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Hedging against economic uncertainty 

• We analyse the effects of economic policy uncertainty (hereafter, EPU) 
on the relationship between Bitcoin and traditional financial markets, 
represented by five stock market indices − NASDAQ100, S&P500, 
Euronext100, FTSE100 and NIKKEI225.  

• EPU is measured in terms of economic policy, monetary policy, 
financial regulation, taxation policy, and the news-based policy 
uncertainty index for the U.S., U.K., Europe and Japan .  

• We estimate interdependence between traditional financial and 
Bitcoin markets and their reaction to selected policy shocks. 



▪ To capture policy-related economic uncertainty, we use the well 
established economic policy uncertainty index (hereafter, EPU), 
developed by Baker, Bloom and Davis (2016). 

▪ This index shows a strong relationship with other measures of economic 
uncertainty, e.g., implied stock market volatility.  

▪ We focus on EPU in terms of economic policy, monetary policy, financial 
regulation, taxation policy, and the news-based policy uncertainty index 
for the U.S., U.K., Europe and Japan.

Economic policy uncertainty
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▪ The substantial negative impact of EPU on macro-economic conditions is well 
documented.  
– For instance, an increase in economic uncertainty negatively impacts aggregate investment, industrial 

production and employment rate (Baker et al. 2016, Caldara et al. 2016, and Henzel & Rengel 2017).  
▪ A stream of literature focused explicitly on policy uncertainty: Friedman (1968), 

Rodrik (1991), Higgs (1997) and Hassett and Metcalf (1999), among others, consider 
the detrimental economic effects of monetary, fiscal, and regulatory policy 
uncertainty.  

▪ EPU has an impact on financial markets (e.g. Joets et al. 2016, Van Robays 2016, 
Bakas & Triantafyllou 2018), particularly : 
– EPU causes an increase in stock-market turbulence (Baker et al. 2016); 
– Stock returns are negatively correlated with EPU innovation (Chiang 2019); 
– EPU causes a decrease in stock prices (Antonakakis et al. 2013, Arouri et al. 2016, Kang & Ratti 2014) ; 
– EPU must be accounted for in any forecasting of real economic activity (Junttila & Vataja 2018);

Motivation and recent studies
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▪ Studies in this area find that the launch of futures not only caused an increase in 
Bitcoin market efficiency, but also increased contagion effects from financial to 
Bitcoin markets, both in terms of correlation and co-skewness of market returns 
(Matkovskyy & Jalan 2019).   
– This might indicate higher integration of Bitcoin markets into traditional financial systems. (Köchling et al. 

2018).  
▪ Corbet et al. (2018a) analyse the inter-dependence between crypto prices with other 

financial assets such as gold, bonds and stocks and find that crypto-currencies are 
rather independent of movements in prices of traditional financial assets, giving 
them a ‘diversification’ quality; 

▪ Corbet et al. (2018b) document the relative isolation of cryptocurrencies from other 
financial and economic assets;

Motivation and recent studies, cont.
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▪ The interest in investigating the impact of EPU on Bitcoin markets is fairly recent.  
– Bouri et al. (2016) using the US VIX, and a GARCH-based framework find that Bitcoin volatility is 

negatively related to U.S. EPU.  
– Bouri et al. (2017) examining the relationship between uncertainty, as measured by the first 

principal component of the VIXs of 14 developed and developing equity markets and Bitcoin, find 
that Bitcoin does act as a hedge against uncertainty.   

– Demir et al. (2018) demonstrate that the EPU has predictive power on Bitcoin returns and that 
Bitcoin acts as a potential hedging tool against economic uncertainty.  

– Panagiotidis et al. (2018) show that the EPU indexes in China, the European Union, and the USA 
negatively affects Bitcoin returns.  

– Wu et al. (2019) document that Bitcoin is more responsive to EPU shocks than gold.

Motivation and recent studies, cont.
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▪ As the first step, we use multivariate EWMA models for the covariance matrix to study the volatility of returns 
across selected markets.  

