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Stablecoins1



What is a Stablecoin?

A cryptocurrency designed to trade at a fixed price

• Lives as a digital token on a blockchain 

• Minimizes price volatility with respect to a stable fiat currency or asset



Why Stablecoins?

• Get the good part of Bitcoin (convenience, programmability, and/or 
censorship-resistance), without the price volatility 

• Integrate real-world currencies into on-chain decentralized applications 

• Prediction markets, e.g., Polymarket 

• Decentralized exchange, e.g., Uniswap, PancakeSwap 

• Borrowing and lending, e.g., Aave



Types of Stablecoins

Centralized Decentralized

Collateralized Custodian stablecoins Synthetic stablecoins

Un(der)collateralized Central bank digital currency 
(CBDC)

Under-collateralized 
stablecoins,  

seigniorage shares
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Custodian Stablecoins

• Examples: USDC, USDT, Paxos 

• Backing:  

• dollars or “cash” in a custodian account 

• Peg mechanisms: issuance and redemption 

• Risks: counterparty risk, regulatory risk
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Custodian Stablecoins

• Examples: USDC, USDT, Paxos 

• Backing:  

• dollars or “cash” in a custodian account 

• Peg mechanisms: issuance and redemption 

• Risks: counterparty risk, regulatory risk



Custodian Stablecoins

Custodian stablecoins are regarded not only as decentralized 
finance but also as real-world assets (RWA)
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CBDC

• Backing: fiat 

• Peg mechanisms: issuance and redemption 

• Risks: government control and surveillance

Pros: 

• Free from credit and liquidity risk 

• Lower cross-border payment costs

Cons: 

• Financial system stability, policies, … 

• Privacy



Types of Stablecoins

Centralized Decentralized

Collateralized Custodian stablecoins Synthetic stablecoins
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Why Decentralized Stablecoins?

Decentralized economies deserve decentralized money 
—  Do Kwon, Co-founder of Terraform Labs
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Synthetic Stablecoins

• Examples: Maker (DAI) 

• Backing:  

• native (widely-adopted) cryptocurrencies (ETH, BTC, …) 

• Peg mechanisms: interest rate 

• Risks: liquidation cascade, oracle dependency



Synthetic Stablecoins — Maker

• How to mint DAI?  

• Via smart contract  

• How to stabilize DAI without centralization?  

• Via interest rate, set by MakerDAO and voting by holders of MKR 
token  

• What to do if collateral value drops below safe ratio?



Synthetic Stablecoins — Maker



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 1 $3000

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 0 $0

DAI 0 $0

Alice wants to use Maker to get leverage on ETH



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0 $0

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI 0 $0

Alice deposits 1 ETH into her Maker Vault



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0 $0

DAI 2000 $2000

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI -2000 -$2000

Alice uses her Maker Vault to mint 2000 DAI



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0.66 $2000

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI -2000 -$2000

Alice trades 2000 DAI to Bob for 0.66 ETH



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0.66 $2000

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI -2000 -$2000

Alice levels up her exposure to ETH, 
and 2000 new DAI is out there in the world



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0.66 $4000

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 1 $6000

DAI -2000 -$2000

If ETH’s price increases from $3000 to $6000?



Synthetic Stablecoins — Minting

Alice’s Wallet

Token Balance USD Value

ETH 0.33 $2000

DAI 2000 $2000

Alice’s Vault

Token Balance USD Value

ETH 1 $6000

DAI -2000 -$2000

Alice gets 2000 DAI from Bob for 0.33 ETH



Synthetic Stablecoins — Closing the Vault

Alice’s Wallet

Token Balance USD Value

ETH 1.33 $8000

DAI 0 $0

Alice’s Vault

Token Balance USD Value

ETH 0 $0

DAI 0 $0

Alice then repays 2000 DAI to maker, 
and closes her Vault



Synthetic Stablecoins — Stabilization

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI -2000 -$2000

• Alice pays a stability fee as interest for borrowing DAI. 

• Most of this stability fee goes to DAI holders through a 
mechanism called the DAI Savings Rate (DSR).  

• Part of it goes to the MKR token that governs the protocol.



Synthetic Stablecoins — Stabilization

Alice’s Vault, at time T+1

Token Balance USD Value

ETH 1 $3000

DAI -2001 -$2001

• Alice pays a stability fee as interest for borrowing DAI. 

• Most of this stability fee goes to DAI holders through a 
mechanism called the DAI Savings Rate (DSR).  

• Part of it goes to the MKR token that governs the protocol.



