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Centralized vs decentralized exchanges

• Centralized bitcoin exchanges include intermediaries such as companies 
that act as a proxy in order to facilitate trading. 

• Unlike centralized exchanges, the decentralized market is a person-to-
person (P2P) bitcoin trading site that allows users to post advertisements 
indicating exchange rates and payment methods for buying or selling 
bitcoins without disclosing their identities [e.g. LocalBitcoins] 

• Trading in the decentralized bitcoin markets has disadvantages, because the 
centralized exchanges offer significantly better trading functionalities. 

• But the major centralized exchanges are not immune to difficulties and 
have experienced delays and technical difficulties in transactions.
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Centralized vs decentralized exchanges, cont.
• Tools: the generalized autoregressive conditional heteroskedasticity (GARCH) model (on the residuals from the autoregressive–

moving-average [ARMA] models), a multivariate exponentially weighted moving average (EWMA) for the covariance matrix, and 
a multivariate model based on copulas that uses the residuals of the ARMA-GARCH process. 

• The results showed that the decentralized bitcoin exchange has higher volatility than the centralized markets.  
• In the centralized markets, volatility increased as prices jumped, but that was not the case in the decentralized exchanges.  

– The volatility analysis results are contrary to the conventional leverage reason that market drops cause volatility.  
– Thus, bitcoin price increases cause an increase in risk because a greater dispersion of returns around the mean causes a larger drop in the 

compound return. 
• The centralized bitcoin markets demonstrated a higher left tail dependence that is in line with the general pattern in the 

“traditional” financial markets that are more extreme dependent in downturns.  
• Having long tails, the decentralized bitcoin market does not show a strong pattern of extreme (tail) dependency.  
• The decentralized bitcoin market is more interdependent.  
• Thus, a price setting in the P2P bitcoin markets is not correlated over time or across markets. Correlation between markets is 

not stable over time and is higher for the centralized exchanges.
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INTRODUCTION OF BITCOIN FUTURES

Jalan, A., Matkovskyy, R. and Urquhart, A. (2021). What effect did the introduction of Bitcoin futures have on the Bitcoin 
spot market? The European Journal of Finance, 27(13), 1251-1281, https://doi.org/10.1080/1351847X.2020.1869992 
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Introduction of futures 

• With the introduction of Bitcoin futures on the Chicago Board 
Options Exchange (CBOE) and the Chicago Mercantile Exchange 
(CME), investors could now speculate on falling prices (“go 
short”) and interestingly, according to Robert Shiller, it was 
exactly this lack of being able to go short which was responsible 
for the Bitcoin pricing bubble in 2017 (Shiller 2017).  

• So, what was the effect of this introduction?
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Introduction of futures, variables of interest 

Where  is the daily return on day t and  and  are the prices at day t and day t-1 
• Realized variance (RV), is defined any given day t as the sum of the squared intraday returns  at a given sampling frequency 1/M 

 

where M is the number of intervals in the trading day.  We choose hourly data because for any higher frequency, we observe lack of liquidity.  
• Realized volatility is calculated by applying the median realized volatility, medRV, of Andersen et al. (2012).  
• This approach has better efficiency properties than other formalizations for volatility and displays better finite-sample 

robustness to jumps and small returns.  

 

The MedRV allows the impact of jumps to completely vanish except in the case of two consecutive jumps and it is robust to the occurrence of 
zero returns
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Introduction of futures, variables of interest 
• For the purpose of checking robustness we also calculated the time-varying GARCH models (tGARCH, 

GARCH-in-mean etc.) volatility that are a standard instrument in volatility estimation and the time 
dependent variance as the stochastic volatility with student-t errors and leverage, that provide more 
sophisticated framework for volatility estimates. 

• We also measure realised skewness and kurtosis as in Amaya et al. (2011): 

• These two measures enable us to study the normality of returns and determine the negative or 
positive skewness as well as the excess kurtosis of Bitcoin returns
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Introduction of futures, variables of interest 
• Liquidity measurement is important given the role of liquidity in affecting market functioning.  

– For instance, Korn et al. (2019), formalizing the derivative hedge theory of Cho and Engle (1999), show that spot market illiquidity is not shifted in a 
one-to-one fashion to the futures market.  

– Instead, it interacts with price risk, liquidity risk, and the risk aversion of the market maker. 

• Two measures of Bitcoin market liquidity are used - the high-low range (HLR) following Chung and Zhang (2014) and the 
volatility over volume (VoV) index developed by Fong et al. (2017).  The high-low range (HLR) is computed by adjusting 
the Chung and Zhang (2014) measure by replacing bid and ask prices with the high and low prices, such that:  

• The volatility over volume (VoV) index (Fong et al. 2017) is defined as: 
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Introduction of futures, variables of interest 
• To ensure the validity of our liquidity measures that use reported Bitcoin trading volumes, we check 

for potential anomalies in trading volumes using Benford’s law, a well-documented technique in fraud 
detection.  

• The Law argues that numbers in a series consistently follow a pattern with low digits occurring more 
frequently in initial positions than larger digits.  

• Given its efficacy in detecting anomalies in almost any series of numbers, the Law has been applied to 
a variety of settings, ranging from natural sciences (see for instance, Sambridge et al., 2010) to 
auditing (Drake and Nigrini, 2000) and accounting (Papanikolaou and Grammatikos, 2020).
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Introduction of futures, Methodology 
• In this study we quantify the impact of a discrete event (a treatment), i.e., the introduction of bitcoin futures on the Bitcoin spot market.  
• The causal impact of an event is the difference between the observed value of the response variable and the unobserved value that would 

have been obtained had the intervention not taken place (Brodersen et al. 2015; Claveau 2012; Hoover 2012; Antonakis et al. 2010).  
• We use several sources of information to quantify the causal effect of the launch of bitcoin futures. 

– First, the behaviour of Bitcoin spot market itself, prior to the introduction of futures.  
– Second, the behaviour of potential control variables,  that are not directly affected by the intervention but are correlated with the variable 

of interest and were predictive of the target series prior to the intervention (for instance, return series for other cryptocurrencies). 
– We also assume, that the correlation between the Bitcoin spot market and the control series continued after the launch of Bitcoin futures.  

• In our model, we use Bitcoin return, variance, volatility, skewness, kurtosis and liquidity as the treatment variables, y’s, and the ones of 
Ethereum and Litecoin as controls.   

• Ethereum and Litecoin are chosen due to their correlation with bitcoin and absence of bitcoin futures effect on their efficiency  
• Following Brodersen et al. (2015) we built a diffusion-regression (state-space) structural  time-series model, where one component of state is a 

regression that prevents an inflexible commitment to a particular control variables implemented by integrating a posterior uncertainty regarding 
influence of selected predictors as well as an uncertainty about which predictors to include.  

• The pre-intervention period starts on 1st July 2017 due to data availability and continues till 18th December 2017, which is treated as the day of 
the event or intervention
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Introduction of futures, Results 
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POST-INTRODUCTION-OF-BITCOIN-FUTURES PERIOD
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