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ABSTRACT 
 
Since the launch of Bitcoin in 2009, the spectacular rise and fall of cryptocurrencies and the 
underlying blockchain technology have attracted global attention. While the application of distributed 
ledger technology presents great economic and business potential, significant volatility and speculative 
trading of cryptocurrencies have raised concerns over investor and consumer protection and 
prompted government interventions within their respective jurisdictions. This study focuses on the six 
Bitcoin trading markets comprising 99% of global trading volume as of February 2018.  Adopting the 
event study methodology to newly compiled information about local regulation events, we find that 
the effect of government regulations on the Bitcoin price is only short-lived, but regulations discourage 
trading activities for a longer term in local markets. Interestingly, however, the repressive effect of 
domestic regulations on trading activities can be mitigated by the domestic financial market openness. 
Together, these findings are consistent with the view that Bitcoin markets are globally integrated and 
that, to uphold market integrity, international cooperation would be essential. 

 
 
 
Keywords: Bitcoin, cryptocurrency, financial market openness, international cooperation, regulation 

JEL codes: E61, G10, G14, G18 

  



 

 
 

I. INTRODUCTION 

Since the launch of Bitcoin in 2009, the spectacular rise and fall of cryptocurrencies and the 
underlying blockchain technology have attracted global attention. During 2017, the price of Bitcoin and 
other cryptocurrencies increased dramatically before falling steeply in 2018. As one of the first 
products employing distributed ledger technology, Bitcoin has sparked considerable controversy 
among investors, policy makers, and researchers over its potential as a possible substitute for currency 
or simply its asset nature as a commodity.  

As the price of Bitcoin fluctuated sharply in recent years, with the largest daily change of 17% 
between 2017 and 2018, many national authorities and regulatory agencies started to regulate the local 
Bitcoin market through either communication or direct intervention amid concern over speculative 
investor hysteria and its implications for financial stability. Meanwhile, observers debate whether 
regulators should intervene and, if so, what approaches would be appropriate given a major tradeoff 
between protecting investors and encouraging financial innovation.  

An increasing number of countries have become concerned about the risks, particularly those 
associated with nonsovereign cryptocurrencies. Cryptocurrencies, such as Bitcoin, are “mined”, scarce, 
with limited supply, and uncontrolled by any central political authority (Al-Khazali, Elie, and Roubaud 
2018).1  Bitcoin has no intrinsic value and the rapid rise in its price may have been purely speculative. 
But can this justify strict regulation? Financial regulators and policy makers should ensure that trading 
occurs in an organized manner and investors are protected against manipulation. But beyond that, 
unless the cryptocurrency poses a systemic risk or a threat to financial stability, the rationale for 
regulation remains weak. And regulatory effectiveness is yet another issue. Because national regulators 
can only regulate cryptocurrency within their own jurisdictions dominated by their fiat currencies, the 
decentralized nature of Bitcoin formation and trading pose a challenge to the national regulators in 
how to curb speculative investor behaviors from nondomestic markets in the global Bitcoin network 
(Böhme et al. 2015). 

Globally, most Bitcoin trading volume is in six markets denominated by major currencies: the 
United States (US) dollar, yuan, won, yen, euro, and pound sterling. Although the traded asset is 
homogeneous, Bitcoin prices vary across different markets, driven by market friction, including 
institutional factors, information asymmetry, transaction costs, and so on. (Merton 1987, Shleifer and 
Vishny 1997, DeLong et al. 1990, and Grobm and Vayanos 2002)  

Because market friction limits arbitrage opportunities across different markets, the prices of 
the Bitcoin in individual markets may differ from each other although the crypto assets being traded 
are identical. Market frictions lead to market segmentation to a certain extent, where each market 
forms its respective pricing dynamics subject to local market demand and supply. When a market 
introduces a regulation or signals an authority stance in the form of communication, local trading may 
be affected, and local price dynamics could be influenced. While the impact on equity and bond prices 
of public information such as regulation, macroeconomic data releases, and political events has been 
extensively documented in the literature (Gilbert et al. 2017; Hansen and McMahon 2016; Gau and 
Wu 2017; Frijns, Indriawan, and Tourani-Rad 2015; Even-Tov 2017; Bernanke and Kuttner 2005; 
Verrecchia 2001), no such evidence is documented in the Bitcoin market.  

                                                                 
1  “Mining” is essentially the acquisition and creation of cryptocurrency, such as bitcoin, as a way to introduce more coins 

into the system, as rewards for doing computational work. 
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Figure 1: History of Bitcoin Price, 1 October 2013–31 May 2018 

 

BPI = Bitcoin Price Index. 
Source: Coindesk.com 

 

Regulations and related policy announcements would likely affect pricing dynamics, trading 
behavior, liquidity, and market efficiency in national Bitcoin markets. Yet, given that cryptoassets do 
not necessarily belong to any single jurisdiction, it is unclear to what extent Bitcoin prices would 
respond to local market regulations. More specifically, during excessive volatility in Bitcoin markets, 
many countries have introduced regulation and announcements to curb speculation and prevent 
illegal and unfair acts in cryptocurrency trading. However, how effective local market regulation is in 
guiding the Bitcoin market and to what extent such individual market regulation will affect Bitcoin 
prices and trading activity in different jurisdictions remain unanswered questions. To understand these 
questions, this study tests the theoretical implications on how market frictions caused by local 
regulations will lead to discrepancies in prices of an identical assets in global markets. 

By examining the regulations and market reactions to these regulatory events across markets, 
this study aims to answer the following questions:  

(i)  Is local regulation effective in guiding price dynamics and trading activity in Bitcoin 
markets that are global in nature?  