▪ The dynamics of volatility correlation between Bitcoin and traditional financial markets is derived by means of 
Spearman’s rho.  

▪ Volatility spill-overs between the two types of the markets are measured using the Diebold & Yilmaz (2012) spill-
over index. 

▪ The evolution of return interdependence between Bitcoin and traditional markets is derived by means of time-
varying parameter copula models, i.e., GAS models with conditional multivariate Student–t distribution and 
time–varying scales and correlations (Creal et al. 2011, 2013). 

▪ The interdependence measures obtained are further used in BVAR models with the Litterman/ Minnesota priors  

▪ We compute nonlinear impulse responses with local projections as in Ahmed and Cassou (2016).:  
– Reactions of Bitcoin markets to shocks are analysed in two different conditions, i.e., a high and low uncertainty in policy.  
– For this purpose, the data is separated into two states by a smooth transition function as applied in Auerbach and 

Gorodnichenko (2012) and two regimes are distinguished: high uncertainty (regime 1) and low uncertainty (regime 0).  
– Reaction is calculated to standard deviation shock. The time series are decomposed via the Hodrick-Prescott filter 

(Auerbach & Gorodnichenko, 2013).

Methodology
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▪ The data set covers the daily close prices of the Bitcoin in Euro, US Dollar, Great 
Britain Pound, and the Japanese Yen in centralized Bitcoin markets of GDAX, Bitmap 
and BTCBOX and closing prices of the traditional financial market indices, namely the 
NASDAQ100, S&P500, Euronext100, FTSE100 and Nikkei225 over the period 
27/04/2015 to 25/10/2018.  

▪ The monthly economic policy uncertainty data comes from Baker et al. (2016) and 
www.policyuncertainty.com. These sources present uncertainty data in terms of the 
economic policies of EU, the UK and the U.S. They further decompose EPU into 
monetary policy, taxes and financial regulation.  

▪ Data for EPU in Japan comes from Arbatli et al. (2017).

Data

10

http://www.policyuncertainty.com/


▪ Ciaian et al. (2018) show that gold prices, exchange rates (USD/EUR and CNY/USD), and the 10-year 
Treasury constant maturity rate affect Bitcoin prices in both the short and long run.  

▪ Corbet, Lucey, Urquhart, et al. (2018) analyze the interdependence between crypto prices with 
other financial assets, such as gold, bonds, and stocks, and find that cryptocurrencies are rather 
independent of movements in prices of traditional financial assets; this gives them a 
diversification quality.  

▪ Corbet, Meegan, et al. (2018) document the relative isolation of cryptocurrencies from other 
financial and economic assets. 

▪ Giudici and Abu-Hashish (2019) examine the spillover effects between different cryptocurrency and 
between crypto and traditional markets and find that although bitcoin prices from different 
exchanges are highly interrelated, they are unrelated to traditional market prices (similar to 
Koutmos 2018). 

▪ Matkovskyy and Jalan (2019) find significant contagion effects from financial to Bitcoin markets in 
terms of both correlation and co-skewness of market returns (especially after launch of Bitcoin 
futures).

Connectedness of financial and Bitcoin markets
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▪ We build multivariate EWMA models for the covariance matrix to demonstrate the 
volatility of returns across different markets. 

▪  Among the many desirable properties EWMA has over traditional GARCH modelling 
is the greater weight it assigns to more recent observations.  

▪ The EWMA model was first proposed in Riskmetrics (1996), where variances and 
covariances are as in the IGARCH-type models.  

▪ In general, this model is of the form  , where  are 
residuals from the fitted ARMA-GARCH (selected based on the AIC/BIC values), and λ 
(0<λ<1) is the persistence parameter, which equals 0.96 for daily observations 
(Riskmetrics, 1996). 

