle.

Data Feeds

Market data feeds for
trading, risk management,
and research.

T

Monitoring Solutions
Market-level and
blockchain solutions for
surveillance, AML/CFT

compliance, and research.
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Analytics Solutions

Proprietary data solutions for

risk management, asset
valuation, and compliance.
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Kaiko Indices

Crypto benchmarks built
on enterprise-grade data
with 24/7 infrastructure

and support.
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DeFi is a Blockchain Use Cases

Blockchain

0®0

Decentralized Traditional Finance, Centralized Finance
Finance Tokenized (trading)

Other (Gaming,

Ticketing, more)




From Bitcoin to DeFi

Bitcoin Smart Contracts
Date 2009 2015
Capability Transfer value Encode rules
How Without a bank In code
Example BTC transfer Ethereum / Solidity

Protocols
2018-2020
Deploy functions
On-chain

Uniswap, Aave, Curve

Composability

2020-today
Combine protocols

Like building blocks

"Money legos"




DeFi is an evolution of finance
Financial markets utility centralized > decentralized

DeFi is a space in which several classic financial functions are reorganised within open and
programmable architectures. These mechanisms are explicit, interconnected, and observable.

Financial Function Traditional Form DeFi Form

Transfer value Bank wire / SWIFT Stablecoin / on-chain transfer
Organise exchange Centralised exchange (NYSE, Euronext) DEX / AMM (Uniswap, Curve)

Price discovery Order book / market makers Liquidity pool / algorithmic formula
Allocate capital Bank credit / bond markets Lending protocol (Aave, Compound)
Manage collateral Central counterparty (CCP) Smart contract / on-chain collateral
Redistribute risk Insurance / OTC derivatives Insurance protocol / on-chain

options



DeFi is an evolution of finance:
Physical market places > digital market places

18th Century 19th & 20th Century 21th Century

Coffee Houses Exchanges Electr.omc AMMs
trading




DeFi is an evolution of finance:
Paper > databases > blockchain

Account
based




Number of tokens

Assets available for trading

on CEXs and on DEXs

Tradable universe i

140K

120K
i % Coinbase vs. Uniswap V3

Weekly Volume Market Share
Il Coinbase Uniswap V3 100K 98(y
(1)
100% " — .
c
) ok illiquid alt
£ - =
s " coins
£ 50% 60K
2
k]
N
40K
0%
2021 2022 2023 -
20K # ~

Source: Kaiko DEX Data, All Pools. {) Kaiko / 7

1,466 2% liquid
B = coins
(&)

-
CEXs
DEXs

Liquid)




Assets
Crypto assets > high volumes
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Assets
Stablecoins > high volumes

" e enius Ac > Explosive growth:
Stablecoins Market Capitalization wercaovs 0N > e
P S ’ $300 billion market capitalization in

Since 2019 Stablecoin Payment
October 2025 (>50% growth YTD)

Integration (Apr.24)

TerraUSD (UST)
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Assets
Tokenized Funds > growing

a4

" Tokenized U.S. Treasuries
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Assets
Other Assets > nascent

Equities Alternatives & Real Assets
e  Public Equities e Real Estate
e Equity Indices e Reinsurance
e Equity ETFs e Carbon Credits
e  Private Equity & Venture Digital Assets
Fixed Income & Credit e Digital Assets
e Bonds Multi-Asset / Blended
e  Private Credit e Mixed Public Markets
Commodities
e Precious Metals
e Gold
e Industrial Metals
e Oil
e Natural Gas
e  Agricultural Commodities
e Commodity Baskets

Asset Group

Precious Metals

Bonds

Bonds

Precious Metals

Bonds

Bonds

Bonds

Bonds

Bonds

Bonds

Bonds

Bonds

Reinsurance

Public Equities

Digital Assets

Acti




The Size of DeFi

All Chains
$350b

$300b

$250b

~$180B =

Total Value Locked 1500

Excluding double count
$100b

Include TVL of protocols
which TVL feeds into
another protocol

$50b

$0
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Volume is concentrated on few protocols

Top 5 5804 protocols

Category
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DeFi mainly runs on 6 blockchains

Chains TVL

Others: (9.37%) —

Provenance: (1.71%)
Plasma: (1.72%)
Hyperliquid L1: (1.77%)
Arbitrum: (2.07%)
Base: (4.33%)

Bitcoin: (4.89%)
yefiLlama

Tron: (5.21%)

BSC: (5.73%)

Solana: (5.90%)

Ethereum: (57.31%)

ﬂ DefiLlama

03/04/2026




DeFi is still nascent

\

Trillions
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987 1989 1991 1993 1995 1997 1999 1 2003 2005 2007 2009 2011 2013

DeFi Global M2 Global Debt Global
Money Derivatives

Supply 10 years

1987 1989 1991 1993 1995 1997/




So what is DeFi

General definition

DeFi brings together blockchain-based protocols that perform financial operations, exchange, lending, borrowing, asset issuance,
derivatives, and collateral management, through automated rules.

