\ HAXIZ 2018-08 \

20184 AN HIgjojE| 78t ——

BHEX| 0| S8 24

QU|0f- SHY - HEX - HO|Z

o




(ITf]
QU FFHANINATY AT

F2 XM]

71A8t5(Machine Learning)7[4F ARR|A HlEo]e] £4] 9 52y a4
SIEHZAAIS| AT, 2017(3X)

7|1 A185(Machine Learning)”[8t oV ©X|(Anomaly Detection) 7% I+
-HAAS] Bofg FAHoE

SIS, 2018(ZX)

i)

ane EAEEdTY Gt ATT Post-doc

HEE AAdYEE A o4

HE GERAARIATY A7

HHX= 2018-08

20181 A4 HIHOE] 7[5
HAR| Of S5 24

|18
:
02

£ 2l 20184 12¢€

X Xt 2 0§ of

g4

2 FEE A AT

= A [301471MZEEXXIAl AHHZ 370
MNBSFHAATX| AS|HHE(15~55)

H 3} CHEFSE 044)287-8000

EH0|X| http://www.kihasa.re.kr

= E 19944 7¢€ 1¥(M8-14235)

Ol M o HYESA

o py

r

© SH=EEAMEGTHE 2018
ISBN 978-89-6827-571-5 93510



BAER] YoPe FFA FHNA £04 S BEY AL A
= WISISIE 9tk ol st o7 Wishs w2 QIXshn BAEA Hofo]
o455 THotEl] SaAE 24 veole] o] Fasith. ugols &
A g

4 @7o] 2ol |SHF4H R Soluts v1HF Heol
BT 4 A e 24 Heold 28 $ak SV Ytk

B4 Y HHolH e Rutd, 28 EIAHA(SNS), AN 59 29

2 B A2 FEY Pl AHoR 7120 49 HolEzi Hots
7] olgle WskE PAStn A 878 24 UL BEY 4 e
AZ AT wAY AholHE HolHelN drht B B
2 23 % Qlerte] BHOIA 24 HEolg B0 2R AgA o
S 4 Qe AN EE BPIKY] gt Aol 2K RAT, o, ‘oj@

Aol it S A & 5 Avks "ollA 7HA7F .

o ATOIHE 43 AU Alfe] A7]Eolek T 5 U BEA
o3} BAste] BARA Hopel ol g AW B A . EFAANL
ushel ) ol4StE QAT BERIY 714 AA R uich wHsh

T glow, uizk @ RN T AE St ik o7l
5787 Fopol A BEAQ 71&o] of g |43k YAE Fot

57 915} 22A 719 B L B A9 B BAS WA 4
Astech. 1el3 2 BA0NAY ol4et o BAGIA S o) Hol
T guns] o) 92 B4 2L 9F BAS 247 250 3kE A

shact. B AT 95 AL 3 A e ARSI Uy W]
of#fl 741 AHEA FAEAL,



o B BuAd 428 BE &L $2] A7) 24 A9
7} ok} Azl Aolet A7) 9 AYS ralr

2018 12&
Sr=EAAS AR A
Al

Al

2
Olok



AbStraCt ................................................................................................................ 1
9._0_!5 ........................................................................................................................ 3
FTEE MR ceoreeesrerssreesssesssssessssssssssssss st 7
R2E SEHQ! TI& U EH AR rorsrssssssssssssssssssssssssssssssssssssss 13
TR SZFIQUQ| OB wrrvereeeessreeessseesssssessssssssssssssssssssssssssssssssssssssssssssss 15
H2E SEFHQIQ] HE L BER wrrrveerrrrrresssrrrsss s 31
TR ZEFQIQ| SHHITY roerreeeesssserersssssmsresessssssssssssssssssssssssssssssssssssssssssaas 51
HIBEF 2 T[HE ELA HEH e 55
X-”’]IXE‘I %%O-I i-lE_l ELJ %Eﬂé _E_A_"I ................................................................. 57
I‘IIZ’S g!ﬁgg_l Xo-lEé_Fil.(text quantlflcatlon) .................................................. 59
H3™ Hol/2% £ £& WH¥E(word embedding method) «weeeeeee 67
X-”4IXE‘| EIIOIE-I _E_A_"I I:éH:él'l .................................................................................. 72
AT BHEX|Q SEH[O] F|YE B rrrerrrerrseresssersssssssssas 77
H1E BIAE K] Dl RER FJZ| coeveerreeessereesssmmesssssssssssssssssssssssssssssssssss 79
H2E EHIAE FE| L ZIp AIZESH B oo 82
x-”g)é-l ?_% _E_A-I _E_&li 71J—l_|. ............................................................................. 84
X-”4|IE'| %_E_ _E_A-I _E_&Il 74J—l_|. ............................................................................. 93