Σ̂𝑡 = 𝜆Σ̂𝑡−1 + (1 − 𝜆)�̂�𝑡−1�̂�′ 𝑡−1 �̂�𝑡

Bitcoin market volatility estimates
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Bitcoin market volatility, EWMA model
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• Higher volatility about 2018; We attribute this heightened volatility to the launch of Bitcoin 
futures which allowed investors to short-sell Bitcoin (Matkovskyy & Jalan, 2019).  
• When shorting bitcoin, the goal is to sell it at a high price and buy it back at a lower 

price.  
• Traders open a short position.  
• Though, they must borrow the cryptocurrency from a broker or another willing lender.  
• Once they borrow the bitcoin, they sell it immediately. 
• If the price drops, traders can buy back the amount of bitcoin they borrowed at a lower price.  
• The trader returns the amount owed to the borrower whilst profiting from the price difference. 

• It is also in line with Corbet et al. (2018) who document increased spot volatility following 
the appearance of futures contracts.  

• For the traditional financial markets, we observe some clusters of volatility in the beginning 
of 2018 for the U.S. (NASDAQ 100 and S&P500), and between 2016 and 2017 for the 
Euronext100, FTSE100 and NIKKEI225.



▪ Because correlation is not linear and variance is not constant, 
Spearman’s rho was applied to test stability of correlation over time 
between the pairs of the selected markets. 

▪ Overall, volatility correlation does not remain stable over time for the 
selected markets.  

▪ Analysing with respect to the timing of launch of Bitcoin futures, one 
finds that volatility correlation (connectedness) increased post-launch 
of futures. 

Market connectedness - Measures
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Spearman’s rho
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Market connectedness measures - Diebold-Yilmaz (2012)

 NASDAQ100 SP500 Euronext100 FTSE100 Nikkei225

Euro Bitcoin market 7.349752 23.47119 8.275186 9.604854 6.180715

USD Bitcoin market 7.170259 22.29784 7.827653 8.899147 5.889108

GBP Bitcoin market 7.648259 21.93905 6.154367 9.591231 4.637915

JPY Bitcoin market 6.203949 25.5413 10.786378 10.069221 9.024821

Diebold-Yilmaz (2012) spillover index BEFORE launching the bitcoin future, 28/04/2015-18/12/2017

 NASDAQ100 SP500 Euronext100 FTSE100 Nikkei225
Euro Bitcoin market 20.33132 16.25472 14.52911 10.81164 11.14566
USD Bitcoin market 22.05493 16.6771 16.6973 11.681073 12.09834
GBP Bitcoin market 20.00429 15.59556 13.66286 9.775718 10.03893
JPY Bitcoin market 19.58768 17.22312 17.0784 12.167246 12.87671

Diebold-Yilmaz (2012) spillover index AFTER launching the bitcoin future, 19/12/2017-25/10/2018
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• The Diebold-Yilmaz (2012) spillover index measures the contribution of spillovers of 
volatility shocks across the selected markets to the total forecast error variance.  

• The estimates reflect an increase in interconnectedness of Bitcoin and financial markets 
after the launch of Bitcoin futures, especially for the Bitcoin markets and NASDAQ100 & 
Nikkei225.   

• It is in line with the findings of Matkovskyy & Jalan (2019) who document that the 
contagion effect increased after the launch of Bitcoin futures and during bearish times.  

• Interestingly, the spillover effect between FTSE100 and GBP Bitcoin market does not 
increase, implying that these markets are rather isolated from the rest. 



Markets connectedness, GAS models

Bitcoin markets NASDAQ S&P500 Euronext100 FTSE100 Nikkei225

Bitcoin Euro No corr.  +  +  +  -

Bitcoin USD  -  + No corr.  +  - 

Bitcoin GBP  -  +  -  +  - 

Bitcoin JPY  +  +  +  +  +

• Interdependence between Bitcoin and traditional financial markets in terms of returns is less significant 

and is summarised in Table below. 

• Note: “+” and “-”  mean positive and negative correlations in returns, respectively; “No corr.” indicates no 

correlation between the markets. 

• The estimates show that, for example, Bitcoin USD and GBP markets have negative correlation with 

the NASDAQ and Nikkei markets that gives them a rather ‘diversification’ quality, while the Bitcoin JPY 

market is positively correlated with traditional financial markets.

