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Overview
Crypto Exchanges

▶ Competition in the Cryptocurrency Exchange Market, Junyi
Hu and Anthony Lee Zhang

▶ Custody, fraud risks

▶ Fees

▶ Regulation

Cedefi

▶ Business model, risks

Other players

▶ L1s

▶ Exchanges

▶ VCs

▶ Hedge funds

▶ Mutual funds, ETFs

▶ Protocols
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https://anthonyleezhang.github.io/pdfs/cryptoexchanges.pdf


Institutional Background
▶ Crypto exchanges allow customers to buy/sell fiat for crypto

▶ Customers “deposit” fiat through bank transfer; trade for
crypto; withdraw crypto

▶ Or vice versa!

▶ Reasons for trading crypto:

▶ Storing value, while dodging capital controls, inflation, legal
enforcement. . .

▶ Participating in “decentralized finance”

▶ Financial speculation

▶ Much larger role than exchanges for traditional assets!

▶ Handle custody, onboarding/offboarding

▶ Often vertically integrated with VC, applications (chains,
stablecoins), derivatives & leverage. . .

▶ Exchanges are the “universal banks” of crypto world
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The Market Structure of Crypto Exchanges

▶ US has roughly 10 equity exchanges

▶ Over 1,000 crypto exchanges exist!

▶ Mostly trading same assets

▶ Serving different countries, but often many active within a
country
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Market Shares of Large Exchanges
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Motivation

▶ Why is crypto exchange market structure so fragmented?

▶ If exchanges compete for an approximately fixed volume of
trade, why don’t big exchanges just absorb smaller ones?

▶ If exchange market structure is so competitive, do the big
exchanges have much ability to shift market outcomes?
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This paper: Stylized Facts

Expectation: large and small exchanges are substitutes

▶ Large exchange entry → cannibalize small exchange trade
volume

▶ After large exchange entry, small exchanges less likely to enter

Finding: large and small exchanges are complements!

▶ Large exchange listings → small incumbent volume increases!

▶ Small exchanges follow large exchange listings

▶ Large exchange listings → decreases in price dispersion across
exchanges
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This paper: Model and Tests
Model

▶ “Periphery” of small exchanges with captive customers bases

▶ Liquidity provided partially by arbitrage with deep core
exchanges

▶ Core exchanges’ listing leads to higher volumes and profits for
smaller exchanges

▶ Model predictions validated empirically

Policy Implications

▶ Small exchanges “costly windows” to big exchange liquidity

▶ Big exchanges play systemically important leader role!

▶ For each $1 trading volume generated, $0.60/ $3.51 of
volume increases on other exchanges
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Data

▶ OHLCV data from cryptotick.com

▶ Daily open-high-low-close price data, and volumes, for 264
exchanges and 12,417 coins

▶ Restrict to top 500 coins on Sept 3, 2022

▶ Listings identified through first time coin trades on an
exchange

▶ Treat two largest exchanges at present, Binance and
Coinbase, as “large”
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Stylized Facts: Overview

When a large exchange lists a new token:

▶ “Incumbent” small exchanges which have already listed token
experience increased trading volume

▶ Small exchanges which haven’t listed have increased
propensity to list

▶ Token price dispersion across small exchanges decreases
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Listings and Trade Volumes: DID specs

Estimate DID specifications:

log(Volumec,e,t) =
11∑

k=−11

βk × treatc,k,t + δc,e + ηt + ϵc,e,t

▶ Treatment: listing by large exchange (Binance, Coinbase)

▶ δc,e : coin-exchange FE

▶ ηt : time FE
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Listings and Volumes
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Listings and Volumes

log(Volumec,e,t) =β1Listing(0-30 days)c,t +β2Listing(¿ 30 days)c,t+
β3PreThreedayListingc,t + δc,e + ηt + ϵc,e,t

Dependent Variables: Log Dollarized Volume

Binance Coinbase

Model: (1) (2) (3) (4) (5) (6) (7) (8)

Listing (0-30 days) 1.5∗∗∗ 0.68∗∗∗ 0.45∗∗∗ 0.25∗∗∗ 0.96∗∗∗ 0.96∗∗∗ 0.78∗∗∗ 0.69∗∗∗

(0.11) (0.09) (0.08) (0.07) (0.07) (0.06) (0.05) (0.05)
Listing (¿ 30 days) 0.79∗∗∗ 0.19∗∗ 0.05 0.02 0.45∗∗∗ 0.58∗∗∗ 0.56∗∗∗ 0.56∗∗∗