101

&l
K0

t

X5

od
1]

K0

o
il



® ZXt

=
E 1-1) NGE S5MQ 23 7SN 2 7IUE H A ZO0F e 12
(E 2-1) HHEXMOI S0 UT2IEI REH AJAB! (o 24
(B 2-2) BEHOI BRI cooovrrosooormssossrsssosssrssossers s 33
(B 2-3) 20185 6L SEHRL AIHARR - vvvrrsoversssvvrrssoonsssossessoseesssees 35
(B 2-4) BQABAAO| QO SZHQI 7|ZOY T|B] - rvvvvvrrrrrsssmovnnerresssssnnnnee 39
(B 2-5) S2HO1 7[8O] KL LOF BfJA| rorrevvverrsssoovemsssssooonmssssivenesssoseessooe 50
(B 2-6) BERHOIQ] FHEEE wrrroovvverssooveesssioersssooeees s 54
(B 4-1) K2 BHE Th L MO oo 81
(# 4-2) °t2 BMOM SH BRIt T2 207HO] T oo 84
(E 4-3) gg By J|9EE Zeoll U=

(E 4-4) HE dA JIYEE Tl U=

(B 4-5) g 7Y 7IYEE Lol U=

(E 4-6) H=E HLr 7IYEE ZEold U=

(B 4-7) OIES 2R J|YES FEBITD Q= THO| oo 39
(B 4-8) B2 BMOIM EEE THO| coorooroormrrsseomrssoenssssosersssoseesssoseesso 39
(B 4-9) Y2 2MOIN S& HIET} 52 207HOY T woovvvvorrrsovrrssonessonre 94
(B 4-10) YEH ‘health’ 7IYES HEBET QU T woovvrvvverresssoeeeress 95
(B 4-11) 9EE ‘welfare' 7IYES ZEBET QS T v %
(B 4-12) 9EH ‘medical’ 7IUES EEBIT QS TIO| oo %
(B 4-13) Y2 MO EEE THOJ coovrevvevemerssssoienenesssosseeesesens 97



wE
(8
(8
(8
(8
(38
(38
(38
(38
(38
(38
(38
(8
(8
(8
(8
(8
(38
(38
(38
(78
(8
(e
(8
(8
(8
(8

=2

217 BERFO] BJA| wrvvvvvevevveesmmssisss 16
2-2] Y TE X2 QAT SEUYSE 2| BIAQ] HIIL wvovrrrrrrrrrsssssssiinn 17
2-3] BHAL BHEO| THER oo 21
247 TAKE MBOY SEE BJA| wrrvvveveverrsssssss e 22
2=5] SERO| JLE oovvvvmmmmmmimsiss i 75
2-6] T2 E2|(merkle treg) AL - 26
2-71 2 M EA(nonce)HS FOIKS T o 28
2-8] SEHQ10] MZL S2 MMRNZ) IH THEE oo 29
2-9] 7l SEAIQ HE FHEOY| T v 31
2-10] EFHM RYLE T AL oo 33
2-11] F7HE EFAHQ 5] F/ BE o 36
2-12] SZ2H|Ql &L 2O BIMH E8] BB oo 37
2-13] SEHIQL B HOF oo 38
2-14] BZYZ SZFQU MERH] -rovvvvvvvvvrisss 41
2-15] MedRec2 ATIEHQ IRAIA oo 42
2-16] MedREC 2.02] T trrrrrrrrereeeeesessmssssss s 42
2-17] Z719| SZ2FQl 7|8t SXISHH L HIH(RH) «orovvrrrrrrrrrerreeeerins 45
2-18] 2017 W=SsH FUNCF SEAIHS| 22401 FH FH o 46
2-19] 2% EB 22 MHIAQ| SZFHOIY THEE oovvorrrorrroorrsoersoenn 48
317 BM=EHO] BBIO] IA] oottt 60
327 CBOWSE EEAIBE e 65
3-3] Skip—gram@l TEAISE oo 66
4-1] 22 22X HEAT TR(Chord network) «wsssersssssscs 9N
4-2) B2 2MO| HEXT TE(Sankey NEtWOrk) - e o)
4-3] B2 2MY BT H i 93
4-4] G2 2MO| HEYT TZR(Chord network) - eeeerereereesssssssssssneeee 08



