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< Abstract >

Blockchain in Capital Markets: A Brief Review

Blockchain is defined as a computer network technology
which ensures the integrity and trust of a ledger (record of
transactions) with digitalized public distributed ledger. It first
emerged as an operation mechanism of Bitcoin, and is
recognized as one of the most important and disruptive

innovations since the internet.

Blockchain has some unique features. Blockchain has the
P2P (peer—to—peer) network structure without a ‘trusted third
party.” All participants (nodes) in a blockchain network store
and update the ledger. Verification of the validity of
transactions, and confirmation of a block are conducted by
network  participants with a  programmed ‘consensus
algorithm.” And the whole process in blockchain is strongly
secured by highly sophisticated cryptographic technologies.
Due to some strengths of blockchain such as strong security,
fast processing of transactions and the potential of huge cost
reduction, blockchain draws explosive attention from various

industries and governments around the world.

Blockchain used in Bitcoin or Ethereum is ‘permissionless’
one in the sense that anyone can participate in the network
as a node without permission or approval. But the consensus
is that ‘permissioned’ blockchain in which a new member can
be added to the network only with the permission of

incumbent members will be adopted for industry or business
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purpose.

Capital markets are widely believed to be an area in which
strengths of blockchain can be made the best use of because
trading of assets took place incessantly among a number of
market participants, and also because accurate updating and
secure storage of ownership transfer records are important.
Currently, most capital market players concentrate their
efforts for adopting blockchain technology on the ‘post-trade
processing’ among the whole capital markets value chain.
Also exchanges, Nasdaq and KRX for example, are developing

the blockchain—based trading platforms for private companies.

Industry-wide collaboration 1is essential for successful
adoption of blockchain technology in capital markets.
Therefore, an industry—wide blockchain consortium composed
of exchanges, depositaries, CCPs, broker—-dealers, tech
companies and regulatory authorities should be organized.
Key agendas to be discussed will include the area or function
where blockchain technology to be adopted, required
technology standard, governance, coordination of interests of

participating organizations and sharing of development costs.

The most important role of regulatory authorities is to
minimize legal/regulatory uncertainties so as for the adoption
of blockchain technology not to be hindered. For instance,
legal foundation for issuing and trading of crypto—securities
needs to be provided. Close communication with industry is

crucial for playing this role effectively.
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Foqzp 7ho ‘Bakgl sho)(distributed consensus)' 9 =& WAUESS A

Aste] FHojd oz 49 ‘HIE Ht FA(Byzantine Generals
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‘permissionless’® FYg o2 ALE-HARE ‘permissioned BFA 1S EE |
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‘o218 (permissioned)’ EEA|ole ALAYH EFAQAS ulsle Aoz dit)
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AAAOR T R FeEHEA AA AREHL s AoRE HE
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nith 747 g FAE A, ARESTRE AollA] Apolrt Q10 E)7]E

jusl

10) M EFLIA = A4 Q) ](Derate key)i-,—Ei A4 (one- way) o} 5 3} k<=9l
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mEo] BA7], B FAREE 70172 Dol AL A9 Brlsd Aowm
a4 o (Antonopoulos, 2014).



o. £=4

e

A7

==

17

% A3l AMAGDRA) G shel e AHW I §
A aela o] FAYIE mER A mERA FHACL))
AdE gIstel oA AFeh FA5 Guoltt,
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2) E5 74 2 net
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S W=, o] E52 dF9 ‘$H BF(candidate block)e]gtal E 4
Atk 5 2 B 7I15He A W9 EF3vl(block header)®
TAAEH, A HEZQ] AlZ=EelA g 7je] EFoll= 400~3,00078 Zre

A7t 2% - 71551 ek

A=A ‘SHA256'12)0letke= ¢tsst &
gk sAlthash)#bs T8kt whebs] 2H2he] 55
o] Foum, SAgS EF2] ‘Eol(height)' e} A
(id) 71'sE T3 7 S5 E53|vole vz 01 1
ghol Xshslo], 1 A7) BE EFEN JdAduE JAsHA H.
upeba] whed oW o] {2 o] oW EF9o A r|Fo| WA
o ajAlgke]l EepAaL, 1o wep 1 o] BE B9 SfjA|gto]
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AR Brbssith 3 SHA256 &8t 4= g gtel wAlsHA
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11) https://blockchain.info
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13) 559 =ol= 559 ATA 2 ddilisol,
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Block 234569 Header
»|  Hash of Block 234568 |

Merkle Root I

Transactions

Block 234568 Header
»|  Hash of Block 234567 |

Merkle Root | —— Blockchain

Transactions

Block 234567 Header
»|  Hash of Block 234566 |

Merkle Root I
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14) http://bravenewcoin.com/
15) https://blockchain.info/
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o] o] Wzt ErPsam 9ElA 9IrkNakamoto, 2008).
2]aL =9] hashing power”} pike] w]X|#] ottt ‘Jr‘ji
A =2l oto7t fxdhe vt B AAF Thede 53w
e sl AINE, fote)'s vpdsithE Zlojth. whebA ofd Tl 9
A7F M EL A %ixﬂ hashing power®] ¥}ibS 3] Aofsh= 75
AR 715 Wxrt 7Fsedl(e]lE ‘51% attack’©]Etal gth), HIE
A A vIEAZAY i 9 FYHA Ae HiFEH AbeEe AvlE