(0.12) (0.10) (0.08) (0.08) (0.09) (0.07) (0.06) (0.06)
Pre Three-day Listing 0.86∗∗∗ 0.55∗∗∗ 0.48∗∗∗ 0.32∗∗∗ 1.0∗∗∗ 1.0∗∗∗ 1.0∗∗∗ 0.92∗∗∗

(0.11) (0.09) (0.08) (0.07) (0.07) (0.06) (0.05) (0.05)

Coin FE Yes Yes Yes No Yes Yes Yes No
Day FE Yes Yes Yes Yes Yes Yes Yes Yes
Country FE No Yes No No No Yes No No
Exchange FE No No Yes No No No Yes No
Coin-Exchange Pair FE No No No Yes No No No Yes
Adjusted R2 0.20 0.39 0.61 0.79 0.20 0.39 0.62 0.79
Observations 5,959,024 5,799,025 5,959,024 5,959,024 5,959,024 5,799,025 5,959,024 5,959,024
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Listing Following: Graphical Evidence

BINANCE COINBASE
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Listing Following: Poisson DID

Coin-time level specification:

#Exchangesc,t =
11∑

k=−11

βk × treatc,k,t + δc + ηt + ϵc,t
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Listing Following: Poisson DID

#Exchangesc,t =β1Listing(0-30 days)c,t +β2Listing(¿ 30 days)c,t+

β3PreThreedayListingc,t + δc +ηt +ϵc,t

Dependent Variables: Net Listings

Binance Coinbase

Model: (1) (2)

Listing (0-30 days) 0.11∗∗∗ 0.12∗∗∗

(0.009) (0.01)
Listing (¿ 30 days) 0.01∗∗∗ 0.01∗∗∗

(0.003) (0.004)
Pre Three-day Listing 0.04∗∗ 0.04∗∗

(0.02) (0.02)

Coin FE Yes Yes
Day FE Yes Yes
Adjusted R2 0.10 0.11
Observations 537,583 532,604
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Listings and Price Dispersion: Graphical Evidence
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Listings and Price Dispersion: Graphical Evidence

Coin-time level specification:

Dispersionc,t =
11∑

k=−11

βk × treatc,k,t + δc + ηt + ϵc,t
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Listings and Price Dispersion

Dispersionc,t =β1Listing(0-30 days)c,t +β2Listing(¿ 30 days)c,t+

β3PreThreedayListingc,t + δc +ηt +ϵc,t

Dependent Variables: Dispersion

Binance Coinbase

Model: (1) (2)

Listing (0-30 days) -0.02∗∗ -0.007
(0.01) (0.007)

Listing (¿ 30 days) -0.03∗∗∗ -0.01
(0.01) (0.009)

Pre Three-day Listing -0.006 0.003
(0.01) (0.008)

Coin FE Yes Yes
Day FE Yes Yes
Adjusted R2 0.46 0.46
Observations 427,388 427,388
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Model Setup

Single risky asset (”token”). Four kinds of agents:

1. Central exchanges: Infinitely deep markets for token

2. Peripheral exchanges: Finitely deep markets with captive
customer base, make money from trade volume

3. Customers: Trade on peripheral exchanges due to liquidity
shocks

4. Arbitrageurs: Arbitrage price deviations between peripheral
and central exchange, subject to inventory costs
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Model Illustration: Inventory Shock

▶ Negative inventory shock on peripheral exchange

▶ More demand than supply at the efficient price Pcen

Token market

on peripheral exchange

Token
Buyer

Token
Buyer

Token
Buyer

Token
Buyer

Token
Seller

Token
Seller
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Model Illustration: Without Central Exchange

▶ Without central exchange, Pper > Pcen

Token market

on peripheral exchange

Token
Buyer

Token
Buyer

Token
Buyer

Token
Seller

Token
Seller

Token
Seller
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Model Illustration: With Central Exchange

▶ With central exchange, Pper ≈ Pcen

Token market

on peripheral exchange

Token
Buyer

Token
Buyer

Token
Buyer

Token
Buyer

Token
Seller

Token
Seller

Central
exchange

Arbitrageur
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Conclusions

▶ Crypto exchanges are complements, not substitutes!

▶ Large central exchanges’ entry increases small exchange
volume

▶ Small exchanges have incentive to follow large exchanges

▶ Policy implications:

▶ Small exchanges essentially a “costly window” to large
exchange liquidity: would users benefit from centralization?