(38
(38
(38
(38

4-5)
4-6)
5-1]
5-2]

A2 MO HEYT TE(Sankey NEtWOrk) - 99
D DO BT EIB coooiieeeeoeeeeeesesceseessses st 100
SRR 7IE0] RESE FR v 103
MUY BOFE SEARUY HE 715 v 105






Abstract

Social big data trend analysis based on health
and welfare issues in 2018

Project Head: Oh, Miae

The health and social welfare sector is changing from a pro-
vider-oriented to a consumer-oriented customized service
system. It is important to use social big data to readily recog-
nize these changes and to identify issues in the health and wel-
fare sector. The use of social big data is on increasing demand
as big data analytics has improved rapidly and an ever-growing
amount of unstructured big data is available for collection and
analysis.

In this study, we examined health and welfare issues related
to blockchain technology, which is widely regarded as an es-
sential feature of the fourth industrial revolution era. The issue
of blockchain first came to the fore of social attention in con-
nection with crypto-currency. But the blockchain technology is
evolving rapidly and its use is increasing across both the pri-
vate and public sectors. Here, blockchain keywords and docu-
ments related to health and welfare keywords are collected to-
gether to see how block-chain technology is being used in

health and social welfare. In order to investigate differences in

Co-Researchers: Song, Gyuwon -Jeon, Jongjun-Cheon, Mikyung
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priority issues in blockchain technology between Korea and
other countries, we collected relevant between issues in Korean
documents and issues in English documents, Korean and
English documents were analyzed and presented.

The collected documents on blockchain technology were
mostly on hthe documents written in Korean were those pub-
lished mostly in 2018; the documents written in English were
mostly from 2017 and 2018, mostly addressing health issues.

In the topic model, it can be judged that the topic of the
English document is more appropriately classified than the

Korean document.
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dolel % 3 B|Eut B0l 814 At gho] A Febt EAS B
Sk, CISIT 4 o2 BRAUL A Yol B 8521 Y

(28 2-3] oAl g=of JhE

Dataof | ——
Arbitrary | ———
Length a—

Input Hash sum

s BAEFBO6C 426E07A0
[000} s . A671A1E2 488B4858

D694A730

E193A01E CF8D30AD
Hash 001 OAFFEFD3 32CE934E
Function finction 32FFCE72

R
function 7876094F

Fixed-Length
R o883ba0a240011

A= www.wikipedia.org

3) A AT

/\

Public Key

BEAAGNA A AL ANFE 02 A 7] A4 P
S EEREE

Infrastructure)= BIEFO. 2 U EQ I E &) A&

A3, *WVH 1 HAl(non-repudiation)g 3t FA| =2 ARE-HT}.
AR A2 B Al SAMIHA 7] A, A8 A, AE AHE T

Itk A2 AES S A Bt 71 Bje) waolok gk %
F 34014 270 719k wH 7] MBS WA Hu, 37 719 T A
oA BRI E SHSAG 11D 70 Arf 9j5o] FAEIAE &
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Hash Digitally Signed
. Con Document

Hash "
é Algorithm Verifier
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1110100101 Decrypticn E

Digitelly Signed Hash
Document

Z}&: www.medium.com
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(Proof-of-Stake, PoS), PBFT(Practical Byzantine Fault
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Proof-of-Work Bitcoin, Ethereum &
Proof-of-Stake Ethereum(1%), EOS &

PBFT Hyperledger Fabric &

Paxos Google Chubby &

Raft IPFS, RAMCloud &

Az ol7F5|U] RAJSHE, ofolAlo] BRI 418, Ik . (2017). EEAA 722} o] 2. 7%
~g v he A7

L. EER0l0| S&t

A0S 5k 7R 7les B85t AAlR E5AQ00] ol EA
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EE5HAl
(block hash)

