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Stablecoins and Decentralized Finance (DeFi)

@ Demand for blockchain-based safe assets with stable value
- DeFi: blockchain-based alternatives to banking, brokerage, and exchanges
- A financial system needs safe assets as means of payment and store of value
- Portfolio rebalancing between volatile crypto and stablecoin

- Pledge crypto holdings to borrow stablecoins for payments

@ Stablecoins: stable prices against reference currencies, backed by reserves

- Specialized stablecoin service providers: MakerDAO, Tether, TrueUSD ...

- Established multi-national networks: JPM Coin, Fnality (a consortium of

banks and exchanges), Diem (a consortium led by Facebook)
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Stablecoins and Decentralized Finance (DeFi)
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- Safety preference: the money demand features aversion to information

sensitivity (Gorton, Pennacchi, 1990; Moreira, Savov, 2017)

- A continuous-time approach to fully characterize the bimodal distribution of

states (Brunnermeier, Sannikov 2014; Klimenko, Pfeil, Rochet, Nicolo)

- Predicting debasement and recovery of a stablecoin
@ More applications: (1) optimal regulations; (2) large platforms’ stablecoins

@ Focus on over-collateralized stablecoins backed by risky reserves
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Crypto Shadow Banking
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A Dynamic Model of Stablecoin Economics
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A Model of Stablecoins: The Model Setup

@ Reserves Mt: th = thdt + (Pt + dPt)dSt + fotdt + Nt(TdZt - dDin
- Dollar value of users’ demand: fie[o,l] ujdt = Ny = PS¢ (price X quantity)
- Proportional transaction fees, f;, under constant velocity

- The “dividend” payout, dDiv;, goes to the governance token holders

@ The issuer’s objective: E [fooo e*Pthivt]
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A Model of Stablecoins: The Model Setup

Reserves Mti th = I’Mtdt + (Pt + dPt)dSt + fotdt + Nt(TdZt — dDin
- Dollar value of users’ demand: fie[o 1] ujdt = Ny = PS¢ (price X quantity)
- Proportional transaction fees, f;, under constant velocity

- The “dividend” payout, dDiv;, goes to the governance token holders
The issuer’s objective: E U e Pth/vt]

P:, endogenous token (dollar) price, evolves as dTF:‘ =uPdt +ofdz,

~ The platform will optimally set £ and ¢f via OMO dS;

A risk-neutral representative user i's (i € [0, 1]) net payoff over dt:

Nzx /5 Al=a=B) g _ uj fedt — uj ylof |dt +u,~yt<dTPt‘ - rdt)

maxy, ,

B

Transaction utility

- Safety preference 7 (Gorton, Pennacchi, 1990; DeMarzo, Duffie, 1999;
Dang, Gorton, Holmstrém, Ordofiez, 2014; Moreira and Savov, 2017)
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A Model of Stablecoins: Equilibrium

@ A Markov equilibrium: the state variable C; = My — P:S;

- Focus on over-collateralization: liquidation when C; falls to zero

@ Token price, P(C:), has a law of motion: dPP((C?)) = uP(Ce)dt + 0P (Cr)dZ;
- We solve the functions uP(C;) and ¢”(C;)
@ The issuer’s value function: V (G;) = max E [foit e*P(S*”dDivS]
{f., St, Div} =
- V(GC;) is the market valuation of governance tokens (secondary units)
B oo . _ V')
Effective risk aversion: 7 (C) = ~ Vo)
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The Issuer’s Value Function (Governance Token Valuation)

A: Value Function B: Marginal Value of Excess Reserves
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Endogenous Exchange-Rate Regimes

A: Token Dollar Value Volatility B: Platform Risk Aversion
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Transaction Volume and Fees

A: Transaction Volume
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Simulation
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Distribution

A: Density of Excess Reserves A: Density of Token Redemption Value
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@ Low-reserve states: debasement — depressed token demand — low transaction

value and fee revenues — slow rebuild of reserves — persistent debasement

@ Low-reserve states: token price stability — strong token demand — high

transaction value and fee revenues — reserves accumulate — token price stability
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The Issuance of Equity (Governance Tokens)

@ Under asymmetric information, the new issues are priced with a discount

@ To avoid the issuance cost, the platform only issues secondary units when

the excess reserves, C, falls to zero
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The Issuance of Equity (Governance Tokens)

@ Under asymmetric information, the new issues are priced with a discount

@ To avoid the issuance cost, the platform only issues secondary units when

the excess reserves, C, falls to zero

o At issuance, the jump 1 in C implies a jump 7 in token demand

— To rule out predictable price movement (arbitrage), the platform must

simultaneously expand stablecoin supply (i.e., selling stablecoins for dollar)
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Capital Regulation C > C; Stabilizes P; and Can Be Optimized

A: Payout Boundary B: Platform Value
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Perfect Stability ¢ = 0 Destroys Welfare

A: Payout Boundary B: Platform Value C: User Welfare
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Crypto Shadow Banking: Structure

Panel A: Stablecoin Backed by Reserves
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Crypto Shadow Banking: Optimal Margin Requirement

A: Value Function B: Transaction Volume
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Should Platforms Issue Stablecoins? Network Effect a

A: Payout Boundary

0.2 0.4 0.6
«
C: Total Welfare

0.2 0.4 0.6

0.85
=
| 0.8
»‘Lg.
= 0.75
2
&~ 07
0.8
4
0.9
0.8

B: Probability of Redemption at Par

0.2 0.4 0.6 0.8
a

D: User Share of Welfare

0.2 0.4 0.6 0.8

23/28



Should Platforms Issue Stablecoins? Capital Regulation & Network Effects

A: Optimal Capital Requirement B: Total Welfare C: Value of Regulation
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Should Platforms Issue Stablecoins? Data as Productive Capital
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Should Platforms Issue Stablecoins? Data as Productive Capital

@ Transaction — data accumulation — platform improvement and more

revenues (targeted ads, credit analysis, network centrality analysis)

- Trade-off: lower fees for more transaction and data vs. raising fees to

accumulate reserves for price stability

@ The new state variable: the ratio of excess reserves to data stock

- This ratio is endogenously bounded above by payout to secondary unit

owners and below at zero

- Statistically speaking, data and excess reserves should be cointegrated —

both data and excess reserves grow exponentially over time
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Should Platforms Issue Stablecoins? The Data/Stablecoin Paradox

A: Scaled Payout Boundary B: Probability of Redemption at Par
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Should Platforms Issue Stablecoins? The Welfare Split.

«10*  A: Total Welfare (Scaled) B: User Share of Welfare
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instability, but once debasement happens, recovery is slow

@ Regulations: (1) capital requirement; (2) stablecoins as regulated deposits

@ Should Digital Platforms Issue Stablecoins?

- Yes, because the network effects bring stability in the exchange rate

No, data acquisition incentive destabilizes the exchange rate
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