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Abstract

Recently FinTech becomes a school, in which blockchain technology has hailed as
the center of the fourth industrial revolution. Today's Internet is for the transmission of
information, while blockchain technology is a distributed ledger technology, and can
transmit values, like the trusty role of financial intermediaries in the past. Thus, it is also

known as a Trust Machine.

In this paper, we introduce the blockchain technology with bitcoin. However,
blockchain technology of bitcoin cannot be fully applicable to the highly regulated
securities and futures industry, it is suggested to adopt different technical methods such
as the use of the private blockchain, the use of smart contracts, the incorporation of the
supervisory unit as a node, enforcement in anti-money laundering. It can improve the
efficiency of RegTech, making the complement between the securities and futures
markets operations, and simplifying the post-trade clearing and settlement process. It
can reduce the operating costs, coupling with the 24/7 and transnational characteristics.
And it is expected to increase the trading volume of Taiwan's securities and futures in
Taiwan, and then enhance the real economy. In addition, the study will explore the new
technology that could be able to increase employment and enhance Taiwan's

competitiveness. But the transformation process will be a rigorous process.
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Blockchain technology is facing the challenges from the legal, speed and
operational aspects. The government, industry and academia can cooperate to achieve
win-win synergies goal. This study also interviewed industrial experts to understand the

practical aspects, as well as the challenge from Ethereum DAQO hard-fork.

Keywords : Blockchain, Distributed Ledger Technologies (DLT), Securities and futures,

Clearing and settlement, RegTech, FinTech, Trading volume
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Making a hash of it

INPUT
Transaction A

Any length of data

OUTPUT #A
#DFCD 24D9 AEFE 93B9

Unique hash value
of fixed length

Each transaction in the set that
makes up a block is fed through a

program that creates an encrypted

code known as the hash value.

Transaction
A

!

Hash value
#A

Hash value
#B

MERKLE
TREE

Hash value

#AB

Hash values are further combined in a

system known as a Merkle Tree.

Combined hash
value #ABCD

Hash value

#C

Transaction
D

Hash value
#D

Hash value
#CD

Timestamp

Nonce

The result of all this hashing goes
into the block’s header, along with a
hash of the previous block’s header

Block 11

and a timestamp.

The header then becomes part of a
cryptographic puzzle solved by manipulating a
number called the nonce.

Block 10
Block 09
Block 08

Once a solution is found the new block is added to the blockchain.
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4L % & © The Economist (2015)

4.p%5 R (timestamp)
£ WL

“”pja ’ ﬁ;if'é g

B9 Ao - R

P A P EEH R

lﬁfﬁ“ﬁ&wg%—-ml— i P R AR F\)‘

[F 2= A R A

B9 T H.phiek 2

FH4AT] Y R

SRR LR B

ZIAL A TR ek ¥

NOﬂCE

LB AR

E R E RS N

BrREDRSME FRRE LY 2L

Y hx e

Wt R ML L E

18

B Ef chde iR B

(Block 10 #) ~

12

IE'

’F{—E!-— l[}

R

TR E

54 ehpk

PR

BT P4 N endes B o

IN

#ABCD -~

£ s R B, (Block 11) e BLEf o & —

R

2

BiEAEA GTEAF ~ o iR 0 B fE A5

R T R AmnT D

» Nonce £ — B fe4v R F ap 8 % — X ehlicF o il

k!

TR

¢

VAAA - B

doi:10.6342/NTU201700214



5. %4 F 441 (Cryptography) : % S.4aPL el S50 o4 > TAHF LR
(asymmetric cryptography) > - B E FE A =& b o HRBEEREBS]
H R ET Esg A .

AMAS B 0 BRI 24 7 OB PR P BB

B OBEE o g B3k (Alice) F E - EW A B LR D (BOb) BB B e

(1) F1* Alice s s 33t L 40 % > 30 L4 jc Bob & 1 41% 5 c0 Alice 12 4
HWLIRG 0 @ UREN L LS DS LR kp T
e Alice > L = E T 00 ke w*#{&w?&ﬂﬁ » W xR

X828 10 -

Joy

0 Mike  ®ajice
AllceB'JfA AllceB’J’ N

TR LR B & ETE (2016) 0 K AT EE

Ted

Bl 10 ®BEHF-L r%E
v ob o Alice 21 L Bob th2 st %15 0 R 4 1% ke Bob o
R AREALS G EOEST 20 Bob B3R T AL