(ii)  How integrated is the global Bitcoin market? If market frictions caused by local 
regulations have lasting impact on national Bitcoin prices, a significant degree of 
market segmentation must exist in cross-border trading of Bitcoin worldwide. 

(iii)  If global Bitcoin markets are segmented, what other potential factors may contribute to 
it? Do other factors, such as financial market development, market depth and liquidity, 
and financial openness affect the effectiveness of regulations on national Bitcoin 
markets?  
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With new evidence, we reveal policy implications for regulatory effectiveness in global Bitcoin 
markets. We can examine whether national regulators have effective tools to govern Bitcoin markets 
that trade globally to protect investors and safeguard financial stability. The results shed light on how 
national regulators can collaborate for a more harmonized approach across jurisdictions to foster the 
healthy development of the cryptocurrency market. 

Knowledge about the Bitcoin market can be broadly divided into three groups. One group of 
studies tries to understand the nature of cryptocurrencies, while another investigates the factors that 
may determine the cryptocurrency price. The third group investigates market friction that may cause 
individual market price discrepancies among Bitcoin markets across jurisdictions. For example, Pieters 
and Vivanco (2017) and Viglione (2015) both document that Bitcoin prices vary across individual 
markets and suggest that market attributes caused the price differences across jurisdictions dominated 
by different fiat currencies. Nevertheless, since regulators can only intervene in Bitcoin trading in their 
own jurisdictions, our study extends Pieters and Vivanco (2017) and Viglione (2015) by investigating 
how shocks in the form of individual market regulations would influence local and international Bitcoin 
markets.  

Using 12 regulations issued by the six major Bitcoin markets from 28 April 2013 to 12 February 
2018, we examine relative price reactions to individual markets’ regulations over the benchmark global 
Bitcoin index. We find that Bitcoin prices drop where local market regulations have been introduced. 
This was a short-term drop in cumulative abnormal return lasting for 1–2 days following a regulation 
event announcement. However, the abnormal price pattern disappears from the third day onward. 
Such price movement indicates that local regulation may only have a short-lived impact on the local 
Bitcoin price. This is intuitive, as the Bitcoin price is determined in a global peer-to-peer trading 
network, which offers cross-border arbitrage opportunities. But this does not necessarily mean that a 
regulation event has no impact at all. Further examination indicates that trading activities are 
significantly influenced by local market regulation events. In particular, a long-term decline in trading 
volume is documented following the introduction of local regulations, but the magnitude of this 
repressive effect is smaller in a country with higher financial openness.  

The evidence found in this study supports the arguments in Pieters and Vivanco (2017) and 
Viglione (2015) that local market regulation is a key factor that triggers market friction in global Bitcoin 
transactions. This study further suggests that, despite market friction, the global Bitcoin market 
remains highly integrated. Short-term price discrepancies across individual markets may arise through 
local regulations that influence investors’ trading strategies and activity. Since local market regulations 
become less effective after a very short time, our evidence implies that global Bitcoin markets are not 
as segmented. This study also implies that international cooperation would be needed to tackle 
speculative trading in the Bitcoin markets while preventing fraud and potential risks to financial 
stability.  

In this study, section II reviews the research on the Bitcoin market. Section III provides the 
background on Bitcoin and its regulations. Section IV describes the sample construction and research 
design. Section V documents empirical findings and section VI concludes with policy implications.  

II. LITERATURE REVIEW AND CONTRIBUTION OF THE STUDY  

In the literature, Bitcoin is largely documented as an investment instrument rather than as a currency. 
A European Central Bank board member noted that cryptocurrencies do not qualify as a currency and 
banks should separate virtual currency business from other trading and investment activities they do 
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(Canepa 2018). The Bank for International Settlements also argued that cryptocurrencies are unable 
to sustain a monetary system and may not be considered as a currency (Tahir 2018). In particular, 
Yermack (2013) examines the three functions of a typical currency: value storage, medium of 
exchange, and account unit. He argues that Bitcoin, which features speculative trading, excessive 
volatility, low liquidity, cyber security issues, large unit price, limited payment options, as well as low 
correlation with conventional currency and gold, behaves like a speculative asset rather than a 
currency.  

Nonetheless, although Bitcoin lacks validity as a currency, some studies note other potential 
functions, such as a hedge and safe haven against global shocks. Bouoiyour and Selmi (2015) 
investigate a set of potential determinants of Bitcoin prices over the short and long run, and argue that 
Bitcoin behaves more like a speculative asset than a hedging asset like gold. However, Dyhrberg 
(2016a) indicates that Bitcoin and gold share similarities in that they have no nationality, are mined, 
and are globally standardized. Dyhrberg (2016a, 2016b) provides empirical evidence that Bitcoin prices 
display risk-hedging properties like gold and it can be used as hedge against shocks in stock and 
currency markets in the short term. Bouri, Molnár, Azzi, Roubaud, and Hagfors (2017) show that 
Bitcoin may serve as a safe-haven asset for Asian stocks, but do not show effective hedge capacity for 
major global stock, bond, oil, gold, and commodity indexes as well as a US dollar index. Moreover, the 
hedging property is sensitive to investment horizons. Bouri, Gupta, Kumar Tiwari, and Roubaud (2017) 
further decompose Bitcoin returns across different investment horizons indicating that the 
cryptocurrency shows hedging properties against global uncertainties captured by the Chicago Board 
Options Exchange Volatility Index and can be used in short-term hedging. Overall, the hedging 
capacity of Bitcoin varies across types of risky assets and seems to work over a short horizon. 
Nevertheless, research shows that Bitcoin serves as a suitable diversifying asset (Bouri, Molnár, Azzi, 
Roubaud, and Hagfors 2017; Stavroyiannis 2018).  