1@ w2 ZFsg e WS- ks glo] AwEel Asolth1e

1o
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N
° lo ot
L e

l

o
1 —{Er

N

Aelel WARE SniaE, AN o] Al o HALHE Slolsh
= glo] oplehs Ae fold Wart ddrk F A wse) Age] 9%
2HE FAS Wb AW} FESle] Al B Fold vEmAS
SgsAL HEDQ Aid AFE FAL ol MERAS wy
Fohs ASE AukEA WA sbsate, ol AE wSo) mere wE
Aol Ageleks AL SvFThID EF BEA YEAD Tz
(312) g9 At ORE Aste] By Akel FAT sFsAel A
grt @ S glrh

16) 28y Alw EEo] Hak dyslsluA, ddo] = 9] 51% ©]’42] hashing
powerE 7Hd 7hsAde i8] SAg AR 2014 19 GAl AlA Hol
AF ZFolYY GHash.IOx= #4219l hashing power?} AA|e] 40%S Z3}glol
wrEh, HEFQ YEYAL A FAE fste AEHoz © o]t A7t
AS 2 A7 9 tH(ghash.iO/ghashio—press-release.pdf, 2014. 1. 9).

17) 334 AME 20140 2A3 v ExQ AL Mt Goxoll tigk 87 @ 12
At Fiks & 5 Tk

18) Economist(2016c), CoinDesk(2016f)= EZFA2 U EHY T s}}el Ethereum

Jko s DAOZF 4% Wol 5500%~6,0008de 7hAlo] el
ether(Ethereum«] otz 3talu)E wuEdt AMAS HESPEA, ZEAe R
VeAdE AFEsit) o] Abde®R ¢18te Ethereum A= DAO ZRAEE
Z &3} tHEconomist, 2016d).
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$7} gelde Agelw WEAZAN fEd Adz Adad w@
Aelel trbe ERloRRE a9 Aol AT MERAS T A

7% BEo] YEAZYNA Foslo] BEA] ddsiolop tie

)

Aol AHEE = oAt} HIEFS] A28 ojelgh WAlo] ofato] ‘o]F
o] wAshE AS WAEa ok Egk H{ESR] A= Z7te] Agnt
o Azl A Al A o *&%9] JAEs} HES

AA7} o] Foy A aL, 2kiH(netting) R HAH(clearing)®] Ax7b glom, w
A A g9 E (counterparty rlsk)olur AAEolde] e EA

34 =} 19

w3 H]E:’C’] A= v)7FS A (rreversible)o]th. &, dd B2 7]
5ol SFAIQl dZ2d A= ALt =rbsstd, AdE FA46H
%éﬁf‘ﬂ% A GARARES] gholol ofsto] Wbt Weke] AdE thA] EA
A|AoE s}, o] H|Z}dAolgtE EAL Ay AAT AAHSE TR
gk AolA Aol shAY, Al Ze Z& A5 e A
ol& mtEzrE 7137 fivke AolA SFAS HIESS] o]9e
w7 del =dgtel lolA aid s ofoF & HAlo] 7| St

19) 7M1%ﬂ1%$4@°l EAEHA GEvheE A2 A FErE BEZ] A 2~Flo A}
Zo] 2% dE(cash) A Z R o]Fo]d Zg-ovt Sr w % Aok 2ol
AGAIE T} e W AA|A]H o] Aoldt FLoe FHE R FETHESMA, 2016).
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7}. Ethereum?23)

Ethereume HIEFQS A9lsla, A4 714 da] d8A = &

=
Aol 7¥k Z3Eo|t}. Ethereum= 2013 12€¥€9] Vitalik Buterinel] ¢
slo] H % aretE 9l o™ (Buterin, 2014, 2016), Z#E Ao 93 o] &

4 A3 Woode 915k} 4 2lekWood, 2014). 71831 20144
89 FASEAY L Foo] 1,8430E 29ega, 20159 79 309
Aoz YEYAe AFo] AN,

Ethereum< HEFQI3} wpb7A 2 QIEIYlL oA AeH= 7HEE
E5A1Q1 71Nk SEF ol Ei?loﬂ’ﬂﬂ T MES A e
= glomn, AU AE wx] k=t 2l o

ﬂiﬁ}i ether’E RbEo] frEetal vk R FolabE 7}“] Al

Q7 A gErE F, Fdd w=So] AFelgE Y Fasta, 1
qw}i ether WETHE 3, 22357} 7450 Yok I= ‘ﬂl‘iidﬂr

FAree,

il

Jm

zi
Hd
S
L
o
-111
o, =

Ethereum® HIEFQIZ #HAl= 7P a3 2bole o4 d3sts
35 ARRE 7Y ERFoRA O V)To]l AFH e HESIA=
2], Ethereum 45383t A olele B} bt 75s& L2
slate] gAgt 4= 9l ‘programmable blockchain'g F&&tal 3 A

Al
&
kil
-

oM, 1 FolME A9 ‘AvtEA%(smart contract) = EA TE
4 4 Qv THFOE AAFETYE Holth AntEA kolgk Aokl
I A 2ds A ZEIafor sdste, ARl o] FF
AbsAom Aokl ygo] AL eE s oY Aloks ongith
ntEACFS EEAQl HASHH ESAQ1e HeM 3ol v E A
okl &S o2 WAT F glow, Aok W&o Aol mE A
ol o] EZAQ HELAE Tl o]FAAESF & F St /I8E EF