It does not eliminate intermediation, but redistributes it across code, interfaces, oracles, liquidity providers, developers, and
governance mechanisms.

DeFi for communities of practices

1. For the Trader, DeFi is a set of on-chain liquidity pools
2. For the Risk Manager, DeFi is a system of collateralised smart contracts
3. For the Regulator, DeFi is a disintermediated financial infrastructure operating without licensed entities

4. For the Researcher, DeFi is a transparent, new market microstructure




DeFi Stakeholders

Market Makers Traders Brokers Asset Managers
Token Issuers Stablecoin Issuers Tokenized Asset Issuers

DeFi Protocols Centralized Exchanges

Miners Custodians Data Providers Oracles




Risk in DeFi

m Liquidity risk Collateral risk Operational risk

Volatility, leverage,  Slippage, pool Margin shortfall, collateral Execution failure, interface
liquidation losses imbalance, withdrawal  shocks, cascading liquidations  errors, key management
stress

Smart contract bugs, oracle Voting capture, parameter  Contagion, composability MEV, arbitrage races,
failure, bridge exploits changes, admin control shocks, network effects strategic behaviour
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Centralized exchanges

Trading against a counterparty




Order Books
| Bidsize | Price | Asksize |

10.15 20
10.10 50
10.05 100
10.00 150
9.95 150
9.90 200
e 350 085 | T ~~—__
220 9.80 - The market
200 9.75 fair price is
Buy orders < 180 9.70 between 9.85
155 9.65 and 9.90

. 95 9.60




Market Making

vs  TAKE

liquidity




Market Making

Sells 1 stock

Position:  Market Maker /\

Mission: Continuously publish bid
and offer prices.

Objective: Ensure the liquidity of the -

Pays the price for 1 stock
+ a fee




DEXs AMM

Automatic Market Making

Liquidity Pool

Token o / Token O

00

@ Addition (mint) Smart Contract

Liquidity Removal (burn) Swap
providers =
Fees Fees
- ——

®

Traders




Lending & borrowing protocols

Automatic Lending & Borrowing

Lending Pool

Smart Contract Borrows
@ Deposit —_— @
— 0000

Collateral
-—
Lenders Withdrawal 0 : G : Borrowers
Repayments
Interests &Liquidations
-—

Interests




Why are DeFi Protocols an innovation

@ Centrally Managed (Off-chain) Presence of Intermediaries On-chain deployed smart contract €
© By the exchange AssetsIControl By the users @
Q® Depending on the exchange & jurisdiction Regullated There is no intermediary to regulate
@ Both fiat & crypto currencies available Fiats I-;llowed Only cryptocurrencies available €
@ New Market comes under some rules Listinlg Fees Anyone can create a new market €
@ Being a market maker requires $$$ Barriers: to entry Anyone can be a market maker
@© The exchange can go down Downtilme Risk The blockchain is always up & running €
@ The exchange can be hacked Operaticlmal Risk SCs can store value and get hacked @
@ Exchanges are based on Order Books Orde:‘ Book DEXs don’t rely on Order Books €

|
AWe compare a mature market infrastructure with a nascent one



Category

DeFi: What types of protocols

86 DeFi protocols categories on DeFi Llama

Main ones

= Lending: on-chain borrowing and lending

= Staking: locking assets to secure a network
= Bridge: transferring assets across blockchains
= RWA: tokenised real-world assets