However, the highly volatile price patterns, which work against Bitcoin’s value as a hedge and 
safe-haven commodity, have invited interest in understanding pricing formation in the Bitcoin market. 
For instance, Ciaian, Rajcaniova, and Kancs (2016) explore the determinants of Bitcoin prices using 
three sets of pricing factors: supply-demand forces, investment attractiveness, and macroeconomic 
and financial conditions. They find that supply-demand forces and investment attractiveness have a 
significant impact on the Bitcoin price, but these impacts decrease during the more recent sample 
period, and macroeconomic and financial factors overall have a weaker impact on Bitcoin prices, 
especially in the long run. Balcilar et al. (2017) analyze the impact of trading activities on Bitcoin 
returns and volatility and show the predictive ability of trading volume in future Bitcoin performance. 
Urquhart (2017) finds evidence of Bitcoin price clustering and shows that the price clustering is 
positively affected by the level of Bitcoin price and trading volume. But Blau (2018) argues that 
speculative trading does not seem to be related to the huge swings in Bitcoin price and the high 
volatility in the Bitcoin market. 

While most studies treat Bitcoin market as a single market, a few studies note the price 
differentiation of Bitcoin across different markets. Viglione (2015) examines the role of governance 
quality in individual markets on Bitcoin pricing and finds that, as an international asset, Bitcoin’s prices 
are significantly influenced by the institutional environment of its trading market. In particular, 
economic freedom is found to significantly lower the premium of Bitcoin in a particular market. Pieters 
and Vivanco (2017) document significant differences among Bitcoin prices across major markets and 
attribute such price differentials to market characteristics. They suggest that markets with stricter 
financial regulations, such as requiring customer identification, tend to deviate from other markets’ 
pricing processes. This strand of studies directly links to the literature, looking at how market friction 
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would create price discrepancies for the same assets trading in different markets. Extant knowledge 
shows that market friction—institutional factors, transaction costs, and information asymmetry—has 
driven discrepancies among market prices and limited arbitrage (see Merton 1987, Shleifer and Vishny 
1997, DeLong et al. 1990, and Grobm and Vayanos 2002, among others).  

While Viglione (2015) and Pieters and Vivanco (2017) address how such factors as governance 
and financial sector regulations drive price discrepancies in different Bitcoin markets, this study 
extends them by introducing exogenous shocks of regulation announcement, which may form new 
market frictions, and accessing the impact of these new local market frictions from a market efficiency 
perspective using event study. After controlling proxies for market friction, the study examines market 
reaction to various regulations across individual markets. The literature has long established that 
financial markets react to public information that extensively influences firm valuation, trading volume, 
market liquidity, and market efficiency (Diamond and Verrecchia 1991, Verrecchia 2001, Leuz and 
Wysocki 2007, Gao 2008, Kondor 2012). As a form of exogenous public information, regulations will 
direct investor trading, which will incorporate related information into asset prices.2 While the policy 
reactions of Bitcoin prices have been widely observed, less is known about how the prices of global 
assets react to regulations in national markets. Thus, this study offers novel evidence on how national 
regulation may influence Bitcoin prices and trading activity within and beyond the national markets. 
The evidence also suggests the necessity for regulators across countries to collaborate to foster the 
healthy development of the cryptocurrency market.  

This study is related to earlier studies that explore Bitcoin market efficiency but treat Bitcoin as 
a single universal market. Urquhart (2016) investigates efficiency in the Bitcoin market, finding that it is 
inefficient at an early stage but shows some efficiency later. Nadarajah and Chu (2017) document that 
the Bitcoin market is efficient using a transformed Bitcoin return. Brandvold et al. (2015) investigate 
the price discovery role of major Bitcoin exchanges and find that large exchanges, such as Mt. Gox, 
foster price discovery in the Bitcoin market and serve as major information providers.3 While this 
strand of research sheds light on how information is priced and assesses market efficiency in the 
Bitcoin market, they treat Bitcoin as a universal asset in a single market and ignore the price 
discrepancy in different individual markets. This paper extends this strand of studies on how different 
local Bitcoin markets react to local regulation events as external shocks.   

Adding to this group of research, our study utilizes exogenous shocks in the form of regulation 
events in individual Bitcoin markets to understand how Bitcoin prices and trading activities respond to 
regulation shocks. In particular, we show how national regulations affect actual trading behaviors and 
perceptions of Bitcoin that are priced in global Bitcoin markets. In doing so, this study extends and 
contributes to the literature with additional knowledge about pricing discovery across different Bitcoin 
markets.   

                                                                 
2  Other than regulations, typical examples of exogenous public information include macroeconomic data releases (among 

others, see Flannery and Protopapadakis 2002, Rigobon and Sack 2004, Bernanke and Kuttner 2005), and political 
events such as US President Donald Trump’s election (Wagner, Zeckhauser, and Ziegler 2018).  

3  Mt. Gox was launched in July 2010. In February 2014, Mt. Gox suspended trading, closed its website and exchange 
service, and filed for bankruptcy protection from creditors. 
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III. BACKGROUND 

Cryptocurrencies are digital tokens created, stored, and governed electronically by an open, 
decentralized cryptography system. Cryptocurrency can be used to exchange fiat currency, to buy 
certain goods and services, or as an investment vehicle. Over 1,500 cryptocurrencies exist, with a 
market cap of $400 billion as of February 2018, with Bitcoin the largest, representing a third of the 
market (J.P. Morgan Global Research 2018). Bitcoin combines distributed ledger technology and 
cryptography in the context of a blockchain with no central issuing authority or physical forms.  