23) ¥ 2dE2 dvyu TIEE Faste] APHAT FHREY2016), 74
(2015), Buterin(2014, 2016), Wood(2014), CoinDesk(2016a, 2016b, 2016c,
2016d, 2016e, 2016f)
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A1 2 A Ethereumell= F7u 2vtEAF =5 whEo] &HA &
A7 4 ). Ethereume &3 o] A|(www.ethereum.org)oll A AFAlg “~
ntEACE - S AEsd, AE, A 52 A3A ok 1o TheAas
shds] Apdate], Z2ad g2 A FEste oEgdAeld - &

FESHE PAsE TR 0 25 ek

o] &Qol oA As AFste LTl M
Autonomous Organization(¢]s} DAO) Z2AEE A|A3311L, o|& 9%
APEAY S APl on, % Aoz st By AwS Faat
oA Wkgela DAO TREAEES Fuslt).24)

Y. Ripple25)

Ripple2 =2 237+ AAZF ZA(global interbank real-time
settlement), ¥#(currency exchange) % %+ (remittance) AH] =5 A
Fote, JAEY dollA e E5AQ Ve 7] 9FAA A AE
olt}. W= MEZgA]xzo] 9|3k Ripple Labs Al 9ate] 7jslo] &
9= At = Ripple Ethereum¥} #o] 4%3tE3lE o]&3k At
2utEA kY 22 o EY Aol dE FEsty] 9 EdFolg Kk,
Aeste 71 52 Auzrt BEgsiA JoEo] e &g Aol e

5
ke AAS ZEa gtk B 4 9k

Ripple2 H|EF<Qlo|L} Ethereumd} #o], XRP#h= AHA|9] d353l&
s}5 Zkal 9lom, XRP 9lox dejef 22 Uit A Es vEFS] Tl
ogt AHE A dgth

20163 Ripple o] SBI Holdings®} A ofrlole] H§7]o]

24) 37 AFd& 18W 4] 3x. Economist(2016d)

25) B 24 gL FIES Fuste] FAEUY. Thomas and Schwartz(2015),
Ripple(2015, 2016), CoinDesk(2013, 2015a, 2016g), Business Wire(2016),
Financial Times(2016), Finextra(2016), The Finanser(2016)
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TA Sa A2F EEAQ Ves Hyudhe s B OE sk ‘SBI
Ripple Asia’9] A& S =

F718 F A 2"l EEARS =

om o] Qo FHI|AES % AA ZROWES AHHo= I,

27REkaL 9l
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A A T (back-office) 7| HAEE B AAS 7ty BEHQ =99}
9 =¥ Fodstar o

AEAGS ESAQ] 7Nk ® 9% By, A4 F de P 5
A1 Yelj= ebds] bAdsleo] Wel, feEe tAEE(digital securities)
=2 olssl=HA(cryptosecurities) S 2= AP 7x7F P2PE AAE ]
*sslEstE o] &t A A Aolth(Lee, 2016). HIESRINA
o} 7R R o]2fdt Aol Adihk 2 HAk(clearinghouse) 2= F53}
H 7ol {1l Aolar, Apgtolud HAE Ax} glo] BE Al FH9
Awef thae] AAZE AN R o] FAXA H Aoltt. T v|H
(CSD)&e EAetA] @A 2 Folth. 1oyt A= ojgt Jejo] A
ol sl 7, AR sl & HAAlEe] we B
& 5o, A EFAQ 7lE FEdAT AEd vt 22 Y
FANS] dsstEdA Gl DA AdE B3PS 7 ok dEs
b gt JEE EFAQI] HESICA 10%vt A= B
of 7|F5= A 7t N el vlstd, Al AlA el T4
ol 129 Rkl A& de Art o]FofAal Qlth. 1gal o]
RE AdES 7IS5ste 9% 9] HEZS A= Hud ¢ gl
A71E ZHA Hed, oldd s A Z7HAFEA Al AR
FolA 7hsd ANAE
[e)

THE A AE 5 3l

et dAe] == Hop AdE Thedt el wimi A e Al
22 AAd5-(front office) GANAE iAoz g W=7t vta, 7
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A ©)
o F7ERke] AHA 3 =7 AR vlgT7Ie] 4 2 gl A S-S

26) Sl 20168 39 2290, T4 - AL 5o xR Bt WE, ol
Ao, ABDE o} mgelrt,
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2016b; SWIFT, 2016; Morgan Stanley, 2016).