= DEXs: decentralised on-chain trading venues

Protocols

599

280

156

139

46

15

Combined TVL

$49,135b

$38,74b

$36,924b

$25,201b

$16,68b

$12,867b

$12,617b

$9,668b

$9,381b

$9,166b

$8,966b

$6,856b

$6,701b

$6,5b

$2,506b




DeFi: Top 3 protocols by categories

= Lending: on-chain borrowing and lending

$40,87b

$11,967b

$4,614b

= Liquid Staking: locking assets to secure a

network $18,952b

$7,55b

$1,202b




DeFi: Top 3 protocols by categories

= Bridge: transferring assets across blockchains

$7,771b

$4,883b

$4,788b

= RWA: tokenised real-world assets Asset Group  Agctive Marketcap

Precious Metals $3,287h
Bonds $2,802b

Bonds $2.685b




DeFi: Top 3 protocols by categories

= DEXs: decentralised on-chain trading venues




What data to process DeFi

L1 shows the top of book and last trade

L1 Aggregations

Trade count

OHLCV

VWAP

L1 Tick-Level

All trades

Best bids/asks (top of book)

All borrows and repayments

All liquidations, deposits, and
withdrawals

L2 shows full order book depth.

L2 Aggregations

Market depth

Bid/ask spread

Price slippage

Tokens in a liquidity pool

Interest rates, borrowed and
deposited amounts

L2 Tick-Level

All bids and asks on an order
book

All mints and burns
from a liquidity pool

..? Kaiko



Why is quality
data needed

AN

S
»

\

Front Office

Build powerful trading strategies

with highly-granular data.

Middle Office

Ensure best execution in
compliance, with real-time
liquidity and price optimization
solutions.

Risk Management

Adapt portfolio risk with
trustworthy quantitative metrics.

Research

Produce unique crypto market
analysis covering any crypto
asset, stablecoin, or exchange.

Tax & Accounting

Ensure compliance with IFRS,
GAAP, and reporting
requirements.

Display

Seamlessly integrate data via our
APIs into your platform.

Kaiko
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MiIiCA

For centralized exchanges

5k+ Crypto Assets Utility Tokens
(Other)

E-Money Tokens Asset-Referenced
(EME) Tokens (ART)

S
o@

HOZNO -
HO0° 0= A N ® F(

POV 504
® e &

MiCA categorizes assets into 3 Digital assets intended to provide Digital assets that maintain a Digital assets that maintain a
categories. exclusive access to a good or stable value by referencing the stable value by referencing
service provided by their issuers. value of an official currency. other assets.




Should DeFi be regulated?

EwAN MCGREGOR

ROGUE TRADER

| 2030
= | ) POmertEw A NETFLIX

evorything
to beat

— . BN g R serieon
.‘Fﬂvg?;?egur ' : . =y ‘é' DeFI?o ooe

Is Fantastic!”

Is Defi immune?....




MiCA II: Regulate, what for?

European

eha s ¢ ESMA

ESMA75-453128700-1391
EBA/Rep/2025/01

16/01/2025

Joint Report

Recent developments in crypto-assets (Article 142 of MiCAR)

Consultation expected Q2 2026

Consumer protection

services under assessment, the report finds that users may receive insufficient information
on conditions in relevant areas such as fees, interest rates paid or yields, changes to
collateral requirements, the actions the service provider may take with regard to any assets
used as collateral or placed in a staking account, or rights and liabilities in case of dispute or
insolvency. The chapter then sets out the existing (limited) evidence of the engagement of EU

but also...

Market risks
Operational and ICT risks
Money Laundering / Terrorism Financing risks



Entity-based vs activity-based regulation

There is no exchange entity to regulate

ehat¥  ©ESMA

zzzzzzzzzz

DiagrarL 2: Pictorial representation of crypto-assef lending services

o

deposits crypto as collateral

JJJJJJJJJJJ

z _____ B ﬁ/ g
= Journal of @i Service
= Iﬁ‘fé'm“?'amon ‘ provider
= User v\e
= returns deposited crypto T

2009

But stakeholders carry out activities
on the DeFi protocols
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DeFi for Equities, Commodities, FX, etc

Mark price Oracle 24h change 24hvolume Openinterest Funding/countdown
US500 25 $655.1  $665.22 4/-0.19%  $11.95M $3.62M 0.0001% 00:04:19
im sm 15m 1h D ~ [o f« Indicators
US500 - 1h - Markets 0864¢ H ¢ L$648.41 C$
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Balances Positions Open orders
Asset | Size | Value ¥ Entry J Mark price | Unrealized PnL

31

Trade Stats

12:00 Apr

Liquidation {

Leaderboard

Orderbook Trades L4 depth Leverage 26x
001 UsD ~ Long Short Market Y
2 A
d’( @ () @ Price Size (USD) Total (USD)
Bt IIVY,WOE. LD IOUL,D/3I.43 Amount

© usoH v

$10,027.79 $201,605.18 0

Kaiko and Kinetiq Bring 24/7 Global

Perpetual Markets On-chain

Kaiko

New York, December 10, 2025. Kaiko and Kinetiq pioneer 24/7 global on-chain perpetual markets,
powered by Kaiko’s HIP-3 oracle infrastructure.