CET TS N TR

SEpumgen § Ry (Alice) 2 a (Bob) KR iLH A r RAE Sl BB Y & 4 o

Wl ERNF Y- Ea L Bl (;l, FLkikh B R ﬁi)
19

doi:10.6342/NTU201700214



o
BobHIFA @

T % (2016) > G AT R
W11l HaAFHH-FE L BEan% 2
(2) m iz iRy 4 RIE DHEOFE -
TR REE WY R WL FAFEPICE TR FHRED
b N FR L TTRERE 0 BT AR LA
6. B - b :“FJ&@ siE K BT AT g@,$%%%ﬁigﬁ,%?
W T LR EATE A ot BT S B e e R F AT B R AT PN R M
Gt hiE G o FS R (mining) s £ FARTHRE R RS E ﬁ%fé%l

(miner) ; m 2 B FHH > TRGFLE ﬁv‘&&ﬁb@égﬁj—-ﬂkﬁ; Ko

(B AT - 24 50 RS G R IR ML R R TR L

bl
‘g;
e

HAARrE- g R4 FIE G B L FREPC S BRELT LS B

IREHIEE LS BARawa p R T o AT R BER Rt

- Ly

G0 8 7GR B T AR B R b A B R R L A s
! i

6 ;’%1 B"]"‘ F" E\:‘ cﬂ’%fgmm |1£]'i o

doi:10.6342/NTU201700214



FARE EER 0 RA A T T R RT] e
W R BB R > REEER A T o

A LY T

PR e i3

2 | ARTIVRR FE

5 | Has T ERERER T 5% A
6 | e P lE K R R AR S

L4af - g
7 WA R TR IEt BEE RIS BEE A

i+ 4

FHAR: B2 40 FTE (2016) > 5 hFj

oy

7
i
J
She
5

=%
oy
hpasl

3.3 % MR 1E AR i fR ik chR AT
FHABE - ERRAR DL FRR 0 L EBDET L RB RS LR
HiEF o FRIEZET . RHAADPFRR - 4R 12 1 FREP EHE £

i B2 miE R R > A AL R4S

T d R E S Leslie Lamport # J cnBEE BRI Y A A BT RE 0 T E R RE o ¢ R epiL )
Fele dH B TR R SR A TP A BERRA R RGE REERE L TR
L BRE L B G BB F 0 RS- RS B LR et
A A gy o dofe it drg 2 R BE NIRRT S RARL B ORE A7 L RAHE
T A - RePEGR 0 AT R AR A e B A Y #}F’” (IR SRV S kb L
ApEE O BEDI - BEHSOEE RV Y RRE- BBFIOF R -

21

doi:10.6342/NTU201700214
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1. Securities transaction

Asset ledger stores ownership details and
trarsaction history

In effect assumes the traditional custodian role

Pre-trade transparency and
affirmation of holdings

A

Werification

2. Asset servidng

CSD iis virtual layer
coordinating the
role of custodians

bilateral waice
conwersations)
still provide

counterparties

Eliminates the need for CCF in cash

transactions

Securely records ownership rights
ard encedes trarsaction details

Interoperable cash ledger enables near real-
time settlemenit of asset transactions

3. Derivative transaction

Derivative
Ledger

Collateral

Referenca
databasa

Custody &
portfolio
management

Fund maragemerit and fund services operate an an
interoperable fund ledger

Trarsfer agercy replaced by distributed ledger
consensus updats

i; Risk managemant

Finance &
accounting

Collateral
management

-

CCP still novates centrally cleared derivative
trades and is entered into the lkedger as the
second counterparty

Contract programmed to
exscute automatically

Interoperable collateral ledger enables near real-

time, effident allocation of assets for margining

Derivative ledger stares smart:

contracts and execution algorithms

Tk kiR - Euroclear & Oliver Wyman (2016)

18

Reference data sources are agreed bases

for calculating derivative pesitions and

chligations {can be distributed ledgers
or regular data sources)

TAT BT % H4hd ez T8 8L
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Model 1
Current system

All banks check with central electronic ledger

Model 2
Public blockchain (permissionless)

An open network that anybody can access,
like the bitcoin model. The digital ledger of
transactions is shared, transparent and run
by all participants

Model 3

Private blockchain (permissioned)

The preferred option of most banks. It is a
closed system checking all details and

controlling access via invitation

k& ¢ Wild Jane, Arnold Martin and Stafford Philip (2015)
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AML compliance costs and regulatory fines continue to reach new highs
AML compliance spending + AML regulatory fines, 2009-2014 ($bn)

$20
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S8
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sS4
52
S0

$18.0

Compliance spending and fines (bn)

2009 2010 2011 2012 2013 2014

m AML compliance spending AML fines

Source: Accenture, Celent.

F 4 % & : The Goldman Sachs Group (2016)
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