H)=0] tiFAQD AREAE AT Au]2 7191 DTCC= 2016 140
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2% Ne71dE94e] A FYd = wfg A=524< HEE Kol
Atk ddlZ, DTCCE 20169 49, Axonighs EEA20 7]

JP. Morgans H]&ES 4709 22 F§3AEY 37 4l&
(CDS) ALl B5AQ1 7|uk 49T H=E] AFA AAE
7% SFRATHDTCC, 2016d). DTCC(2016a)= E=AIQ]

gk o] JE 71 ApdellA] IR o] FolR] = A ke AHEA]
AAARA el e] s Folo] Ak} dAle VedsS FHsE B

o= b "art Jrke 992 Adstan 3

Eome @ o ¥o

DTCC7}F HE3 EFA¢l AHHAADTCC, 2016b)olA F7AES
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DTCCe #Z2 T4¢HTE A3A 712 S5917]sh &2 ol A v+

g3 Jdsh, wEbd E5AQ 7lse] =YHEets AR
o= oW EFFA7E dofoF skal, tAHreconciliation)®] &
J

5
(ez]

=

2o] 8 Al AL @ Rolehs del &Ag ol Sk Ed
BEA0e Agon AdojAt AAYIZte BE, dE SW TH0 2
L @A) AsHNE SR sbsetn, BEAL 44 B AAF
7% AQFES waselol Bk Ae AHSL vk 2w LEA
Q7% mgHe] dHon LYHIAAE FORE el A7kl
H 228 Aol g8 Alstel e Amnchs 4
=

)

d A
(technological feasibility) & Ho]FE Zo] ofyg}l =do= Qs #E
Aol Aol Hlzy s Zr A2 gelAyold S g A A 2kl A9
24} 3ol & olFojul= Aolgtal Auskitt

sk -9 European Securities and Markets Authority(ESMA,
2016)= EEZAIQ 7= AEAE =l wE o] FAAH HlEs
AASIHA, Al ts3 Z2 2 A HIE ZHeth S, dE
(cash) At &2l FAGF AdolAe ESAIS =Yt 3
g doel ojA= AL olyn, wepx  FAA7] B central
counterparty: CCP)¥ & ‘A3zt 7|3 2 @HHE= ofds] dad 7]
t a2ga 98 #e, $AF(margin) ¥ 58 AnfEA R ¥
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ARA Gl BEAQ /%S £S), BEFoRH el @ ez )
gt Wejor FEHOE AFHE AES Ted RrhAccenture,

2016; ESMA, 2016; Morgan Stanley, 2016; Oliver Wyman and J.P.
Morgan, 2016). AAZ E5A1 EA3 AHAE o=, AEA
Aget HHEste] AR 7S AT o) gleoEN FHAYN9
2] n]-&(back-office administration cost)& A7d 4= Utk Aot}
SWIFT(2016)= theFeh 43 A7s d&ste] A4 A AAA = #
Aol A dol #ef(delE e g5, 7159 2l At 5ol &~
H&= vlgo] oF 1709~24094¢d, TH#AA(compliance) A -l
AQ 5 HEo] Hof 12099 Hale Aor FAHEY, E5AS 7]
9] &9 - 8ol ot HAY AA, "SR, odF R4 dA]
71E Az="3 vadd o dAAA SR wid 4009 ~450919 ] AL
HE A7hs 71 o Advkal #4383t 38k Goldman Sachse= 2,
repo, leveraged loan A]7&2] Ak AA FEoAqTt AAAHoZE vjd
60elde]o] n-gdzks 71 = dom, of7d &3, AEdE, AT

(<3

p

O

F7HA E3betd AzE R oS AE Aolge dS5Es Wasdl

(CoinDesk, 2016r). "]=re] EAQ FMAF A3z} 7| olgfa & 4=
U= DTCCO 20159 % <Fo)o] oF 169de], dH|&o] ¢ 159 a0
H(DTCC, 20160), 99 LCH.Clearnet Group? 2015d% 4=9]o] 49
1,6609 e, dgdn]go] 39 5520922 (LCH.Clearnet, 2016)9< 1L
Hshd ol g x_]n TEE wg- A B o Qv 28y T 339
A At vkt o, EEAIQ UEYAE AEA7]17] flste] A A
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TEAC HAES AAEL Yo (Accenture, 2016; McKinsey, 2015,
Morgan Stanley, 2016; UK Government, 2016), ¥ Add s o=
7= At FAA - FAY JFAZ o] At

D 71«4 A

229 e ARG Este] B8 d oM A Ao
A 7V ol AAE A gl 71Ed HAE A % 2 =K scalability)
o] EAlelth. &g upel o] #A) HIEFSIA Aol Al - A
FEAE AT, Adrse ®

A5 A BRE
JESE A - LR AukHel AEA
WA %H(public market)e] 7
PoP UES et B2A9e

% ol wm 571 wobdel wet o ®
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A8 Fo|7} o] FoAaL glo}, A AR EZA S 7uke] ofwl Al
HS whEo] UE b dojA= 1] 25, o H FZEAge] A9
e 7sAde] AAY EAgE. d&3d Ethereum® DAOE 1 8te]
Abelolth, 2E]a B F& A|&ES] kAol oW EA7F AT A
9, 7L JEe 7)E Al ARG A7 4 glom, FEI R
o2& 7FsAd ol ATHESMA, 2016).