Together, Kaiko and Kinetiq are building a new generation of global markets, completely on-chain where

any asset can trade around the clock with the integrity and precision expected from traditional financial

16 infrastructure. Kinetiq’s perpetual futures platform, Markets, leverages Kaiko’s oracle infrastructure and
regulated rates, enabling continuous 24/7 on-chain trading of global capital markets.

12:00 2

History Other charts

Margin | Funding { Actions

Take profit / stop loss




Banks and DeFi > still very limited

Société Générale-FORGE used tokenized

Fo RG E bonds as collateral to borrow DAI from

SOCIETE GENERALE GROUP MakerDAO

Aave Horizon was launched as a lending

market for institutions with Circle,
Superstate, and Centrifuge to be used as
A collateral to borrow stablecoins in a
AAVE

compliant DeFi framework.

Q Under Singapore’s Project Guardian,

J.P Morgan P DBS, J.P. Morgan, and SBI tested

institutional DeFi on a public blockchain
using modified versions of Aave for

Y. lending and Uniswap for trading FX and
}w{‘ UNISWAP government bonds, with permissioning
and identity controls added for
compliance.



AMMs for CBDCs?

CBIS ™

Project Rialto — Technical report

Improving instant cross-border payments
using central bank money settlement

December 2025

]
i BANCA DITALIA Q; BANQUE DE FRANCE

"

Source jurisdiction

Destination jurisdiction

— u “- Interlinking = - 4 *S'T: g
Sender PSP IPS - IPS PSP Receiver

~ Functional block 1

Functional block 2

Cross-border DLT network
Automatic FX

\»> < \ <—/

CeBM settlement



AMMs for bonds?

Figure 5: Illustrative process flow for a potential native (tokenised) bond purchase

In partnership with

&3 OliverWyman

UK
FINANCE

UNLOCKING
THE POWER
OF SECURITIES
TOKENISATION

How the UK can lead digital
transformation and consolidate
its role as a global financial centre

Settlement

Atomic transfers can remove the need for an intermediary to clear trad
though intermediaries may stifl be required depending on the market

Clearing

Central
securities depository

Submit
buy order

Authenticate

Buyer buyer with VCs

Buyer OTC dealer

FMiIs perform KYC/AML off-chain and issue
Verifiable Credentials (VC) on-chain

Clearing may still be required, depending on the market.
Automated market making only works in highly liquid

markets and some markets may still require an intermediary

Liquidity pools replace

Buy order submitted via
FMI custodian (legacy) or

self-hosted wallet (native).

Qwmership of digital as
on-chain. In this medel,
by investors or specialid

Real-time, transparent changes in
balance sheet that can be
queried on-chain let supervisors,

Liquidity pool central counterparties. 5 ary
1 k4
ing bank B AMM pooils remove
; central counterparty
»
Seller OTC dealer
Liquidity provider e AR 9
AMM pools remove

Lega

Cy

Native

central counterparty risk
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DeFi need Maths!

Wilks confidence regions for empirical weighted quantiles
Michaél Allouche, Emmanuel Gobet

» To cite this version:

Michaél Allouche, Emmanuel Gobet. Wilks confidence regions for empirical weighted quantiles. 2025,
hal-05391451v2

HAL Id: hal-05391451
https://hal.science /hal-05391451v2

Preprint submitted on 6 Jan 2026
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On the simulation of extreme events with neural
networks

Michaél Allouche, Stéphane Girard, Emmanuel Gobet

» To cite this version:

Michaél Allouche, Stéphane Girard, Emmanuel Gobet. On the simulation of extreme events with
neural networks. M. de Carvalho, R. Huser, P. Naveau, and B. J. Reich. Handbook on Statistics of
Extremes, Chapman & Hall/CRC, inPress. hal-04416809v2

HAL Id: hal-04416809
https://inria.hal.science/hal-04416809v2

Submitted on 30 Aug 2024

HAL is a multi-disciplinary open access Llarchive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de nive
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