O{23HA|
(merkle hash)

(L ommmeN
i\ (previousblockhash) i

HH
(version)

O|E S - HZHO|E | |

-85 At
] (bits, target)

(time) (nonce)

transaction #1

Header

Body
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A

Hash

E \

0-0 0-1 1-0 1-1
hash(L1) hash(L2) hash(L3) hash(L4)

Hash ‘ Hash Hash Hash

Data

Cw J e Je | w m

A= www.wikipedia.org
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B2 E50] AGHL 452 A & AA EFEAJ] vIEY AR HA Y

(I8 2-7] &2 HHAM HA(honce)ars ROt o+

YOi|A| X2 51T YZH160H|EY ]
X=0EE| X2 2 Chels) =io &

SHA(X)
i olie X |:> Y - |

pég:: = 160H|E B 2xt

SHA{X)
I;_r ;{%% X |:> UD ....... ’ﬁ
250 o@sa
2% 5 siLiolA 2° 5 SiLIE!

9] 22 dole RS 2ETO RN dAZhS WS Bgo] 1/2'%04 1/27 0= =
=

2017). E2AI] BAEZ|(EA AL EL olF & st 71w), BjHEY

=5 A4 IHol S3800A 52 7le IET AR o & AlZelzt
B, F33oIA Aol dEotd 5= A He AAXE =54

10) o]#gt HIEFRIY 7] 5 B4 AR <l 3h9 7o s ARgsr|ols 4%t
sl HlEE W g9low, olF £&x o UYE JfMdsiEe FlolEY YEQA
(Lightning Network) Z2 7|&o] M= 2.
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How it works:

The requested
transaction is = :
broadcast to P2P |:|:|:- VG lidation ,\ | ﬁq\':lfmz@:vtéqnsacm:
Someone requests gfetc\gcr)nr;g?er;z\stmg The network of nodes h cryptocurrency,
a transaction. Kknown as nodes. the tr \ records,
. qnd the user's status or other information.

using known algorithms.

Once verified, the
<« transaction is C
N4 combined with
- o— o— other transactions

The new block is then added to the to Cl‘eqtfe a ﬂe'W
The transaction existing blockchain, in a way that is block of data for D
is complete. permanent and unalterable. the ledger.

o o ©

o~
Cryptocurrency 0 O
Cryptocurrency is a medium of exchange, created
and stored y in the blockchain, using
encryption techniques to control the creation of
monetary units and to verify the transfer of funds.
Bitcoin is the best known example.
o« ?
x e
Has no intrinsic Has no physical Its supply is not
value in thatitisnot  form and exists only  determined by a central
redeemable for in the network. bank and the network is
Blockgeeks another commodity, completely decentralized.
such as gold.

A& blockgeeks.com
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(O3 2-9] 2 S=AIR v& FA9| g
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A =28 20|
EES T srohet &

block 0
b#n+1 NN
b#1 b#n \

=0 —

«— 20|

b#n+1
HEdE ol s
A L=CEM20M L 8SE LAHo2 27|71 £ 2271%]
ME = 7o Hiel oixtE He
et 2k 2l EEe = 3 o] g4

Az HRQ2016. 1. 20) MET] 7[5t /& ESAA] Y], ALE Yol BATA(SPRI)

UM ATE AXE ESAR] 7le2 BEFRIY T2 S E F
Ao drds) gt 28y o|e 8l &(Ethereum)?] 543 37 £24
Mol G5t 88 AZE ol E FAst] AMHAT & = At
E AEHE(Smart Contract)’} =UE O Z X4 t}oFst Hofz o] 2-80]
BE5] GAE AL St} o] FoflA= EFAIQl 71e2 B8t 2 7HA] A
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g Lokdth. 3t EF5AR1 4t 7R Qe 71Ed A

£ARo R BB 3§ Hops Yolny| He] BEA|9IY] §rut
227200 485 YA £ Fejol G2 THE T Wast 9
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F} H57HY ESAIICE RS 5 Ak & © AlEskitd 71
(Public), 2| (Private) -2 AEF(Consortium) 2= g 4= AUt
5|71 EZA Qo= H2F 1 AFgFol, Blsi7FEol= /i@ ol &3t