HEFRQD Al B 4 o], BEFAQL 7d WESFl| A HAs}
= A T3 549 shus A FeHol EZd 71EE Ade F
2y Aol BrFssitheE Blolth #Foeg sty H|EFQle] i o

]

ol
d Afole v BEe AdE = 3 W BHAA HEFQS Ed R
s

il
il

2857 fleiM = A FAx - B el EgEofof it

o8 dast 7led HAE 71EY A2" 2 593 Vs 7Y
St e EEA9 Al2=®'Fe] odF5A(interoperability)S & H = o]
th AEge grol oste] EYA aurt o AA v 5 9o,
a95E O A2Y 52 E9F0] o eEA d& F e mZiol
gs A4 Aotk

EI ESAQ Vses Edsteal sk ARRAE BlEY s ZRA X
Ao B qdelol} Aul £ o] Sae] nE wEE AV b
glof gk o5 Sl 7dHe Aol A4 54, AdiAte] e uet
AA F715 AFH o7 AT 4= glojof Ft}

2) AAA - A=A A

2EAS o B AaE FL TAFS AT oA A28l

Al T-Z(governance) ¥ 1A Al(incentive scheme)ol] tale] oz},
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5 Fo7 o] 2AS AA Fort mEHolok ek AREAI A
=9do] =oEE BEEAQE nEY o] vESA AAE #sA
U oAds =Aste gl fle MLE BESA] ofd HAHE E=
A gla ojzlg FAMY ESAQ vEHAS FHsE A5

&
T

a
Ea w2 oA 24 oM Ayt A el Al ofg
% s

ol AdsHA AAle= Aol |
HHE B2Holo| = 7z w=r) Ao w2 wAro] ofd, ZpAle] ALY
2 ool oste] HEYA Foleh= 3lol7] wdel ofn WiAA<l
TS 2t ok B o qlar, webd E50 A5 Sl gk e
TAE AT dade a4 ¥oha & 5 A

ESAR] 7I9e] AP EFo] AR AREEY] A= WA -
TAA SHAAME sjAdsojof & HAEo] ot 4 BFFAQA 76k
SAAY EHFol AEar] s dAETH, S dasksde ¥
&, 8, A8 2 A o]d ol 3 WA LAYF vl ojo gt} ®
g F8ESt T3 22 AXEEd #A-HE 7SS A FolA EFA
1ol AAI FEshe FEol == AYdws davt Advk Zd= qf
A7 ke w2 JA v Foet 22l BEEA/Y A9 TR
reso] 742t & yghse oA EAE] wiimel o 4% dud
TAE J&st7] Al E APAA 243 Feo] HyA otk
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2. A EFA¢ 7e =Y TF

rok

7E EEAQ 29 9% 22d ¥€8 2 ALAYG

1) R3CEV28)

R3CEVE EEA0 ~ElEY R3¢ AlAl Zb=9] 50997 a83AI=
TAE E=A0 ArAdo R, 20159 9¥€o] 9/ 22 Uy 83
A9 oz AJZF . R39] A4#kel David Rutter= R3CEVe Z
T Y] JF LRAAE EEAQ 7ES =Ys
3 EEAQ 79t A8 o ZE Aol

i)
32
O 02

)
o
z,

ol

rr

K}

ass

K

WL

=

ol

K
¥o,

o

o

== =540 Y

E
oA E=AR 7es =9

=

)

# % J.P. Morgan, Goldman Sachs, UBS & 979
3IAERE AlEHE R3CEVE o] % AAAY Fo] 73S FE8hA
7h AR A AA AA A 50719 7)ol Frofst= 2l
2 AAstelth. delxE 20169 4¥€ 159 shEg1Eol Hx

FH3Fo < M-1>0) Ao ot}

28) E 24de 08 EIEES Faste] ZAEATE CoinDesk(2016h, 2016i, 2016;,
2016k, 20161), Coinspeaker(2016), Cryptocoinsnews(2016), Econotimes(2016),
Financial Times(2015a, 2015b), R3(2015, 2016a, 2016b, 2016¢), Reuters(2015)
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oL 2249 7149 B§ =9 % =9
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g (20164 68 7|F)

7F3 L 2k zho] 713849
2015. 9. 15 Barclays, BBVA, Commonwealth Bank of Australia,

971 713

Credit Suisse, Goldman Sachs, J.P. Morgan,
Royal Bank of Scotland, State Street, UBS

2015. 9. 29
(137 714

Bank of America, BNY Mellon, Citi, Commerzbank,
Deutsche Bank, HSBC, Mitsubishi UFJ Financial
Group, Morgan Stanley, National Australia Bank,
Royal Bank of Canada, Skandinaviska Enskilda
Banken, Société Générale, Toronto—Dominion Bank

2015. 10. 28
(370 713)

Mizuho Bank, Nordea, UniCredit

2015. 11. 19
G671 713

BNP Paribas, Wells Fargo, ING, Macquarie Group,
Canadian Imperial Bank of Commerce

2015. 12. 17
(127 7148

BMO Financial Group, Danske Bank, Intesa Sanpaolo,
Natixis, Nomura, Northern Trust, OP Financial
Group, Banco Santander, Scotiabank,

Sumitomo Mitsui Banking Corporation, U.S. Bancorp,
Westpac Banking Corporation

20&% 37‘17% SBI Holdings
2016. 4. 15 | -
A o1 S8 1%
20(11(;] 47-] T%g Itau Unibanco
" (1h )y | P An Insurance Grouw
2016. 6. 2
(1) 7 | A4
20(;11675]1 67~] 123 Toyota Financial Services
2016. 6. 29

(171 713%)

Banco Bradesco

A}&: https://r3cev.com
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@A R3CEVE o] 71da3te] A&H4 99 % =
ek HAES Foto] BE5A U EYAS &395F, 7exs 52 Ao,
w8 Azl 53td EFAR] 71Es gt S5A 7ise] 28
_?4

