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▪ Growing interest in cryptocurrency options contracts.

• In July 2023, crypto options trading exceeded $3 

trillion in notional value, comprising 69% of total 

crypto volume. 

▪ Options are traded on: 

• Centralized Exchanges (CEX): Limit order-based 

market.

• Decentralized Exchanges (DEX): Peer-to-peer 

trading platforms using Automated Market Making 

(AMM) mechanisms.

→ What are the implications of trading 

options on DEX vs. CEX?

KEY FINDINGS

1. Larger Implied Volatilities (IVs) On-Chain:

▪ which increase with maturity and being ATM.

2. Explanation for Larger On-Chain IVs:

▪ Trading volume and net demand pressure:

• Retail investors prefer calls (aligned with Eaton 

et al., 2023).

▪ Multilayered On-Chain fee structure.

3. Strategy to Exploit IV Differences:

▪ Profitable net of fees in some cases.

▪ Linked to investor sentiment and the price of 

the LYRA token.

4. Theoretical Justification:

▪ Stoll (1978) model rationalized results:

• Monopolist AMM vs. multiple risk-averse 

dealers (CEX).

DATA

▪ Analyze a cross-section of trades (tick level) and 

quotes (hourly):

• European out-of-the-money (OTM) options,

• BTC and ETH,

• maturities (7-30 days),

• On-Chain (Lyra V2), Off-Chain (Deribit).

Diff IVi,t = β0 + β1Call𝑖 + β2Maturity𝑖,𝑡 + β3Mness𝑖,𝑡 + ϵ
Diff IVi,t = β0 + β1Abs. Delta𝑖,𝑡 + β2Vega𝑖,𝑡 + ϵ

MOTIVATION

▪ IV begins to diverge for low and high strike prices and is widening for longer maturity options.

(a) ETH Trades: IV-Strike (b) ETH Trades: IV-Maturity

THEORETICAL EXPLANATION

→ Changes in IV are directly linked to NBP from public 

order flow.

→ Difference in IV tends to increase for calls, 

longer-dated options, and options closer to ATM.

Diff IVt = β0 + β1Underlying Return𝑡+
+β2Underlying Volume𝑡 + β3NBP𝑡 + β4Delta IV𝑡−1 + ϵ

→ Profitability rises with LYRA price, reflecting future 

protocol profits.

→ Profitability increases with negative 

cryptocurrency sentiment (fear), higher On-Chain 

trading compensation.

Many more results in the paper!

CONCLUSIONS

1. On-Chain options provide a decentralized way 

to trade options.

2. On-Chain options have higher IVs,

▪ which increase with maturity and proximity to 

being ATM.

▪ A profitable trading strategy that captures this 

difference (profitable net of fees only in some 

cases).

3. We explain the difference between On-Chain 

and Off-Chain IVs:

▪ fee structure, trading volume, and net 

buying pressure.

▪ NBP is more relevant for On-Chain calls (as 

compared to Off-Chain).

4. Theoretical explanation rationalizes the results

▪ larger difference in IV for larger trade size.
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▪ Adapting Stoll (1978) model with inventory.

▪ DEX/AMM: Monopolistic dealer offers immediate 

liquidity.

▪ CEX: LOB with M risk-averse dealers.

▪ We show that the price On-Chain excess the price 

Off-chain if:

Empirical Investigation:

set 𝑥 = 𝑥𝐴𝑀𝑀 = 𝑥𝐶𝐸𝑋, select trades at the same time 

with similar size to conduct empirical investigation. 

• Larger difference in IV for larger trade size 

(Lower Bound).

• Regression confirms visual evidence:

Differences between On-Chain and Off-Chain IVs using key characteristics

On-Chain and Off-Chain vs. option characteristics

Trading strategy - Buy 1 Off-Chain option and sell 1 On-Chain Option

Net buying pressure (NBP) and the option’s IV

→ Without fees ≈ 0.01 ETH/month profit,

→ With fees profit at least halves.

RESULTS
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AMM

▪ Trading through an (options) AMM, using a 

liquidity pool,

𝐼𝑉𝑛𝑒𝑤,𝑗 ൝
𝐼𝑉𝑜𝑙𝑑,𝑗 + 1% pool sells 1 SS

𝐼𝑉𝑜𝑙𝑑,𝑗 − 1% pool buys 1 SS

▪ Risk Management of the AMM,

• hedges delta and vega exposure by charging 

fees based on trade’s impact on overall risk.

• The final price of the option is then given by:

𝑓𝑡 = 𝐴 × 𝑊
𝐵𝑆 𝐼𝑉𝑖,𝑗 option price

+ 𝐵 × 𝐻 × 𝑉𝑈𝑡 + 𝐶 × 𝑆𝑡

fees from risk management
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