H|5]71g EZAQ1L g Y EL A Fofst= b ofFd Aol ¢l
of Tt T &= Ut HISIZFE EFA|Ql0] otk B Y
AAgof| 71ofet BAo = A5t E W=t B§7HY ESA|QlA oy
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. o, | 9o au | we e =
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Al 7l& ZRAE XUT Agolth(FHw, 2018 A1-E). EF 2018
| 29 E5AQ JE} AE TTH = olsfistal 541 =Y
I Yobd kS 25| sl ‘EU Blockchain Obervatory and

Forum' & W&o 22 9 49 =, THA, YE=E, 5, A
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Ql, =2H0]E T 227]70] EEAIR] 7leZ S FE w34
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Pl Illlll LT Crowdfunding
management "
uily
8! Pr bl
%::fl By T—— i‘ LU T T P TTLL legal ?omng\:me Digial
Regulatory 4 . 5% IS ¥, identity
reporting o Med';za\ Rﬁul yuas! “," 3 4 ."l-., Financial asset $ O wsuance
,, porting N management o
"n..““. ""," ...!Illl,'" 0.. Y, ", J**
KYCand AML |ll“= .l" & e, Y/ ....lll" i Digital rights
TTTTILL L ot ®, N, R nnaganni
compliance 48 Notar 4 ¢ y, N management
Distributed Ll services ané =) payments LT Tax
rading o torge b automation

Z KYC Know Your Customer /AML Anti Money Laundering

A& Deloitte E3[0]A]
(https://www2.deloitte.com/uk/en/pages/innovation/solutions/deloitte-blockchain-p
ractice.html). 2018. 8. 27. 91&
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- AFE UESZE 283 SAtoly &4t A%
2A351E golg |- YEYAY L5 53t Holg +&

- IoT dloJE9] &4t &4
A HolE ol gt |- AR R k9] Aol P H
AT HE - ZfdiolE 9] YEIAY HAZHreal-time) HUOIE 7Fs
- A AFo] AA 24 A AFE YEYI
- AlH]A BA(enables authenticity)
HlojE HH - gA43tE HolE HMJoR ALY ARIPE HE
= - FojgE gulelA(loDZE F&H dojg7 AAES A A=
By eelE (holistic patient care)°l A&

Al&” 4584

A7) dlolg |- AFMEA RS B m7|Ho AT S08-2(permissioned) A}
EYX dlojelof gt HFat B0 o= 2o 7|ekek HHE A4

- AdEE et HARE A7
- ABAE AAA G2 HlolE HLOE ARt @&
Zt&: Dash et al. (2016). Blockchain: A Healthcare Industry View. p.6 W& A4

v 2

7Q1e] 17 4 m7|& B0 EFAIR] 7IeS AEolo], B&H0
2 o HHE APSIEE ot TRAEV EI it IBM S
(Watson) A= vl AT ofbAllE e} elsto] 7]&of o] B
et Am AEE ESAIQI HIEH A A4stal dEshs 7eS /Y
Sta 9lom o AEYol FH= AR YuTE-E ESARINA BT
= QEE A2 =31 9tk 2 Yulel=(DeepMind) AAE
B =7 AA B A9} 9HA SR AH4 9] Q7T B2 AAIZEe R el

T Q= EZAIQI 716 Estar ok 2o A WUES, HE

3}
=, ZXACIE 59 dA7} Q=75 B E A%t EFAIQI 7e&

u|=r BAEX]E(HHS) Akt 71391 ONC HIT(The Office of the
National Coordinator for Health Information Technology)= ‘&
24|91 AAX|(Blockchain Challenge) & A3¥5}3ct. o] - HEAofA
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(O3 2-14]) 29z SSA[Q! HEfA

1 Health organizations direct 2 Transactions are completed and
information to the blockchain uniquely identified

Blockchain

Health organizations
provide services to
patients

Each transaction is

stored on the

blockchain, containing

Clinical data is tracked the patient’s public

in existing health IT — - AL {non-identifiable) ID
systems l

standard data fields - - Smart contract
and a patient’s public — processes
ID are redirected to incoming
the blockchain via APIs transactions