-

g 4 Qe 2§ AMs REe Aael o)A 7]
[e)
=

)
ol
20

Ir
o,
[>
(m
Ll
{12
>
ol
20
2
2
wW
X

W skitk R399 #igol 9shH, Cordats 719 3713 ESARITG=
THEE g g2 EAHES 7
D 33t 3ol sty ¥4 7158 Holof & AW HQv}t Qe
FHoAAH (=) Tho] A4S Ff, Hasi)
@ 9 EA7]&(central controller) §lo] F&3)AF 7+ AH4 24
3 E(workflow)S 7}Fs3shAl s}

A% A8 QA Aol okd, 2 A Ad 29
A 7ke] Gl ol Fof k.
@ A 8 AE 2A9 wmE Folr} sbsdteh,

® v Fo == vAUSS AL

L Z2 4ol = 58U E5A VEe] 282 9% 874
Masd AgS dasisinh o] 87Hdl= A28l A5/ (interoperability),

o O /=
, AA, 958, A, repo, =g, Hyo] xEH

-

kel

N

29) T# 449 Ethereum A% #x



R3CEVE w& FrolA 78 & R=E A 6331 Y= gg Aol ALA
(3]
H

Ao
=
BB AT ZzAERAe] YZo] Piria —g e

2) Hyperledger Z=Z 8 E30)

Hyperledger X2 A E(o]3} HLP)+= Linux Foundation®] <4le]
ol 609719 719e] Foeta e =2 EFAd Z2AEZA 2015
o129l AFE . A Fol= 2071 719 Folm AFEgleH, o] %
A&Aow Fo] 71919 8 5& U7 20169 69 @A) Foi71Y S
60o3 7ol Estar itk HLPol= R3, ConsenSys®} 22 54191 ZE714,
Cisco, Digital Asset Holdings, IBM¥} #2 IT 7IE3 ©0E9
ABN-AMRO, BNY Mellon, J.P. Morgan¥} 2 S83A}, Sharoeb 249,
DTCC, SWIFT®} 22 a8t 3 4~ 7|3, 59A#4, CME
Group 52| A% %03717& o] FHA Fofstal JIrsy 2016Lﬂ 6L A
HLP #eo] 7]3ke] #3ke <& M-2>0] A= 2
o] 713 ) Zev|o], Rk F(associate) 3| YO 2 FEEHT, &
E Swol FAgle] HLP9 -“ﬂe H| 3k ANE Do Fojet
AL, 7lEA FHe #E AFS T 7 k. ok, ZEnjo] 3]
HLP9] ©o]A}&](governing board), PIAE L3 D 7E} $1Usle] dxE
APE F A AFo] Fojxvk= oA zfo] 7t 9l
BE AdeA dAskE YA Adel H&4eR AMgE
= P RS FEe] sk A4
2 s(Linux Foundation, 2016b).

L

=5

30) £ A2de b FHES Fauste AU S g2 A 91(2016), Bitcoin
Magazine(2016a), Linux Foundation(2015, 2016a, 2016b, 2016c)
31) ol A= et Yol Ago® 2016 7€l HLPO it
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<E |lI-2> Hyperledger Z2HE %xto 7|3 812 (2016 6¥ 7|F)
TR ol 7)1

o
= 21 Qx| CME Group, %7122, DTCC, J.P. Morgan
- pu o

(Premier) 7)<, Digital Asset, Fujitsu, Hitachi, IBM, Intel, R3,
7| e} Accenture

Sk o B A A9, ABN-AMRO, ANZ Bank,
BNP Paribas, BNY Mellon, Broadridge Financial
v Solutions, Calastone, CLS, Cuscal, IntellectEU,
INVeSHARE, Montran, Moscow Exchange, State
Street, SWIFT, TMX Group, Wells Fargo

ol ut Belink Technologies, BitSE, Blockchain,
Blockstream, Bloq, Bubi, Cisco, Cloudsoft,
Coinplug, Colu, ConsenSys, Credits,

74, Eurostep Digital, eVue Digital Labs, Gem,
7€} Guardtime, itBit, Libra, Milligan Partners,
MonetaGo, NEC, Norbloc, NTT Data, Onchain,
Red Hat, Rabbit.me, Skry, Soramitsu, Symbiont,
Tequa Creek, Thomson Reuters, VMware

(General)

A& https://www.hyperledger.org

O F94 AdE AL 5 e A4 ARE o Ao, 4%, S
=90 Al=BS FEslal AdE = Qe oA AN Yl
#9392 s=no]~(code base)e] 7Rt

@ HLP &34 #AgAte} AFAES] Al w71 8 L8482 V&
&5 Al(open source, technical community)?] &4

@ 7R}, &7 AFAL, HE ARBAES Eslels A 2ldEe] 3o 3

@ 319, ZtF YAl EES] T T EFAQ FAE g A=
71HomA L] AT 43

A HLPoA+= IBMe] ZAl3t ‘Hyperledger Whitepaper o] thalh W5

5
AEE APt o, @3 IBM, Blockstream, Digital Asset
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}32, Chain.com

tol, 20159 109 27

°

A~
T

=k

ol 2Hg = At

Bloomberg(2015), Forbes(2015), Nasdaq(2015a, 2015b, 2016a, 2016b)

o

o -
S

%

=
=

Nasdag®] &9

2015

1

T

o

7= ZEEEIH 7l

7B Nasdaq Ling32)
Nasdaq LingE ¥3i

D 949
Nasdaq Ling

32) & 2de vE =3

Private Market |
2Zo|t}. Nasdaq
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Nasdaq®] 3o 9], Nasdaq Linge= HlE 71714

