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HhFHERDTFAFAT Bitcoin: A Peer-to-Peer Electronic Cash System
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1. EvhaA/>OREIREZI AY
DFI—2 L ENSEHERDERER
N - — ZS A K] 4 F Abstract. A purely peer-to-peer version of electronic cash would allow online
ﬁ /ZTA"1%T%L"_E& E\'b ﬂﬁ payments to be sent directly from one party to another without going through a
1:': %ﬂﬁ%«ﬁ (’) J: H_ 7.-: — t financial institution. Digital signatures provide part of the solution, but the main
— \ o — benefits are lost if a trusted third party 1s still required to prevent double-spending.
2. — E Siz :‘I:'L\ L E Eji < T‘ &) ': N /r We propose a solution to the double-spending problem using a peer-to-peer network.
j‘—tﬂ? (j:?h,%)% [Z E % E"] (Z3aY The network timestamps transactions by hashing them into an ongoing chain of
°o_ S| &L =W >4 R hash-based proof-of-work, forming a record that cannot be changed without redoing
Ex - 9 2 n+ﬁ AE j] %*ZE 1:_\ L’—C:E b\!" N the proof-of-work. The longest chain not only serves as proof of the sequence of
% @D E%{I*L& L—C%ﬁ %E‘:%‘f Téhf: E W) events witnessed, but proof that it came from the largest pool of CPU power. As
~ Hea =2 3 A long as a majority of CPU power 1s controlled by nodes that are not cooperating to
I\:I /f/jé, i Ej—é tl’ —)1i3'f‘ E'J_$ attack the network, they'll generate the longest chain and outpace attackers. The
(PFO Of-Of—WOI’k) %ﬂE (') L (F =& network itself requires minimal structure. Messages are broadcast on a best effort
' j: %ﬁ*ﬁ.’lﬁio) % é%ﬁﬂ o basis, and nodes can leave and rejoin the network at will, accepting the longest

proof-of-work chain as proof of what happened while they were gone.
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(Urquhart, 2016; Bariviera et al, 2017)
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® EVraA/UEYEAIZKYZEFRY N AIEEICHEYEYRa/ DIRYTHIZED
REMNIEFEST-EDERHY (Hale et al.,, 2018) ,

® S ZADE YR TY - TEE T —FERALTVARZITL, Evk3
A YOG IAEYRaA U IRMIRICEEEZEZ TS EIEEZGL
CEEFERIE(LRRICIEHRATAILIER),

Hattori, Takahiro and Ryo Ishida, 2020, “Did the Introduction of Bitcoin Futures Crash the

Bitcoin Market at the End of 2017?” revised and resubmitted to North American Journal of
Economics and Finance.

Accumulated response of Bitcoin
futures’ returns with the shock of 0004 4
Bitcoin’s futures trade

[Ep—]

Note: Shocks are defined as one-standard deviation-
innovations. The dashed lines show =2 standard
error bands around the impulse response.
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Hattori, Takahiro and Ryo Ishida, 2020, “The relationship between arbitrage in futures and
spot markets and Bitcoin price movements: Evidence from the Bitcoin markets.” revised and
resubmitted to Journal of Futures Markets.

Futures and forward prices compared to the bid-ask spread of futures
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Note: This figure describes the Bitcoin futures, forward, differential, and bid-ask prices. The sample period is from December 11, 2017, to
December 28, 2018. The timing of futures and forward prices is 4 PM ET, and the data frequency is daily.
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