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Automated Market Makers

● automated market makers
● decentralized finance
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decentralized exchanges

● a smart contract can keep a list (mapping) of bids and 
asks for different currencies

● when a new bid comes in, if there is a matching ask, it 
can be satisfied immediately
– the contract must hold the coins being traded, and transfer 

them to parties when there is a match
● the list might grow large, requiring more gas
● or the list might remain short, and then the exchange 

has low liquidity, meaning a larger order would skew 
the exchange rate
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decentralized exchange example

● the smart contract exchanges Alice coins (ALC) for stablecoin USDX

– both ALC and USDX are L2 coins on the same L1

● the smart contract keeps two arrays: bids and asks

● each array entry has a price (how many USDX per ALC coin) and a 
volume (how many ALC)

– bid example: buy 3 ALC for no more than 1.5 USDX/ALC

– ask example: sell 99 ALC for no less than 1.6 USDX/ALC

● if an order comes in that can be satisfied immediately, e.g. sell 1 ALC 
for no less than 1.4 USDX/ALC, the transaction goes through, at a 
price between 1.4 and 1.5 USDX

– perhaps the price is 1.45 USDX, or the exchange keeps 0.1USDX
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decentralized exchange dynamics

● when an order comes in that can be satisfied 
immediately, the market fulfills it and immediately 
sends the USDX to the seller and the ALC to the 
buyer

● other buyers and sellers must be able to change their 
minds and cancel their orders

● until the exchange or cancel happens, the smart 
contract holds the ALC of the sellers and the USDX 
of the buyers
– if a smart contract has bugs, attackers may steal 

these coins
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automated market makers, AMMs

● instead of just two parties, buyer and seller, there can 
be buyers, sellers, and market makers

● market makers provide liquidity
● to have a decentralized exchange, the market maker 

has to provide liquidity for both of the coins being 
exchanged

● for example, a market maker might create a pool with 
1,000 ALC (Alice) coins and 2,000 BOB coins
– this means the market maker is willing to buy and sell 

ALC for BOB at a one-to-two or 1:2 ratio
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AMM transaction example

● assuming the market maker puts in a pool 1,000 ALC and 
2,000 BOB

● then a buyer can immediately buy e.g. 10 ALC coins by 
paying 20 BOB

● the liquidity pool now holds 990 ALC and 2,020 BOB, 
changing the exchange rate to 990/2,020 or about 0.49 or 
2.04

● an arbitrageur that can buy ALC with BOB on a different 
market at a rate of 2:1 could bring 10 ALC to this exchange 
and get 20.4 BOB, making a small profit

● as the ratio changes, the buyer buys fewer coins for each coin 
they are selling: this is slippage of the exchange rate
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liquidity pool dynamics

● assuming the market maker puts in a pool 1,000 ALC 
and 2,000 BOB coins

● if on other markets the exchange rate changes so 
ALC is now worth 3 BOB, arbitrageurs will sell 
BOB and buy ALC on this market at a 2:1 ratio, 
making money by then selling on a different market 
these ALC at 3:1

● eventually the liquidity pool will approach the same 
ratio as the broader market, but most of the ALC 
having been sold for less than 3 BOB, the liquidity 
pool (and therefore the market maker) has lost value
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rewarding liquidity providers

● with no liquidity, there is no AMM
● if market makers lose money on every trade 

whenever the exchange rate changes, they must 
have some incentive to create large liquidity pools

● incentive: liquidity providers get a small 
percentage of each transaction

● the creator of the AMM might also get a small 
percentage of each transaction
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decentralized finance, DeFi

● if I hold one crypto, I can pledge it as collateral and 
borrow a different crypto that I might have a use for
– that way I don't have to sell the first crypto

● makes a difference if the sale is taxable

– if the exchange rate becomes unfavorable to me, or if I violate 
terms, the smart contract can keep my collateral

– otherwise I get back my collateral when I repay my borrowed 
crypto

– this is like a bank! (or a pawn shop)

● this borrowing is easier if the two cryptos are L2s on the 
same L1
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DeFi on different L1s

● if the two coins are different L1s or hosted on different 
L1s, special software called a bridge has to

1.  store enough of both cryptos to support the transaction

2. know when to send which crypto to whom

● this software runs on centralized computers, connects 
smart contracts on different L1s, and does not appear on 
the blockchain

● bridges are complicated, and may have bugs that 
attackers can exploit
– and often have exploited!

https://www.bbc.com/news/technology-60933174
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