Bitcoin uses cryptography to guide encryption protocols that identify ownership and verify 
transactions (Pieters and Vivanco 2017). It is designed to provide a nonsovereign, permissionless, 
decentralized trust solution, with security provided through the blockchain structure. As a 
“permissionless” system, it is open to anyone who downloads the open source software, with the 
transaction record publicly available. As a decentralized system, there is no single or group of 
controllers of Bitcoin, but rather all participants are involved in the development and use of the system. 
Bitcoin also uses the proof-of-work concept to achieve consensus among the nodes, with transaction 
confirmation through independent users who solve cryptographic problems to generate new blocks 
evidencing transactions, and these users are in turn paid in newly created Bitcoin (as well as applicable 
commissions). This process is called “mining.” The Bitcoin is designed to an ultimate number of 21 
million and once mined, every Bitcoin (or a fraction) can be traded on exchanges operated and 
accessible 24 hours a day, 7 days a week.  

During 2017, the price of Bitcoin and other cryptocurrencies increased dramatically, before 
falling steeply at the beginning of 2018. Bitcoin and a number of other cryptocurrencies were arguably 
the focus of one of the largest speculative bubbles in history, with a large volume of mining and trading 
taking place in Asia. Bitcoins are traded on exchanges dominated by different currencies. Six markets 
dominated by the US dollar, yuan, won, yen, euro, and pound accounted for more than 99% of all 
Bitcoin trading volume during the sample period from January 2013 to January 2018.4 Figure 2 depicts 
total trading volume with major fiat currencies over the full sample period. It shows the yuan has been 
the dominant currency for global Bitcoin trading, making up more than 88% of total Bitcoin trading. 
Figure 3 shows the evolution of the market structure of Bitcoin trading. Since January 2017, the 
proportion of Bitcoin trading in yuan significantly decreased. This signifies the impact of the initial 
crackdown of the Government of the People’s Republic of China (PRC) and relevant regulatory agency 
on the initial coin offering market and later the official shutdown of local online exchanges registered 
and operating in the PRC. Since then, the proportion of US dollar and yen has started to increase, and 
the US dollar market has become the largest trading market.  

Bitcoin is not pegged to the US dollar or other currencies, nor set by any exchange or 
government. While Bitcoin is a global asset—an asset that is identical globally—local prices of Bitcoin 
differ across national markets due to various market frictions. Given market friction in international 
currency and financial markets, cross-border arbitrage can be quite costly to exercise. If an investor 
wants to exploit the price differences across markets and arbitrage, possible costs could include money 
transfer costs, bid–ask spread on exchange rates, limits to the minimum or maximum amount in money 
transfers, time delays, price uncertainty, and commission fees to trade Bitcoin. Moreover, local 
government regulations and policies would create market friction and discourage arbitrage 
opportunities.  

                                                                 
4  According to CryptoCompare. https://www.cryptocompare.com/ (accessed 1 February 2018). 
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Figure 2: Bitcoin Trading Volume in Different Markets, January 2013–January 2018
 (%) 

 

CNY = yuan, EUR = euro, GBP = pound sterling, KRW = won, JPY = yen, USD = United States dollar. 
Source: Authors’ calculation based on various data sources. 

 

Figure 3: Share of Bitcoin Trading Volume in Different Markets, January 2013–January 2018 

 

CNY = yuan, EUR = euro, GBP = pound sterling, KRW = won, JPY = yen, USD = United States dollar. 
Source: CryptoCompare. https://www.cryptocompare.com/ (accessed 1 February 2018). 
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Thus, even as Bitcoin is meant to be globally traded as a universal digital asset, its price will be 
affected by local demand and supply. Different currency denominations in local markets also lead 
cryptocurrency prices to vary across markets due to frictions and risk premia in foreign exchange 
markets. In the global Bitcoin market, since cryptocurrency supplies are tightly controlled over the 
short run, day-to-day variation in the value of cryptocurrencies is mainly driven by changes in local 
demand and trading conditions for cryptocurrency. In particular,  local government regulations and 
other macroeconomic events may affect investor expectations over the long-term value of 
cryptocurrency and hence its price.  

Figure 4 shows that different Bitcoin markets show different pricing patterns. For instance, a 
unique “Kimchi premium” seems to exist in the Republic of Korea market, potentially driven by excess 
demand in the local market. The cross-market price discrepancy is important to understanding the role 
of market friction and regulations in the Bitcoin markets. As Figure 4 shows, during December 2017 to 
January 2018, the Bitcoin price was especially volatile in the yuan market, while prices are valued 
higher in yen and won compared to those in other currencies. Figure 5 shows the variation in trading 
patterns across major Bitcoin markets. According to Viglione (2015) and Pieters and Vivanco (2017), 
regulations and institutional quality in local markets contribute to the pricing dynamics in local Bitcoin 
prices. 

While investors’ interest in cryptocurrencies as well as the potential of underlying distributed 
ledger technology has grown massively, policy makers and regulators around the world have become 
concerned about speculative behavior and associated risks in cryptocurrency, especially from the 
perspectives of investor protection and financial stability.  

Figure 4: Bitcoin Prices in Six Major Markets

 
CNY = yuan, EUR = euro, GBP = pound sterling, KRW = won, JPY = yen, USD = United States dollar. 
Source: Authors’ calculation based on various data sources. 
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Figure 5: Bitcoin Trading Volumes in Six Major Markets 

 
CNY = yuan, EUR = euro, GBP = pound sterling, KRW = won, JPY = yen, USD = United States dollar. 
Source: Authors’ calculation based on various data sources. 
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IV. METHODOLOGY 

A. Data  

To answer our research questions, we acquired global Bitcoin price data from coinmarketcap.com, 
where the global Bitcoin price is calculated by taking the volume weighted average of Bitcoin prices in 
393 Bitcoin exchanges. The price unit is in US dollars. Bitcoin prices in six major markets against their 
fiat currencies—US dollar, won, yen, euro, pound, and yuan—are acquired from cryptocompare.com. 
The price unit is in the local currency. We use foreign exchange rates of the US dollar against each of 
the other five currencies to convert all prices to the US dollar. All US dollar exchange rates are from the 
Federal Reserve System and obtained from 12 noon Eastern Daylight Time (4 p.m. Universal Time 
Coordinated) US dollar buying rates in New York City.  