▶ Large exchanges have unilateral, unregulated power to shift
market outcomes: regulators may want to monitor
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CEX Fees

Source 1, sorry for the slightly crass title, and Source 2
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Exchanges

▶ Role of exchanges in tradfi relatively minor: can’t really tell
what exchange you’re trading on

▶ Crypto exchanges play a much larger role!
▶ Asset selection
▶ Crypto on-off ramps

▶ Much more vertically integrated than tradfi exchanges

▶ Also, more competition from DEXes
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Crypto and Capital Flight

Decrypting New Age International Capital Flows, Clemens Graf
von Luckner, Carmen M. Reinhart, Kenneth Rogoff:
▶ Analyze data from Paxful and LocalBitcoins, peer-to-peer

crypto exchanges, observe many trades close in time like:
▶ 0.03842 BTC purchased for Argentine pesos
▶ 0.03842 BTC sold for USD

▶ What is going on?

▶ Argentine citizen has essentially traded pesos for USDs
without doing a bank wire!1

▶ Hence, exchanges in many countries face strict KYC/AML
requirements: where is the $$ coming from?

1Not legal or trading advice. . .
28 / 61
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Trust

Crypto held in a wallet:

▶ Transparent

▶ Self-custodied: essentially un-stealable

▶ Access at will, cond. blockchain operational

Crypto held on an exchange:

▶ Where is it?

▶ Exchange IOU

▶ You can withdraw it. . . with some lag. . . if they let you

▶ You “own” it, but functionally at the exchange’s will

Exchanges are functionally asset custodians, exposing users to
counterparty risk
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Hacks
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FTX. . .
“Margin trading”:
▶ I deposit $100 USD, FTX lets me buy $500USD of BTC,

using other customers’ funds
▶ If BTC value falls below $450USD, BTC is auto-sold
▶ Effectively, borrowing $400USD from other customers,

“secured” by BTC

Alameda margin trading:
▶ FTX founders had a hedge fund, with an account on FTX
▶ Could in principle “margin trade”
▶ However, more or less could “borrow” as much as they

wanted, with no liquidation of collateral
▶ Also lost a lot of money

Result:
▶ When customers wanted to withdraw, assets were already lost

by Alameda

Note: all content above are my summary and understanding based on public
news and should not be interpreted as constituting legal advice or opinions
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FTX: lessons

With a centralized exchange:

▶ Legally, exchange holds funds on your behalf and doesn’t do
anything with them

▶ Practically, they’re holding a bunch of stuff, and practically
they can take it out however/whenever they want

▶ Highly risky scenario. . .

Note: all content above are my summary and understanding based on public
news and should not be interpreted as constituting legal advice or opinions

32 / 61



A Blast from the Past

I wrote end-2022:

▶ Anecdotally, vertical integration more common in crypto

▶ FTX has a venture group, founders also run a prop trading
firm, Alameda Research

▶ Bitfinex exchange, and stablecoin issuer Tether, co-owned

▶ Binance has a venture arm, a chain, and a USD stablecoin

▶ Possible conflicts of interest?

2024: lol

33 / 61
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Crypto Wash Trading
Lin William Cong, Xi Li, Ke Tang, Yang Yang
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Policy Questions: Exchange Regulation

▶ How should we regulate exchanges?

▶ Should joining trading and custody be allowed?

▶ Accounting frameworks?
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Fees

▶ By tradfi standards, consumer-facing crypto exchange fees
were extraordinarily high!

▶ Coinbase fees (lower than before): 0.5%! (On top of bid-ask
spreads!)

▶ Traditional exchanges charge ˜0% for equity trades, bid-ask
spreads for liquid equities ˜10bps
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CEX-DEX competition

▶ Purely for trading assets, exchanges face competition from
decentralized exchanges

▶ (3 links) Some sources suggest DEX liquidity is now
competitive with CEX liquidity, in terms of fees! Though, this
is controversial

▶ However, DEXes can’t do fiat on/off ramp

▶ Why else would you use a DEX instead of a CEX?

The
“decentralization” benefits of crypto. . .
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Cedefi!
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Cedefi...

39 / 61



Celsius

Source: Celsius Bankruptcy Filing
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https://pacer-documents.s3.amazonaws.com/115/312902/126122257414.pdf


Celsius
Liabilities:

▶ Retail can buy/trade/“deposit” crypto, average ˜5% APY,

▶ Celsius had 600,000 depositors $4.2bil of assets

Assets:

▶ $930mil of loans, only 47 institutional borrowers, $98.5mil of
collateral

▶ Leveraged: $648mil in borrowing!
▶ Few hundred mil deployed in various “prop trading” strats:

market making, basis trade, stat arb strategies. . .
▶ Allegedly, delegated to other investors as well

▶ Staking: lock ETH up, waiting for POS: 5% APY, but illiquid

▶ $720mil mining assets

What happened?