Synthetic Stablecoins — Stabilization

The stability fee and DSR are raised when DAI is trading 
below $1 (to discourage borrowing and encourage DAI 
holding), and lowered when DAI is trading above $1

$1.00

$1.01

$1.02

$0.99

$0.98

DAI Price 
(USD) DSR0%

1%

2%

-1%

-2%Time



Synthetic Stablecoins — Stabilization

When the DAI price falls below $1…

$1.00

$1.01

$1.02

$0.99

$0.98

DAI Price 
(USD) DSR0%

1%

2%

-1%

-2%Time



Synthetic Stablecoins — Stabilization

...the DSR (and stability fee) are raised to encourage DAI 
holding…

$1.00

$1.01

$1.02

$0.99

$0.98

DAI Price 
(USD) DSR0%

1%
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-1%

-2%Time



Synthetic Stablecoins — Stabilization

…(hopefully) causing the peg to be restored
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Synthetic Stablecoins — Stabilization

If DAI trades above $1...
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Synthetic Stablecoins — Stabilization

…the DSR is lowered…
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Synthetic Stablecoins — Stabilization

…the DSR is lowered…

$1.00

$1.01

$1.02

$0.99

$0.98

DAI Price 
(USD) DSR0%

1%

2%

-1%

-2%Time



Synthetic Stablecoins — Stabilization

...until the peg is restored...
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Synthetic Stablecoins — Liquidation

Alice’s Vault

Token Balance USD Value

ETH 1 $3000

DAI -2000 -$2000

Alice’s vault is 150% collateralized, since it has $3000 of 
collateral and $2000 of debt



Synthetic Stablecoins — Liquidation

Alice’s Vault

Token Balance USD Value

ETH 1 $2500

DAI -2000 -$2000

If the price of ETH falls to $2500, Alice is only 125% 
collateralized, which means her vault can be liquidated



Synthetic Stablecoins — Liquidation

Alice’s Vault

Token Balance USD Value

ETH 0 $0

DAI 500 $500

In liquidation, the protocol auctions off Alice’s ETH in the 
vault to repay her DAI debt. She gets any extra DAI from the 
sale, minus fees (to MKR holders)



Synthetic Stablecoins — Liquidation

Alice’s Vault

Token Balance USD Value

ETH 1 $1000

DAI -2000 -$2000

What if the price of ETH falls sharply to $1000?



Synthetic Stablecoins — Liquidation

Alice’s Vault

Token Balance USD Value

ETH 1 $1000

DAI -2000 -$2000

What if the price of ETH falls sharply to $1000? 

• Collateral auction 

• Surplus buffer usage 

• Minting MKR tokens 
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Under-collateralized Stablecoins

• Examples: FEI (no longer maintained) 

• Backing: diversified portfolio 

• Peg mechanisms: redemption + surplus reserve 

• Risks: market risk, oracle dependency



Under-collateralized Stablecoins

Mint 600 ABC with $600 collateral in

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $3000

DAI 1000 $1000

USDC 2000 $2000

ABC -5000 -$5000

Surplus reserve = $1000

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $3000

DAI 1600 $1600

USDC 2000 $2000

ABC -5600 -$5600

Surplus reserve = $1000



Under-collateralized Stablecoins

Burn 600 ABC with $600 collateral out

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $3000

DAI 1600 $1600

USDC 2000 $2000

ABC -5600 -$5600

Surplus reserve = $1000

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $3000

DAI 1000 $1000

USDC 2000 $2000

ABC -5000 -$5000

Surplus reserve = $1000



Under-collateralized Stablecoins

ETH price drops to $1500

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $3000

DAI 1000 $1000

USDC 2000 $2000

ABC -5000 -$5000

Surplus reserve = $1000

“ABC” protocol balance sheet

Token Balance USD Value

ETH 1 $2500

DAI 1000 $1000

USDC 2000 $2000

ABC -5000 -$5000

Surplus reserve = $500



Types of Stablecoins

Centralized Decentralized

Collateralized Custodian stablecoins Synthetic stablecoins

Un(der)collateralized Central bank digital currency 
(CBDC)
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Seigniorage Shares

• Examples: Maker (backstop), Terra 

• Backing: confidence 

• Peg mechanisms: supply expansion and contraction 

• Risks: death spiral, oracle dependency



Seigniorage Shares – MKR backstop

Recall that when Alice’s Maker vault had less than 150% 
collateral, the ETH was auctioned off

Alice’s Vault

Token Balance USD Value

ETH 1 $1000

DAI -2000 -$2000



Seigniorage Shares – MKR backstop

ETH is only sold for 1000 DAI, which is not enough to repay 
her 2000 DAI debt. The protocol now has a deficit—there is 
1000 unbacked DAI out there

Alice’s Vault

Token Balance USD Value

ETH 0 0

DAI -1000 -$1000



Seigniorage Shares – MKR backstop

The protocol mints new MKR tokens and auctions them off 
for 1000 DAI, remedying the deficit. Recall that MKR tokens 
earn fees during normal operation of the protocol

Alice’s Vault

Token Balance USD Value

ETH 0 0

DAI 0 0



Luna Crash2



The Fall of Terra



The Fall of Terra



Seigniorage Shares — Terra

• Terra USD: UST 

• Backing: Luna tokens 

• Peg mechanisms: 

• When UST’s price > $1, burn $1 Luna to mint 1 UST 

• When UST’s price < $1, mint $1 Luna by burning 1 UST 



Seigniorage Shares — Terra

• Terra USD: UST 

• Backing: Luna tokens 

• Peg mechanisms: 

• When UST’s price > $1, burn $1 Luna to mint 1 UST 

• When UST’s price < $1, mint $1 Luna by burning 1 UST 

• Plus lots of BTCs 



Discussion Session  
How to form a startup team?3