We collected detailed regulation information, including announcing time, regulatory agency, 
content, and purpose, if any. The cryptocurrency regulation data are mainly from law firm Perkins Coie 
and cross-checked with various online resources and news releases. Originally, our sample period 
included 44 events from five countries and one region. We first dropped nonregulation related events, 
leaving 16 regulation-related events.  

To clearly identify the regulation impact, we require that the regulation event windows cannot 
overlap with each other. The longest event window we examine is [0, 10], that is, from the day of 
regulation announcement to 10 days after. Therefore, we restrict the difference between 
announcement days to be no less than 11 days. In case of overlapping, we drop both events from our 
sample. After the filtering, our sample consists of 12 regulation events with event windows long enough 
before and after. Table 1 lists all regulation events we used to identify the event effects in the five major 
economies. The euro area does not appear in the table since, after the filtering, there is no regulation 
event from the euro area left during our sample period.  

Table 1: Regulation Events 

ID Event Date Country 
Local 

Currency Type Brief Content 

1 25–Apr–2014 PRC yuan Communication The PRC warned banks to cease doing 
cryptocurrency-related business. 

2 19–Jun–2014 Japan yen Communication Japan planned not to regulate Bitcoin. 

3 18–Sep–2015 US US dollar Intervention The US classified Bitcoin as a commodity.

4 24–Feb–2016 Japan yen Intervention Japan proposed a legislation that would recognize 
virtual currencies as equal to conventional 
currencies. 

5 06–Jan–2017 PRC yuan Intervention The PRC inspected major Bitcoin exchanges.

6 01–Apr–2017 Japan yen Intervention Japan enacted a new law authorizing the use of 
digital currency as a method of payment, 
essentially granting it the same legal status as any 
other currency. 

7 17–Apr–2017 UK pound 
sterling 

Communication The Bank of England governor stated that the 
fintech sector did not need the same level of 
regulations as banks.  

8 03–Sep–2017 PRC yuan Intervention The PRC banned initial coin offerings. 
continued on next page
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ID Event Date Country 
Local 

Currency Type Brief Content 

9 15–Sep–2017 PRC yuan Intervention The PRC shut down all cryptocurrency exchanges.

10 30–Sep–2017 Japan yen Intervention Japan granted its first licenses for cryptocurrency 
exchanges. 

11 20–Nov–2017 PRC yuan Communication The governor of the People’s Bank of China said in 
an economic forum that people are free to 
participate in the Bitcoin market. 

12 28–Dec–2017 Republic  
of Korea 

won Communication The Republic of Korea planned to shut down 
cryptocurrency exchanges. 

PRC = People’s Republic of China, UK = United Kingdom, US = United States. 
Source: Authors’ summary based on various data sources. 
 

To control for financial market friction, depth, and openness in each market in our sample, we 
also collected daily gold price data in local currency from Bloomberg, foreign exchange rate indices 
from the Bank for International Settlements, M2 data from International Financial Statistics (IFS) 
from International Monetary Fund database, gross domestic product (GDP) data from the World 
Bank national accounts data database, and Bitcoin trading volume data from CryptoCompare.com.5  

B. Empirical Model  

We employ the event study methodology to investigate the impact of regulations on local market 
Bitcoin prices and trading volumes. We take the announcement time of the regulations as the event 
time, and examine whether Bitcoin prices after these events display abnormal returns (i.e., returns in 
excess of expected returns) and abnormal trading volumes (i.e., trading volumes in excess of expected 
trading volumes).  

The abnormal return is calculated as the difference between the Bitcoin return in a certain 
single market on a day and the benchmark global return on the same day. The benchmark global return 
is calculated using the global price index, which is the volume weighted average of Bitcoin prices in 393 
Bitcoin exchanges. Our return premium is defined similarly to Viglione (2015).  

   ˆit it itAR R R   (1) 

where itAR  is the abnormal return for Bitcoin on day t  in market i , itR  is the daily return on Bitcoin 
on day t  in local market i , 𝑅௧ is the benchmark global Bitcoin return on day t  in local market i . 

Since there is no benchmark global trading volume, we calculate the abnormal trading volume 
as the difference between the Bitcoin trading volume in a certain local market on day t  and the 
average trading volume in the same market during the previous 5 days from 5t  to 1t , that is, the 
estimation window.  

  

                                                                 
5 All data are accessed on 23 February 2018. 

Table 1  continued 



12   |   ADB Economics Working Paper Series No. 605 

The cumulative abnormal return ( )CAR  is calculated to measure the aggregate effect on the 
abnormal returns during the event window, that is, the days around the announcement day 0. We 
examine several different event windows: [0], [0, 1], [0, 2], [0, 5] and [0, 10]. Similarly, we calculate the 
cumulative abnormal volume ( )CAV  around the same event windows.  

