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This thesis focuses on the properties of Bitcoin as a financial asset class. As a decentralized
digital currency, Bitcoin which has no fundamental value like equities is not backed by any central
bank or government. On one hand, Bitcoin exhibits some characters as conventional assets such as
stocks and foreign currencies. On the other hand, Bitcoin prices fluctuate much more than
conventional assets. This thesis tries to investigate different calendar patterns of Bitcoin as those of
conventional assets using econometric methods, and to explore possibility of investment
management regarding hedge and safe haven abilities against stock markets and exchange rates.

Chapter 2 aims to investigate the existence of the day-of-the-week effect on both return and
volatility of Bitcoin using Bitcoin Price Index. An extended Stochastic Volatility model which
incorporates weekday dummies on both return and volatility equations is applied and estimated
through Bayesian MCMC sampling. This research proves that the day-of-the-week effect exists in
both return and volatility of Bitcoin Price Index. The day-of-the-week effect on return varies with
time, whereas higher volatility are detected on Monday and Thursday.

Chapter 3 aims to examine the day-of-the-week effects on returns in different Bitcoin markets
or exchanges, including Bitcoin Price Index from CoinDesk, and Bitcoin denominated in 20 fiat
currencies from 23 exchanges. And this study applies the analysis method of rolling window for
calendar effect proposed by Zhang el al. (2017). This research reveals that the day-of-the-week
effect on return is not identical in different Bitcoin exchanges. Bitcoin prices denominated in the
same fiat currency are inclined to have similar weekday effects on return. Additionally, the day-of-
the-week effects on return found in various Bitcoin exchanges are not resulted from movements of
foreign exchange rates.

Chapter 4 aims to study the price clustering in BTC/JPY, and to solve the two questions with
tick-by-tick data. The first question is whether price clustering exists in intraday transactions of
BTC denominated in JPY. The other question refers to how the degree of price clustering changes
over weekdays or hours of a trading day. This research finds that Bitcoin prices denominated in JPY
cluster at numbers ending with "00". And degrees of Bitcoin price clustering are inclined to decline
from 2:00 JST to 7:59 JST, which implies that price clustering of Bitcoin is possibly associated with
attention or sentiment.

Chapter 5 aims to investigate the hedge and safe haven abilities of Bitcoin against movements
of stock markets and foreign exchange rates simultaneously in the three East Asia countries, i.e.,
China, Japan, and South Korea, where spot Bitcoin transactions used to take a large proportion of
global volume. This study also applies the Bayesian MCMC sampling method to estimate extended
Stochastic Volatility model for dynamic volatility. This research shows that basically, Bitcoin can be
used as at least the weak hedge again stock markets and exchange rates. Additionally, Bitcoin could
act as safe haven against stock markets in Japan and South Korea, and against exchange rates in all
the three countries.

This thesis extends existing literature on Bitcoin researches, including calendar patterns
regarding Bitcoin market efficiency, and hedge and safe haven capabilities again stock markets and
exchange rates in China, Japan, and South Korea. Empirical studies in this thesis help figure out the
patterns in Bitcoin prices, and possible investment value of Bitcoin as a financial asset.
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Bitcoin (Fw h=tA ) A v F—Fy b ECHEATE CHER @F5ER) O—2ThHY, BEEBE LW T
BLENTE, TRORLEEIHEIZ LN TED, BEEROERT L RoTcic, HARBTER TS AERNRE
HEE L RTINS, KB NREMEEL L Oy FaA O EAFYTTND, 6O0ENLRY, FH2E
~EREMRAN T, BIEN ZUHIZ) , HEeEE [BhiC) ERoTWsh, ARHEBALT, HEEFLELTHE
BES T 4 U5 4 « FF N (stochastic volatility model) BBV b, HEFEE LT a7EEHE A FHL
rt {Markov chain Monte Carlo, MCMC) IZX o TU-3A AEENEA SN T D, E 6K, MOMCTL Y ZSa) 0 LR
BATES L IICTRENLFEH OHaniltonian MCHC & WS BEBEY AN bh, oA AEEICB TS THEOR
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#o#-T1L, Bitcoin Price IndexZ AT, By haAf »ORFHBRLEZOER (K37 4V F 1, Volatility) @
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Ew hag i, Biteoin Price IndexfSiTTrz<, #iafot’y baof PHHAFET D, FIETE, H42W
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