H =
H-F(cataloging), FA A oA o2 H}AHS EEHQ 7Wto
AP ehs Hx9 ZHEo|t} Nasdag Nasdaq Lingel 12)714E0] &
249 7o goz F4 Wiy LfA o)xel gk hdd AL

7150l g #E - A AHAE AlTRA d Ao
Nasdaq LingollAl F2&o] Agss HzxY 1A 7
ChangeTip, PeerNova, Synack, Tango, Vera & 671 7]¥o|t}. Nasdaq
Linge= 9zt U3/ E ol5 67] 7194 2ol gk e 2 wijufA )
= A g9 3ltl. Nasdage Nasdag Lingd €9 7/IA1E 2ExsdA &
FAQ 7ol Fe FEAH LY AEgE JFASE vHES e
7]solekar ekl

Nasdagq Ling Nasdaqe] F38tal & “AAME EFAQ 7% oY
AloJE] B (enterprise—wide blockchain technology initiative)' 2] d3to
2, 1 7 AMAR dRQ] EIFEolr} Nasdaq Lings Nasdaq AHA<]
713153 Chain.com, IDEO 59| 7|53t g&< &sto] /st

Nasdag2 o]ojA 20159 12¢ 30%, Nasdaq Ling A8 9] 45
A¥E Wxslct. o] Mo Nasdage Chain.comAH’} Nasdag Ling
A DG 7S olgste] HFA FA Aol 1 M5E AE
AAE 4 Qon, o] AL FAAA A BEFQl 7]%9]

9% W58 (proof of concept)s Al&dh= Aolgtal o
E5AIL TIeol FAANGNA AA raF=

! 9%7H =4 4 d= AAES 2t

¢

Hrr

T HER Nasdaqge 779 o)Z2d At JofA] AAFRE A

ESAR 7o Algsh= HJ?}—% ksl glow, 1 dskow
20161 24, oxEyel ARt A olxEyote] ©dA A (Tallinn
Stock Exchange) 247195 oz A& (pilot)S AlZsictar wkg
BFGITESY) o ~EYol= o]n] H7FH O & ‘e-Residency Bh= b Al1UQ1E
Al='lE et 7] wiiEel Aldegel A9 =rtE ddE A
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7%&1# JH% iﬂiﬂ Tﬂﬂlﬂﬂm*ﬂ Ak, T E718(CSD) -
5ol o1& FPsatn® ¥ AYUE Wk
h 52 AAYLASX)H
Nasdaq ¢l E=5AA 7] =gl thate] A=2410 w2 de Hol
o] ==

a9 e IFFAA YA (Australian Securities Exchange: ASX)o]
th ASX+ 20154 2€el AAke] 8 Ad A2 9 SHYTF 1z
A ool =g AR s waeakgla, ool 1149 Al A
A 93] (Business Committee)oll A AFALS] HAF AAES ¥x3H3F T4¢]

zete] dadel= =2 Al oM EFACIY =S 2233

= 7Fsde AR ee Aser AdFsiith

o

b o

olojA] ASX:= 20161 1€, EFARIY =51e AT &4 AL
g3e JEYRE 1=12] Digital Asset HoldingsE XA 38} th.35 Digital
AssetS % 6~1270€0 23 EFAQ 7|zl 7|Hsk Q2 PAHA
A EFAE Jidetal, o BE ]Sﬂljrﬁ]ﬂ** Ogo = gk Al
o] FA ASX7} AREstaL Sl HAabAA| Al2=8IQl CHESSE A= &5A<1

33) 28784+ Nasdaq Nordico] A& 100%S Aakar Aok
34) £ A4 bgS TAES Fauste] FAH AT
ASX(2015, 2016a, 2016b, 2016¢)
35) ASX+ Digital Asset Holdings®] AFAES H A3 70|72 st}
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N Ao AE A4 dE i FAHES o] gtk o

E 9slo] ASXE A=Y 24 ASX EAF AE W9l ‘acceler8 o2t WY
H EFAR] ZHEF AAS A dAES AASIT ASXE 20179
AT Azt digk HFAA AAS HE Aol

o dEA A =TEUPX)

A AY A 1FJapan Exchange Group: JPX)2 2016 2€, &
1l V= AEAE =Y beAS AEsH] A iSO H~
IBM Japan¥} &&°o2 AlZFsttlar @i sdvh(JPX, 2016a). & HAEE
H| 7723 o] A7t WA e FaAlddA E5AS B9 4
59 7]=4 A TheAdel digh ke AAlskE 3o

L oolojA] 4¥d] T s sfuEd E]]Z:E% 53%3}04¥*(Nomura
Research Institute)$} 3502 A%

2h) 71

frEe 7 E8IAeE TAVIHES A AREY Ads ZA
(post-trade settlement) AMH|2E EFAQ] 7|Hto2 AFste AS &
EE T5Y =8E 7Eo7E dYste FHAAMOUE AT
(CoinDesk, 20160).36)

i

g=ro] WA Y2 (London Stock Exchange: LSE), "=re] CME
9] 71352 ‘Post Trade Distributed Ledger Working Group’ o] &=
Aol EEAQ 7|9 AEAY =S =98] 9%t 9 aFES 4
3 tHCoinDesk, 2015b).37)

oX, OE Olﬂ

36) 7709] Fel Fg71#e u23 2t} BNP Paribas Securities Services, Caisse
des Dépots, Euroclear, Euronext, S2iIEM, Société Générale, Paris EUROPLACE