17



▪ The calculated interdependence measurements (volatility and interdependence in 
returns) are used in the Bayesian Vector Autoregressions (BVAR) models with the 
Litterman/Minnesota priors to quantify the responses of the Bitcoin and traditional 
financial markets as well their interdependence to different economic policy shocks. 

▪ We calculated generalized IRFs, accumulative generalized IRFs and nonlinear impulse 
responses with local projections for high and low uncertainty in policy regimes.  

▪ Table summarizes the effects of shocks in economic policy on the selected markets. 

Reaction to shocks in economic policy
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Shocks to

Volatility in 

USD 
Bitcoin 
market

Euro 
Bitcoi

n 
marke

t

GBP 
Bitcoi

n 
mark

et

JPY 
Bitcoin 
market

NASDA
Q

S&P50
0

Euron
ext10

0

FTSE10
0

NIKKEI
225

USA economic policy
- - - - + + + + -

USA monetary policy
+ + + + + + - + -

USA financial 
regulation + + + + + + + + +

USA taxes
+ + + + + + + + +

US news-based policy 
uncertainty index

- - - - + + + + -

European news- 
based policy 

uncertainty index - /+ - /+ - /+ - /+ + + + + +

UK economic policy 
uncertainty index + + + + + + + + +

Japan economic 
policy uncertainty 

index + + + - + + - + -

Reaction of volatility connectedness to shocks
• We a priori expect that shocks in policies mainly cause an increase in volatility of 

the respective market to which they relate.  

• Even when we find this to be true for the traditional financial markets, Bitcoin 
markets reveal a rather different trend.  

• We find that shocks in the USA economic policy that lead to an increase in 
uncertainty cause a decrease in volatility in Bitcoin markets.  

• US news-based policy uncertainty index proves this correlation.  

• These results point out to the ‘hedging’ quality of Bitcoin markets, making them 
rather insulated from the negative effects of policy uncertainty. 

• Also, an increase in Japanese economic uncertainty causes a reduction in volatility 
of the JPY Bitcoin market.  

• Overall, our results contradict those of Vidal-Tomás and Ibañez (2018) who 
document that Bitcoin remains unaffected by monetary policy news.  

• Calculations of nonlinear impulse responses with local projections for high and low 
uncertainty in policy regimes reveal minor differences in volatility reaction across 
the two regimes.  
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Shocks to

Return-Interdependence between

NASDAQ and 
Bitcoin 

markets

S&P500 and 
Bitcoin 

markets

Euronext100 
and Bitcoin 

markets

FTSE100 and 
Bitcoin markets

Nikkei225 
and Bitcoin 

markets

USA economic 
policy

Increase Decrease Decrease Decrease
Decrease 

(especially for 
GBP)

USA monetary 
policy

Increase /
(Decrease for 

GBP)
Decrease Decrease Decrease

Decrease 
(especially for 

GBP)

USA financial 
regulation Decrease Decrease Decrease

Decrease for 
GBP/Increase for 

euro

Decrease 
(especially for 

GBP)

USA taxes
Increase 

(Decrease for 
JPY)

Increase
Increase (for 

GBP) / Decrease 
(for euro)

Increase for GBP/ 
Decrease for 

euro

Increase 
(especially for 

GBP)

European news-
based policy 

uncertainty index
Increase (for 

JPY) / Decrease 
(for GBP)

Increase (for 
JPY) / Decrease 

(for GBP and 
USD)

Decrease for 
euro and GBP

Decrease for 
euro and GBP

Decrease for 
GBP

UK economic 
policy 

uncertainty index
Increase (for 

JPY) / Decrease 
(for GBP)

Increase (for 
JPY) / Decrease 

(for GBP)

Decrease for 
euro and GBP

Decrease for 
euro and GBP

Decrease for 
GBP

Japan economic 
policy 

uncertainty index
Increase (for 

JPY) / Decrease 
(for GBP)

Increase (for 
JPY) / Decrease 

(for GBP and 
USD)

Decrease for 
euro and GBP

Decrease for 
euro and GBP

Decrease for 
GBP

Reaction of return connectedness

• Interdependence in terms of return mainly decreases due to shocks 
in the US economic policies.  

