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August 23, 2022

Abstract

The cryptocurrency market is growing and has attracted a plethora of investors

making cryptocurrencies an almost inevitable asset class in today’s financial mar-

kets. Deribit, the largest exchange for crypto options, offers European style cash-

settle inverse options: the underlying asset is BTC, the strike is the value of a

BTC denominated in USD, and the payoff is converted back to BTC. However, the

studies on the derivatives market for croptocurrency is still limited. Thus, we first

explore unique features of inverse BTC options, based on data of the Blockchain-

Research-Center.com. Second, we investigate if the practically useful stochastic

volatility models with jumps are beneficial in pricing and hedging inverse BTC op-

tions. Due to the lack of closed-form pricing formulae of inverse BTC options under

complex dynamics, we provide a feasible simulation scheme for model calibration

and hedging. We find that stochastic volatility with correlated jumps out-perform

the Black-Scholes model, Heston’s stochastic volatility model, and Bates’ stochastic

volatility with jumps model in in-sample and out-of-sample pricing analysis, but

they are indistinguishable in dynamic Delta hedge.

Keywords: cryptocurrency, crypto options, stochastic volatility models, correlated

jumps, simulation, Delta hedge, CRIX, crypto index.

*Financial support of the European Union’s Horizon 2020 research and innovation program ”FIN-
TECH: A Financial supervision and Technology compliance training programme” under the grant agree-
ment No 825215 (Topic: ICT-35-2018, Type of action: CSA), the European Cooperation in Science
& Technology COST Action grant CA19130 - Fintech and Artificial Intelligence in Finance - Towards
a transparent financial industry, the Deutsche Forschungsgemeinschaft’s IRTG 1792 grant, the Yushan
Scholar Program and the Higher Education Sprout Project of National Yang Ming Chiao Tung Unversity
by the the Ministry of Education of Taiwan (ROC), the Ministry of Science and Technology of Taiwan
(ROC) under Grants 110-2118-M-A49-003 and 111-2118-M-A49-007, and the Czech Science Foundation’s
grant no. 19-28231X / CAS: XDA 23020303 are greatly acknowledged.

�Department of Information Management and Finance, National Yang Ming Chiao Tung University,
Taiwan. E-mail: venteng@gmail.com.

�Blockchain Research Center, Humboldt-Universität zu Berlin, Germany. Wang Yanan Institute for
Studies in Economics, Xiamen University, China. Sim Kee Boon Institute for Financial Economics, Singa-
pore Management University, Singapore. Faculty of Mathematics and Physics, Charles University, Czech
Republic. National Yang Ming Chiao Tung University, Taiwan. E-mail: haerdle@wiwi.hu-berlin.de.

1

venteng@gmail.com
haerdle@wiwi.hu-berlin.de