▶ Experienced a run: most of these strats can’t be liquidated
quickly

▶ Markets can stay illiquid longer than you can remain solvent!

41 / 61

https://regmedia.co.uk/2022/07/08/celsius_lawsuit.pdf


Celsius
Liabilities:

▶ Retail can buy/trade/“deposit” crypto, average ˜5% APY,

▶ Celsius had 600,000 depositors $4.2bil of assets
Assets:

▶ $930mil of loans, only 47 institutional borrowers, $98.5mil of
collateral

▶ Leveraged: $648mil in borrowing!
▶ Few hundred mil deployed in various “prop trading” strats:

market making, basis trade, stat arb strategies. . .
▶ Allegedly, delegated to other investors as well

▶ Staking: lock ETH up, waiting for POS: 5% APY, but illiquid

▶ $720mil mining assets

What happened?

▶ Experienced a run: most of these strats can’t be liquidated
quickly

▶ Markets can stay illiquid longer than you can remain solvent!

41 / 61

https://regmedia.co.uk/2022/07/08/celsius_lawsuit.pdf


Celsius
Liabilities:

▶ Retail can buy/trade/“deposit” crypto, average ˜5% APY,

▶ Celsius had 600,000 depositors $4.2bil of assets
Assets:

▶ $930mil of loans, only 47 institutional borrowers, $98.5mil of
collateral

▶ Leveraged: $648mil in borrowing!
▶ Few hundred mil deployed in various “prop trading” strats:

market making, basis trade, stat arb strategies. . .
▶ Allegedly, delegated to other investors as well

▶ Staking: lock ETH up, waiting for POS: 5% APY, but illiquid

▶ $720mil mining assets

What happened?

▶ Experienced a run: most of these strats can’t be liquidated
quickly

▶ Markets can stay illiquid longer than you can remain solvent!
41 / 61

https://regmedia.co.uk/2022/07/08/celsius_lawsuit.pdf


Many Strategies, Many Risks: Op Risk

Source: Celsius Bankruptcy Filing
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Many Strategies, Many Risks: Counterparty Risk

Source: Celsius Bankruptcy Filing
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https://pacer-documents.s3.amazonaws.com/115/312902/126122257414.pdf


Many Strategies, Many Risks: Liquidity Risk

Source: Celsius Bankruptcy Filing
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https://pacer-documents.s3.amazonaws.com/115/312902/126122257414.pdf


Many Strategies, Many Risks: Run Risk

Source: Celsius Bankruptcy Filing
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https://pacer-documents.s3.amazonaws.com/115/312902/126122257414.pdf


Numbers: Voyager

▶ Retail: brokerage, “deposit-like” zero-maturity custody (12%
interest!), loyalty token, payment cards, “staking” (CD’s). . .

▶ Assets:

Source: Voyager Bankruptcy Filing
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(The Conspicuous Absence of) Collateral...?

Source: Voyager Bankruptcy Filing
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https://cases.stretto.com/public/x193/11753/PLEADINGS/1175307062280000000036.pdf


Growth Hacking and Decentralized Finance

▶ Here, I discuss CeDefi as “growth hacking gone wrong”

▶ In finance, easy to get very big, very fast! Just promise 10%
returns on everything!

▶ But, how are you going to actually pay this back?
▶ Motive for regulation: competition leads potentially to excess

risk-taking, consumers can’t really tell quality, and financial
institutions lose other people’s money
▶ Fun fact: bank deposit interest rates used to have a hard cap

under Regulation Q
▶ See also Drechsler, Savov, Schnabl

48 / 61

https://anthonyleezhang.substack.com/p/growth-hacking-and-decentralized
https://en.wikipedia.org/wiki/Regulation_Q
https://cepr.org/voxeu/columns/what-really-drives-inflation


The Big Protocols

A few protocols with billions TVL:

▶ Maker (stablecoins)

▶ Uniswap (DEX)

▶ Curve, Convex (stablecoin DEX, incentive platform)

▶ Compound, Aave (lending, borrowing)
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The Big Protocols

▶ Interesting industrial organization: hybrid of open-source, but
with money

▶ Nominally decentralized: control of code changes through
token voting

▶ In practice, however, ownership fairly concentrated, voting
even more so

▶ See here on a recent governance fight in Maker
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https://dirtroads.substack.com/p/-42-valkyrie-makerdao-and-our-side


The Big Protocols

▶ Funds from fees collected, VC investments, token sales,
“seigniorage”
▶ We discussed emissions as a source of revenues

▶ Big protocols have full-time employees, and grant funds
supporting development
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https://www.unigrants.org/


What do the protocols do?