3 Health organizations and institutions 4 Patients can share their identity with

can directly query the blockchain health organizations

Blockchain The patient’s private

key links their identity
to blockchain data

Health organizations The private key can
and institutions submit be shared with new
their queries via APIs health organizations

Non-identifiable With the key
patient information organizations can
(e.g. age, gender, then uncover the
illness) is viewable patient’s data

Data remains non-
identifiable to those
without the key

Data can be analyzed to
uncover new insights

A& Deloitte (2016) Blockchain: Opportunities for Health Care. A&

MedRec!42 ]=9] MIT Media Lab¥}t o]|AgtAe] Beth Israel
Deaconess Medical CetertolA] E5A4|Q1 Y2 31} 2|5of Hgt
BEE THote HIAES XYt Aolh. ol= JAHAlTAH} 27t
AAA7} 712 (Electronic Health Record, EMR)ES &9-5H= A< £34
o7 5, S| 7|52 A ARSHAl 2oL, AL HolEof kst
A JAEE 5 UEF HE HolHE sl A2 g SFAHQAY,
OFAL 5) 7t HolE & E3ITE. @A MedRec 2.00] 7HE =1L QI

14) https://medrec.media.mit.edu®] 7|& &4 (Techincal Documentation)S A
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REGIETRAR COMTRACT

G| GIEES €
= /

SURNARY COMNTRACT
( e e ]CJ
@
/

CONTR

Fatiart &

-

>

DWHER

FATIENT PRCVDER RELATIONSHIP

(D ) PATIENT-PROVOER
T ) RELATIOMSHIP
( A )

( [T )

=

CAVIDER X DATABASE FROVIDER ¥ DATABASE

Z}&: https://medrec.media.mit.edu®] Techincal Documentation A 21-&

(23 2-16] MedRec 2.09] &

ETHEREUM
PROVIDER X NODE BLOCKCHAIN
e W
EHR BACKEND REQUEST

NEW ENTRY (MANAGEH) (uarmv ETHEREUM —_— SUMMARY
CLIENT CONTRACT

" MEDREC Provider X

] \GATEKEEPER PATIENT A ID

Provider X DATABASE

PATIENT
A D

UPDATE

PATIENT-PROVIDER
RELATIONSHIP

PATIENT A NODE

EHR BACKEND
NOTIFIGATION ( MANAGER )( LIBRARY ) ETHEREUM
FROM PROVIDER X CLIENT
]
—

Patient A - Provider X

-— -
MEDREC
=
Patient A DATABASE
A& https://medrec.media.mit.edu®] Techincal Documentation A21-&



H2% SEAQ 71 F 8 A 43

Lt S| E SSAH[A

el B9 Agolehs BEAIY] E4S BEdl] 37 % B

Holo] | BEA|9l 7149 Bgol AFH 0= NH T Yrk. v, 2]

A, T 5] AAUNAE EZA QA 7|9e] AA B A4S B

oItk Sl A A=t A Fxe] BEA 7148 gt

SetetE viEstel 0], A9, 2A01gotE 52 FEA 5719 7
]

]
@]
(oW
-
—
@]
)]
—
jas}
3
3
LY
=
X
fr
il
i
__>‘£‘
o
N
&

1o
e
[-'121
1>
o
0
BN
ot
do
o
el
ol
e
i
1>
(S~
E
o
=]
aQ
=
o
(@)
ok
%>
=
!
2,
m
=
o
-

B

AP}, o] ZRAEE oty S5A%I 78] YES A 7h

4

N
(o

o

T

o

e

o

)

o HC
i

fol

o

2~

o,

K

N
o,

ot

>,

ot

ot 4
=
ol

=3 $587F E9lo BEEAQ] 7HoR £58E 79

M
ot
ol
N
iQ

X,
i,
*Q,
o L
o
(n=
iy
Mo
ox
__)&‘
ox
g
£
ool
:)éts
[
)
Ro
K
2
rj‘g
ol
Lo,
go Mo
_O‘L
=
£
Mo J

