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MOTIVATION

" Growing interest in cryptocurrency options contracts.

RESULTS THEORETICAL EXPLANATION

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

Adapting Stoll (1978) model with inventory.

°* In July 2023, crypto options trading exceeded $3
trillion in notional value, comprising 69% of total
crypto volume.

" DEX/AMM: Monopolistic dealer offers immediate
liquidity.

" 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 ® CEX: LOB with M risk-averse dealers.
N " .
options ar.e traded on: o i 0.65 1 i " We show that the price On-Chain excess the price
* Centralized Exchanges (CEX): Limit order-based | | Off-chain if:
0.8 - I I
market. | 0-607 | 1 2M
* Decentralized Exchanges (DEX): Peer-to-peer 07 - i . i PpEx = PcEx © X 2 (WO 1= 1) — o = LowerBound
trading platforms using Automated Market Making N ! - | N o
(AMM) mechanisms. 0.6- i f‘ . | Empirical Investigation:
i - / set x = x yym = Xcgx, Select trades at the same time
— What are the implications of trading 0-57 i A | 0.45 - i with similar size to conduct empirical investigation.
options on DEX vs. CEX? 0 /\/ . i - Larger difference in IV for larger trade size
- —L - l I - 0407, -' (Lower Bound).
S & & & & & K N ™ A % o | _ | _
> > > > snn«? ke v v Days to Expiry * Regression confirms visual evidence:
KEY FI N DI NGS —— On-Chain —— Off-Chain —-—= Average ATM — On-Chain = Off-Chain ~~- Average TTE

0.2
1. Larger Implied Volatilities (IVs) On-Chain: . . . _—y . .
J P (1Vs) On-Chain and Off-Chain vs. option characteristics  Net buying pressure (NBP) and the option’s IV
® which increase with maturity and being ATM. 0.1 :
2. Explanation for Larger On-Chain 1Vs: Diff IVj¢ = 5o + B, Call; + B, Maturity;; + fzMness;, + € Diff IV, = By + B;Underlying Return, + = :
_ _ £ 00 e
" Trading volume and net demand pressure: Diff [Vi = Bo + P1Abs. Delta;; + ,Vega;, + € +p,Underlying Volume, + B3NBP; + B,DeltaIV;_; + € . |© ¢
* Retalil investors prefer calls (aligned with Eaton T AT ST ~0.1 I !
ariable i i
Sl Z023)) Intercept -0.35380  -0.04622 - OE-C”hain — — Ofé-(lilhain —
= . _ . all a a a a a -0.2
MUItIIayered On-Chain tee structure. (OOOOOO) (OOOOOO) Variable DeltanIV Deltaq|2V Deltaqu DeltaqllV Deltaqu Deltaqu 0 10 20 30 40 50
3. Strategy to Exploit IV Differences: Lal (88(1)(1)8(7)) Intercept -0.00000  0.00000  0.00000 | 0.00000  0.00000  -0.00000 Trade Size (X)
- (1.00000) (1.00000) (1.00000) | (1.00000) (1.00000) (1.00000)
" Profitable net of fees in some cases. Maturity 0.00194 Underlying Return (0.20923) (0.10629) (—0.01384) (0.18794) (0.14044) (0.10529)
0.00062) (0.12235) (0.85556) | (0.01728) (0.05408) (0.16253
® | inked to investor sentiment and the price of (0.00000) Underlying Volume ~ 0.14831  0.20361  0.20261 | 0.18251  0.23946  0.27212 CONCL USIONS
K Mness 0.36738 (0.03731) (0.00106) (0.00155) | 0.01279) (0.00028) (0.00003)
the LYRA token. (0.00000) Net Buying Pressure  0.20254  0.17446  0.11149 | 0.11686  0.07664  0.02076
- P (0.00103)  (0.00896) (0.10900) | (0.01430) (0.21876) (0.65818) 1. On-Chain options provide a decentralized wa
4. Theoretical Justification: Abs. Delta 8(1)8338 Delta IV L1 021543 -0.14118 -0.19513 | -0.03295 -0.01458  -0.03800 0 trade opticF))ns P y
= Stoll (1978) model rationalized results: y (0.00031) (0.00246) (0.15091) (0.03951) | (0.56779) (0.77410) (0.48544) | | : |
| | | ced ' 2. On-Chain options have higher Vs,
* Monopolist AMM vs. multiple risk-averse (0.00000) Rsquared - 0.15 0.10 0.09 0.10 0.10 0.09 o _ _ o
dealers (CEX) R T 00843 0 1010 Lduared Ad o 0% o 0o o0 008 " which increase with maturity and proximity to
: j. R-square . . .
Observations 146438 146438 being ATM.

" A profitable trading strategy that captures this
difference (profitable net of fees only in some
cases).
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o : , _ — Profitability rises with LYRA price, reflecting future
European out-of-the-money (OTM) options, . Without fees = 0.01 ETH/month profit, otoen) prgfits P 9
°* BTC and ETH, '

— With fees profit at least halves. — Profitability increases with negative
°* maturities (7-30 days),

cryptocurrency sentiment (fear), higher On-Chain
* On-Chain (Lyra V2), Off-Chain (Deribit). trading compensation.
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