▶ My view: much of defi is essentially a leverage machine
▶ Maker: deposit ETH, get DAI, buy more ETH
▶ Aave, Compound: deposit ETH, borrow USDC, buy more

ETH
▶ Uniswap: use DAI to buy more ETH

▶ Defi splits a moderately risky asset (ETH) into a very risky
asset (levered ETH) and a less risky asset (ETH-backed fixed
income)

▶ Are we happy about this outcome?
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Smaller Protocols

▶ Very, very large set of smaller protocols: token, piece of code,
etc.

▶ Very easy to launch! Fork public code, add some branding,
add a token. . .

▶ Lightweight, low entry costs =⇒ pure “protocol” firms have
surprisingly small team size
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L1s

Large proliferation of blockchains:

▶ BTC

▶ Ethereum

▶ Solana, Avalanche, Luna, Cosmos, Sui, Aptos. . .

▶ ETH L2’s: Optimism, Arbitrum, Starknet, zkSync. . .

Besides BTC/ETH, most are fairly centralized (ownership,
governance, development)
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L1 Ecosystems

▶ L1’s solve a platform problem:
▶ L1 is valuable if it has an active userbase/ecosystem
▶ Users/builders want to build on L1’s which already have a lot

of activity

▶ Hence, L1’s invest (often through printed tokens) in
incentivizing development on their platforms

▶ “Ecosystem funds”/“foundations” to support app
development (Solana, Terra, Avalanche)

▶ Events, hacker houses, etc.

▶ Somewhat less support for ETH, but has large first-mover
advantage
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https://solana.org/grants
https://medium.com/terra-money/introducing-the-150-million-terra-ecosystem-fund-6aee01629edc
https://blockworks.co/avalanche-launches-200m-fund-to-support-ecosystem-growth/
https://solana.com/news/solana-jump-hacker-houses-europe-tour-summer-2022


VC
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VC

▶ Traditionally, VC investments very illiquid

▶ However, crypto protocols have tokens – much more liquid
than startup equity!

▶ =⇒ concerns that VCs publicize, then quickly sell tokens,
“dumping on retail”

▶ Solution mechanisms:
▶ Time-locked grants
▶ Reputation
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Hedge funds, etc.

▶ Lots of hedge funds/prop trading/etc. Various strategies/time
horizons, such as:
▶ “Risk Factor” strategies (momentum, stat arb, news, events,

etc.)
▶ “Arbitrages” (Futures/spot basis trades, interest rate

arbitrage, etc.)
▶ Market making
▶ On chain vs off-chain

▶ In early days (2019-2020 ish), surprising amounts of
inefficiencies
▶ Kimchi premium: BTC worth more in Korea than USA
▶ Perp-spot basis trades returned well over 10%!

▶ Now, many big trading firms have crypto divisions, appears to
be less low-hanging fruit

▶ Hedge funds have systematic leverage demand: where does
leverage come from?
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https://www.forbes.com/sites/bdoherty/2021/05/16/icon-the-untold-story-of-crypto-billionaire-sam-bankman-fried/?sh=6c42de365dcf


ETFs

Souce: SEC
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Analytics

Web3 boom has spawned large demand for data, data processing,
analytics

▶ Basic data: Etherscan

▶ Dashboarding, analytics: Dune, The Graph, Nansen
▶ Crypto price data providers: Tardis, Kaiko, CryptoTick, many

others
▶ Price feeds also freely available from many exchanges’ websites

▶ (IMO) data is still annoying to work with, but situation is
improving quickly
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https://etherscan.io/
https://dune.com/home
https://dune.com/home
https://www.nansen.ai/
https://tardis.dev/
https://www.kaiko.com/
https://www.cryptotick.com/


Things we missed

▶ Legal: Web3 also created large demand for legal services
around web3, many firms

▶ Audit/security: Code is security audited, demand for audit
services, “white hat hacker” services also exist

▶ Risk Modelling: See Gauntlet

▶ Marketing, community organization, etc.
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https://gauntlet.network/
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