Using the cumulative abnormal return and cumulative abnormal volume as dependent 
variables, we then run regressions on two key independent variables. itlocal  is a dummy variable with 1 
indicating that the regulation is a local event. itCommunication  is a dummy variable with 1 indicating 
that the regulation event is in the form of regulatory communication (versus direct intervention). 

       it it it it itY local Communication Controls   (2) 

where dependent variables itY  represents itCAR  being the cumulative abnormal return or itCAV  
being cumulative abnormal volume on day t  in local Bitcoin market i . Independent variable  itlocal  
is a dummy variable equal to 1 when a regulation is announced in local market i  on day t , itCommunication  is a dummy variable equal to 1 when a regulatory communication (versus direct 
intervention) is made in local market i  on day t , itControls  are control variables that may cause the 
difference in Bitcoin return or trading volume in different markets, which include: (i) existing market 
friction proxied by gold return difference between the local market and the global market during the 
previous 30 trading days in the local market i  on day t ; (ii) gold price in the local market i  on day t , which captures the level of investor risk-averse; (iii) average Bitcoin trading volume to capture 
investor sentiment in Bitcoin market in the local market i  on day t ; (iv) annual foreign exchange 
rate volatility to capture macroeconomic soundness; (v) M2/GDP ratio to capture monetary stance 
in the local market; and (vi) Chinn–Ito index to proxy for financial openness in the local market 
(Chinn and Ito 2006).  

Table 2: Descriptive Statistics 

Variables Descriptions Mean SD Min Max

Local regulation Dummy = 1 if there is a local regulation 0.167 0.375 0.000 1.000

Regulation by 
communication 

Dummy = 1 if regulation is by communication 
(versus direct intervention) 

0.417 0.496 0.000 1.000

Gold price  Local daily gold price ($1,000) 1.266 0.054 1.140 1.325

Gold return 
difference 

Prior 30-day average (local - global) 
gold return (%) 

–0.029 0.072 –0.263 0.114

FX volatility Average foreign exchange volatility (2014–2017) 5.259 1.710 3.155 7.844

M2/GDP ratio  Average M2/GDP ratio (2014–2016)a 1.233 0.479 0.668 1.922

Chinn–Ito index  Average Chinn–Ito index (2014–2016)a 1.595 1.292 –1.202 2.360

Bitcoin volume  Aggregated Bitcoin transaction volume 
(2014–2017; Bitcoin trillion) 

0.144 0.263 0.001 0.724

FX = foreign exchange rate, GDP = gross domestic product, M2 = money supply, SD = standard deviation. 
a Data are not available for 2017. 
Source: Authors’ calculation. 
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Data for the variables are collected from multiple sources. Gold prices and exchange rates are 
collected from Bloomberg, M2/GDP ratio is from Haver, Chinn–Ito index is collected from the Chinn–
Ito website,6 and Bitcoin prices and trading volume is from CryptoCompare.7 Table 2 summarizes 
these variables.   

C.  Results  

Do regulation events cause abnormal returns and volumes in the local Bitcoin trading market 
compared to other markets? If so, does the effect of these regulation events last long? Is the effect 
magnitude related to local financial market attributes? We present three sets of results.   

Table 3 reports the first, on the effects of regulation events on local Bitcoin CAR in different 
event windows. Columns (1) to (5) show that the effect is statistically significant and negative on the 
announcement day (day 0) and the day after (day 1). More interestingly, the regulation impact 
becomes statistically insignificant on local Bitcoin CAR after day 1. The results mean that the event 
announcement has a significant impact on local market Bitcoin prices, but such an impact tends to be 
short-lived and becomes insignificant from 2 days after the announcement onward.  

In columns (6) to (10) of Table 3 we explore the possible different impacts between two types 
of regulation events, being communication or intervention. The results show that the two types of 
regulation events do not exert significantly different effects on pricing. The effect of local regulation 
still stays the same and robust after we add the event type dummy variable.  

The pattern is visualized in Figure 6 showing that the regulation events seem to have an 
initial negative impact on local CARs (not so much on the nonlocal markets and the global market), 
but the impact diminishes after 2 trading days. In general, the results in Table 3 indicate that local 
regulation has a short-lived impact on Bitcoin prices, which diminish very soon afterward. This 
suggests that global Bitcoin markets are well integrated with very short-term arbitrage opportunities 
across markets. 

 

                                                                 
6  The Chinn–Ito Index. http://web.pdx.edu/~ito/Chinn-Ito_website.htm. 
7  CryptoCompare. https://www.cryptocompare.com/. 
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Figure 6: Cumulative Average Abnormal Return after the Regulation Events 

 

Source: Authors’ calculation based on various data sources. 

 

Table 4 reports the second and quite interesting set of empirical results showing the effect of 
local regulation on CAV. The regulatory impact on trading behavior shows how direct host government 
action can drive investors out of the country, but cannot effectively control the global demand for 
Bitcoin and its price. Columns (1)–(5) show that after the announcement of a regulation event, 
abnormal trading volume increased from day 0 to day 2 afterward in the local Bitcoin market and then 
declined until 10 days afterward. The results indicate that investors initially trade even more actively to 
adjust their positions in the local market in response to the local regulation announcement. But after 2 
days, the overall trading activity in the local market drops significantly. Such a decrease in trading is not 
reverted even after 10 days, indicating that local regulation seems to have a lasting repressive impact 
on trading in the local market. Given that the global Bitcoin price has been generally unaffected by the 
local regulatory event, it seems investors simply migrated to the markets where the new regulation 
cannot be enforced and continued trading.   

In columns (6)–(10) of Table 4, exploring whether trading responds differently to the two 
types of regulation event announcements, we find that similar to the results on Bitcoin prices, the local 
market does not react differently, and effect estimates of local regulation on trading activity are quite 
robust after we add the variable of regulation type. 

 

–0.02

–0.01

0

0.01

0.02

0.03

0 2 4 6 8 10
Days to the event

All Local Nonlocal



 
16   |   ADB Economics Working Paper Series No. 605 
 

 
Ta

bl
e 

4:
 E

ff
ec

ts
 o

f R
eg

ul
at

io
n 

Ev
en

ts
 o

n 
Lo

ca
l B

itc
oi

n 
Tr

ad
in

g 
Vo

lu
m

e 

Va
ria

bl
es

 
(1

)
ca

v0
 

(2
)

ca
v0

to
1 

(3
)

ca
v0

to
2 

(4
)

ca
v0

to
5 

(5
)

ca
v0

to
10

 
(6

)
ca

v0
 

(7
)

ca
v0

to
1 

(8
)

ca
v0

to
2 

(9
)

ca
v0

to
5 

(1
0)

ca
v0

to
10

 

Lo
ca

l r
eg

ul
at

io
n 

0.
35

4*
0.