37) #Fo 71#e vS3 Zrd. CME Group, Euroclear, LCJ.Clearnet, London
Stock Exchange, Société Générale, UBS
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| T3 o] EFAQ] 7= =Y
2 HIE ALAYES KA ZTHCoinDesk, 2016p). ©] ARAIY
] QS o8 U= TEAT U ANTR JHEE
= 98t TEY =¥ & v slojekal RSt
Zol|A= 20161 4%, Wanxiang Blockchain Labse] %% Chinaledger
= A THY AN LEAs EFAR E4EF NS g 9%
¢l Chinaledger Alliance”} =5 $1tH(Bitcoin Magazine, 2016b). ©]
Agdel= 171 555 AGEFAANL B SHAHLE] ot glon,
TS A Y3 (Securities Association of China: SAC)2] <lIE YK QHE]
A3](Internet Securities Commission)7} ARtz zrojsit), w3k
20169 5¥ell= 3171e] &8 2 1T A=) B5A1 A3 ‘Financial
Blockchain Shenzen Consortium’®] =319 tHCoinDesk, 2016q).

MNE F83AF ZFLollA o] BoAr &3 og2x4 EEA0 Fo|H%

3] dashEstel dHE FitelAe e el FHFstal e, 1

Aol #H EFE v BHst ok 20159 12€¥€ 10749

Ak o] o]ojA], 20161 1€el= thAl 15719 585 &=Hstd

A, T 20709 Y B EYS Tvlskal dthal wESISIth BoAw

R3CEVY %7] #Fo7|Bo2M(KHE M-1> #F%x), E2ZA2 7%k &
]

Lo rlo pv

o
jubad

o
P
k]
X
ol
QL
k]
%2,
£

w
*x

2) ARAZ A=Y S FF

Fawe] ARAG FAGE FolA o} AEAGel A ] B2

38) BoAZ7} Bfralal v EFAY R dsstEst # 53 5 2 7HAE A)skd
o3
- Cryptocurrency Offline/Online Vault Storage System
- Cryptocurrency Transaction Validation/Payment System
- Cryptocurrency Electronic Payment System
— Cryptocurrency Suspicious User Alert System
- Cryptocurrency Real-Time Conversion System
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71wl =it ddsto]l FAARL qtAldel wEkE AP Adsta
A= X2 [k obA ARAIEE] o FEe o EHFom =i A
AAZF B&dsta 24 T gdolr] ol Z=o A= ES £F
A 7=l WE 2 AAY - 7He S Brbekal, dA A TQ ARLA]
Follo] =9 =oE AAREAM N S gofstar, of7|dlA dojxl
AEok AAg Vwte s 5 Aol FHellok & kel i Z ol
e Ae ALt shal Sl ARl

wj=ko] SECE 201549 129, Overstock.comA?} #pale] A8 =

o] et ESAIQ FHES T E Fsto] walshivtes A8S st
5, A 7lE gEiAE AgE 43S Hska vk < SEC @
% Mary Jo Whitei= SECS] &3 JfAAA SlollA AnALF-E] SJA}

(transfer agent)t} ZAA|7]&(clearing agent)¥} o] E=AQ 7]uke] =}
B o Z]A o] AS S=(registration)dt == &= 29|

o] AR5 Hdsl= ol dAle] A ot Ad Wl JITKSEC,
2016).

US Commodity Futures Trading Commission (CFTC)9] J. Christopher
Giancarlo 9]%(CFTC, 2016a, 2016b)> EE5A91Y} e A28 70|
2 g8d F JAEF F7] YslE Al wlidel galo] Aok R
29 Do No Harm'olgh= rAIREA S FHaljoF dvha Adasd

218 MRl AEsta, FAYTS e 2

y b i S W -t i T

B %
=
o
2
N\
N
olf
ol
K
e
e
oX,
o,
%0,

o
B
o
ot
o,
E
k)
o gt
o i
tlo
2
of
:(?L_',
o
ol

= - -
, O1E SIsiA AA Z=re] AT ek 2AS T o
(principle-based)2] A7} o] FAX| =5 FHslof strf= Zo|th
389 ESMA(2016)= F4AF E5AQ] 7eo] &Y, AH8E
AP EUS A1 o FEoA ofH =,
2 ARG 5, B, AAl, 7159 5o Bi

o
A A% | A AEHEAT AEF ACE, A 7]
| e
A

te
S
i_t‘l
‘O,
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N
wy -
>
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ol AeiA# &2 & AHNM EFAR] 7|Hke] 2=
A/AA el ek AL oyt vhwt A3 A thide]

e = &2 g o
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ofgA WG
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I =549 7159 28 =9 % =9 A= oF 59

‘Y A|2EV o] Ao ‘EFAQ1 7P S tid)ste] AESE W-golth. AA
2 Q| up A A ke A, A Z et Al (European Market
Infrastructure Regulation: EMIR)S] #7d¢l| we} CCPE &E3slo] AAkslo]
of st AL YES EFAIQ 7Nkl E od3s CCPE Eﬁ}oﬂ‘* Els
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