• Connectedness of Euronext100, FTSE100, Nikkei225 and Bitcoin 
markets (especially of GBP Bitcoin market) also decreases due to 
shocks in European, UK and Japanese economic policy uncertainty.   

• Shocks to USA taxes cause an increase in interdependence in 
returns.  
• We a priori expect changes in tax policy to affect the 

interdependence in volatility between financial and Bitcoin 
markets.  

• Taxes on capital gains made on sale of investments affect the 
perceived net return on investment by prospective and 
current investors.  

• Therefore, a change in tax regime or uncertainty therein is 
expected to create opportunities for tax arbitrage between 
traditional and cryptocurrency markets.  

• This opportunity becomes more stark given the fact that unlike 
traditional financial securities such as stocks, bonds and 
commodities, both purchase and sale of Bitcoin is rather 
opaque. The same opacity in transactions makes it easier to 
avoid/ evade taxes on sale of Bitcoin. 20



▪ Volatility correlation between Bitcoin markets and traditional financial markets is higher than return-interdependence 

therein and is not stable over time; 
▪ Volatility-connectedness between Bitcoin and traditional financial markets increased post-launch of Bitcoin futures;  
▪ Results clearly indicate a significant relationship between EPU and volatility in Bitcoin markets; 
▪ Uncertainty shocks in U.S. economic policy are associated with a decrease in volatility in the Bitcoin markets; 
▪ Shocks in economic policy in Japan appear to reduce volatility in the JPY Bitcoin market; 
▪ Return-interdependence between Bitcoin and traditional financial markets decreases due to economic policy uncertainty 

shocks (EPU). 
▪ The findings show investment attractiveness of bitcoin as a hedging tool against shocks in economic uncertainty in the 

USA economic policy.

Thus:
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HEDGING AGAINST INFLATION
Matkovskyy, R., Jalan, A. (2021). Can Bitcoin be an inflation hedge? Evidence from a quantile-on-
quantile model, Economic review 7, 1024-1041, https://doi.org/10.3917/reco.pr2.0173
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Hedging against inflation  

• Do we have the possibility to use the Bitcoin as a means to 
minimise the impact of the potential threat that inflation poses 
to investment returns and portfolio risk? 

• Most articles document poor hedging capability of equities 
(Fama and Schwert 1977; Modigliani and Cohn, 1979; Geske 
and Roll, 1983; Lee, 1992; Amihud, 1996; Crosby, 2001; 
Gallagher and Taylor, 2002; Boucher, 2006; Ang, Brière, and 
Signori, 2012; Parikh et al. 2019; etc). 

• Equities have become much less efficient in inflation-hedging 
over time (Bampinas and Panagiotidis, 2016).



Hedging against inflation 

• We apply the partial linear model: 

    

where  and are first-differenced natural logarithm of Bitcoin prices and 
CPI index in a given country in period t, respectively, θ is the θth quantile of the 
conditional distribution of Bitcoin price-growth, is the error term with a zero θ-
quantile. 
• the results suggest that during bullish times, Bitcoin markets in GBP and JPY can 

provide a hedge against the real loss of return caused by realized inflation. 
• The estimates show that the Bitcoin can be considered a macro hedge against 

realized inflation in bullish euro, GBP and JPY markets offering higher returns during 
periods of very high inflation. 

𝐵𝑖𝑡𝑐𝑜𝑖𝑛𝑡 = 𝛽𝜃(𝐶𝑃𝐼𝑡) + 𝛼𝜃𝐵𝑖𝑡𝑐𝑜𝑖𝑛𝑡−1 + 𝑢𝜃
𝑡

𝐵𝑖𝑡𝑐𝑜𝑖𝑛𝑡 𝐶𝑃𝐼𝑡 

𝑢𝜃
𝑡