39
9*

0.
29

2*
–0

.17
9

–2
.13

1*
* 

0.
35

4*
0.

39
9*

0.
29

1*
–0

.18
0

–2
.13

6*
*

 
(0

.18
3)

(0
.2

20
)

(0
.15

8)
(0

.11
6)

(1
.0

11
) 

(0
.18

5)
(0

.2
22

)
(0

.16
0)

(0
.11

7)
(1

.0
21

)

Re
gu

la
tio

n 
by

 c
om

m
un

ic
at

io
n 

 
0.

00
3

–0
.0

38
–0

.0
42

–0
.12

5
–0

.4
59

 
 

(0
.2

23
)

(0
.2

80
)

(0
.2

07
)

(0
.15

0)
(1

.2
12

)

G
ol

d 
pr

ic
e 

 
–1

.8
40

–2
.12

9
–1

.4
49

0.
40

6
6.

21
4 

–1
.8

61
–1

.8
44

–1
.13

7
1.3

15
9.

54
1

 
(1

.2
12

)
(1

.4
34

)
(1

.0
24

)
(0

.7
32

)
(6

.6
29

) 
(2

.0
59

)
(2

.5
40

)
(1

.8
63

)
(1

.3
16

)
(1

1.0
39

)

G
ol

d 
re

tu
rn

 d
iff

er
en

ce
 

–0
.0

75
–0

.14
3

–0
.0

36
0.

03
9

–0
.9

68
 

–0
.0

74
–0

.14
9

–0
.0

42
0.

01
1

–1
.13

4
 

(0
.9

90
)

(1
.18

8)
(0

.8
55

)
(0

.6
27

)
(5

.4
39

) 
(1

.0
02

)
(1

.2
02

)
(0

.8
64

)
(0

.6
30

)
(5

.5
08

)

FX
 vo

la
til

ity
  

–0
.0

14
–0

.0
16

–0
.0

13
0.

00
4

0.
08

6 
–0

.0
14

–0
.0

16
–0

.0
13

0.
00

4
0.

08
6

 
(0

.0
62

)
(0

.0
74

)
(0

.0
53

)
(0

.0
39

)
(0

.3
42

) 
(0

.0
62

)
(0

.0
75

)
(0

.0
54

)
(0

.0
39

)
(0

.3
45

)

M
2/

G
D

P 
ra

tio
 

–0
.0

71
–0

.0
78

–0
.0

80
–0

.0
19

0.
46

4 
–0

.0
71

–0
.0

78
–0

.0
80

–0
.0

20
0.

45
8

 
(0

.2
36

)
(0

.2
84

)
(0

.2
04

)
(0

.15
0)

(1
.3

07
) 

(0
.2

39
)

(0
.2

87
)

(0
.2

07
)

(0
.15

1)
(1

.3
20

)

Bi
tc

oi
n 

vo
lu

m
e 

 
0.

02
9

0.
04

0
0.

04
7

0.
06

0
–0

.0
24

 
0.

02
9

0.
03

9
0.

04
7

0.
05

9
–0

.0
28

 
(0

.3
07

)
(0

.3
68

)
(0

.2
65

)
(0

.19
5)

(1
.6

96
) 

(0
.3

10
)

(0
.3

72
)

(0
.2

68
)

(0
.19

6)
(1

.7
12

)

Fi
na

nc
ia

l o
pe

nn
es

s (
Ch

in
n –

Ito
 in

de
x)

  
–0

.11
9*

–0
.15

5*
–0

.11
9*

*
–0

.0
19

0.
24

3 
–0

.11
9*

–0
.15

5*
–0

.11
9*

*
–0

.0
20

0.
24

1

 
(0

.0
68

)
(0

.0
81

)
(0

.0
58

)
(0

.0
43

)
(0

.3
74

) 
(0

.0
68

)
(0

.0
82

)
(0

.0
59

)
(0

.0
43

)
(0

.3
78

)

Co
ns

ta
nt

 
2.

65
8

3.
10

0
2.

16
8

–0
.4

85
–9

.0
97

 
2.

68
2

2.
76

5
1.8

00
–1

.5
55

–1
3.

01
4

 
(1

.6
51

)
(1

.9
57

)
(1

.4
00

)
(1

.0
05

)
(9

.0
60

) 
(2

.5
64

)
(3

.15
3)

(2
.3

09
)

(1
.6

32
)

(1
3.

80
2)

 
54

54
54

54
54

 
54

54
54

54
54

  
0.

21
1

0.
21

7
0.

21
8

0.
06

7
0.

12
3 

0.
21

1
0.

21
7

0.
21

9
0.

08
1

0.
12

6

FX
 =

 fo
re

ig
n 

ex
ch

an
ge

 ra
te

, G
D

P 
= 

gr
os

s d
om

es
tic

 p
ro

du
ct

, M
2 

= 
m

on
ey

 su
pp

ly
.  

N
ot

es
: c

av
0,

 c
av

0t
o1

, c
av

0t
o2

, c
av

0t
o5

, c
av

0t
o1

0 
ar

e 
cu

m
ul

at
iv

e 
ab

no
rm

al
 tr

ad
in

g v
ol

um
es

 o
n 

ev
en

t d
ay

 0
, f

ro
m

 e
ve

nt
 d

ay
 0

 to
 1 

da
y a

fte
r t

he
 e

ve
nt

, f
ro

m
 e

ve
nt

 d
ay

 0
 to

 2
 d

ay
s a

fte
r t

he
 e

ve
nt

,  
fro

m
 e

ve
nt

 d
ay

 0
 to

 5
 d

ay
s a

fte
r t

he
 e

ve
nt

, a
nd

 fr
om

 e
ve

nt
 d

ay
 0

 to
 10

 d
ay

s a
fte

r t
he

 e
ve

nt
, r

es
pe

ct
iv

el
y. 

St
an

da
rd

 e
rro

rs
 in

 p
ar

en
th

es
es

. *
**

 p
<0

.0
1, 

**
 p

<0
.0

5,
 * 

p<
0.

1. 
So

ur
ce

: A
ut

ho
rs

’ c
al

cu
la

tio
n.

 
 



Global Bitcoin Markets and Local Regulations  |   17 

 
 

Table 4 results are visualized in Figure 7, which shows how local trading activity reacts to local 
regulations and nonlocal regulations. The permanent drop in local trading volumes following the 
regulatory event indicates that investors in Bitcoin markets are global and not confined to any local 
markets, even though most traded Bitcoins are denominated in local currencies. In fact, the trading 
volume in nonlocal markets moderately increased, reflecting the diffusion of the trading from the 
market affected by the new regulation to all other markets. Put together, Table 4 suggests that the 
local regulation would have no meaningful effects on global Bitcoin trading and prices, but it will drive 
investors out of the country.  

Figure 7: Cumulative Average Abnormal Volume after the Regulation Events 

 

Source: Authors’ calculation based on various data sources. 

 

Other variables we include in the regressions to control for market friction and depth across 
different markets do not seem to significantly drive the difference of CAR or CAV after the regulation 
event. The variable for financial openness seems to have an opposite effect to local regulation, 
especially on Bitcoin trading volume.   

To explore the role of financial openness, in Table 5 we empirically test whether the effect of 
regulation events varies with financial openness by including an interaction term between local 
regulation and financial openness (Chinn–Ito index). Investors in a relatively free and open market are 
expected to face lower transaction costs and barriers to asset diversification internationally. As 
expected, columns (6)–(10) of Table 5 show that the negative effect of regulation events on local 
Bitcoin trading activity is significantly mitigated in markets with higher financial openness. This 
suggests the adjustment costs borne by the investors in response to the local regulation should be 
smaller in more financially open economies. 
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V. CONCLUSION AND POLICY IMPLICATIONS  

The price of Bitcoin should be globally uniform if the global market is fully integrated. In practice, 
however, the local Bitcoin prices differ due to various market frictions. On the other hand, if the local 
Bitcoin markets are segmented, the price of Bitcoin will differ considerably across individual national 
markets, driven by respective local market dynamics. Therefore, the effect of local regulations would 
be significant and permanent. 

Despite regulatory agencies in different jurisdictions actively regulating Bitcoin trading, little is 
known about how these regulations affect the global Bitcoin prices. With newly compiled information 
on local regulation events and the event study methodology, our empirical evidence shows that local 
regulation events drive down Bitcoin cumulative abnormal returns in the local market on the 
announcement day and the day after. Two days after the announcement, however, Bitcoin returns 
revert to normal patterns. This shows that the effect of local regulation is short-lived and the global 
Bitcoin markets are integrated. 

Interestingly, local regulation events significantly increase local trading volume in the first 2 
days, followed by significantly lower local trading activity, which lasted more than 10 days after the 
announcement. This implies that investors sold off in the local market in response to the negative local 
regulatory event and migrated elsewhere to evade regulation. Such local trading behavior combined 
with the short-lived local regulatory effect on the local price suggests the relatively high degree of 
integration in global Bitcoin markets. Cross-border arbitrage opportunities seem to disappear quickly 
following the local regulation events. Moreover, in markets with greater financial openness, the long-
run repression effect on trading is mitigated. The results infer that there are ways to evade local 
regulations when financial markets are more open. 

Overall, our findings suggest that investors consider Bitcoin as a global asset in that the value 
of Bitcoin is fundamentally identical across different markets: therefore, the Bitcoin price is globally 
determined and cannot be influenced over a longer horizon by individual markets. Our findings also 
imply that global Bitcoin markets are highly integrated and local price discrepancies are mostly due to 
market frictions particularly associated with the foreign exchange markets, rather than due to 
segmentation of local Bitcoin markets. 

These findings are consistent with the view that it is a challenge for a regulator in a single 
country to regulate the price and trading activity of cryptocurrency determined by investors from the 
global network. A longer-term impact on trading volume shows that investors do not necessarily 
differentiate where they trade Bitcoin, despite different currency denominations in local markets. 
Market frictions associated with physical transactions and local currency denominations would 
explain the local price differences, but local regulations do not create abnormal returns that are 
beyond the cost of cross-border transactions. National policies cannot help contain market 
speculation for global Bitcoin prices. Nevertheless, local regulations can drive speculative investors 
out of the local market.  

This paper contributes to the literature, first by adding new evidence to the factors 
determining Bitcoin prices by exploring the role of regulations in major Bitcoin markets; second, it 
helps understand the cross-market price discrepancy by incorporating the role of regulation events in 
local and global Bitcoin markets; third, in its policy implications, it shows that regulators need to 
collaborate to harmonize regulations across jurisdictions and foster the healthy development of the 
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cryptocurrency market. Local regulation alone is insufficient to contain the high volatility and 
speculative attributes of the global Bitcoin markets. Regulatory cooperation would be essential to 
better safeguard financial stability and protect investors sometime in the future when and if the growth 
of cryptocurrency and market speculation present a risk to broader financial systems. 
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