__>|"_i,
‘0,
X
)
&
=2
)
o3
(i
>
of
)
o
2
it
o
oo
:oé
N
N
X
=2
>
e
al
o
>

ofy
Ay
2
Tx
rr
I
Jhu
_)&
@
N,
it
10
o
jak)
r o
o
yis
10
40
e
BN
e
N
ox,
SE
e
2
ox,

P
o

ik
i
e
o
5
T
[\e]
(@)
—_
(@)}
[am
—_
(@)
e

J
2

T 9 o
RO
Y
X
N
o
)
)
rot

[ ofn
H
Mo
o2
Mo
L,
rg
41
&Y
o
i
[
pch
lls
2
ol
o
15,

24
ro
ox I
=
_>:4
Mo
0
ol
o,

i
=
ot
i)
N
T
i
oX,
T
il

J

2o
>
R
')

o Hi

oo ML
i
o)
oo

=
)
os]
=
&£
)
.o
iy
P
o M
o
—_
oo
B
)
N
O
P
H
3
>,
il
)
-
oo
[\9)
s



EA BX271Q1 =2 wid 1609 T8 FHopAZA A5
Fo& AFSIARE, o] F ARl FAeF 129 TRE, gAY A
2 QI8 HYAF 159 o=, ZFU] g A= Qe &A= 79 np
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BANA EEANS 7|Ho 2 g AFokal ARSSHES A o1
o} o] AFo= £ A& YL A5l ofz] AHof A A,

E

FROWP)= 535342 22sk1 41750]
AN

o
IOl "ojA|= Apg Fohd 4= AL, 2018 FAHA|

U A

o] AAEE AE5HA= dRITtHI=LE HieAbg, 2018. 8. 20.).
YHMAT= FolSHA dFol e F9-7149 S AR b
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WA HolH| g7}, NE1E, SEWA, SBIEYEA &
‘8’7]‘_;;‘_ EEARE B3 AlAE 5 3 2 HE AT 5 e A
15 RHE A HHF E2AR1Y MY e a5 ATA o= AH
Al FE53 A A o] 5202 bl QL

R3CEV(Crypto, Exchanges and Venture practice)—‘& S8AH A
o} IAH EFAQ1 71&= 7idsty] {8 20159 94 9719 a671%
I AL DS AP FZ 43719 S83AL Hita, A4, Ve
AA 5 807} ol/do] 75ttt 2016 ol= = 238]1 =713y, 4l
R, shh2dy, 823, 719230] 7Hd 3 R3CEVIA= &5
ARl 718ke] S=-2A, Ak AE, AaAE HA & Tt ZEAET}
Y= 31 ITHEH-E=, 2017). =W A5 FRAJDSAE A6 At

Zle=2 E5A%l0] A= AEHAL Q.

AAAQ] =

-

v}

T8 tiol BEA 71$0] /1 AFHOR 484 Hopz Ty,
ER-R5 2obE BL 4 Atk AR, 719 5 T ols) FARpL B

SOF S oI ol BIA 716 o Hg o
E

= “ﬂo /\]7@*5}04 (k= Z‘“Q(POC Proof-of-Concept)& &=3}%
of 9] A9 A CNA 1 & sleeR ESAI LAY A
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AR Folo] 225 ¢5o] S2ANL A81E Y 5Y BAZ
Enslgon], 28] BEA VN 78S 5% B 25 Au2d] A
¥ A8 Agolt). B4 A% et A4 % §F o] #4142 Sl
2579 714 FBE AEH1 9

(08 2-19]) =& 83, =& AHAY S5MAY 7iE:

ﬁ‘ff_ Pis RRL T LT
pd —> <
A MAE T AL FELUDEE 2B

- BAMEQPL B H

BlockChain 1
TESH 8F MH|2
(B2B+B2G)

» MY B AN AHUNI-PASS) 22 SA7HHASN SEH40 HA -

Az TAY BEAR(2017. 12. 21) BAA, AAZZ ESAQL 75t & 52 AL 705
e TAH B, F91e

Or. Al2QIEY(Internet of Things, loT)

AFEQIE Y BASAE AR I-BEA] A2 o] BHHol
AEQIE Y 299 BEYS B 4 UEF She /1% o] A
oItk S5 ABALIL oz} BF-3F Rl s B4H 02 TG

€ Fo7Ies, E5A 71 AREIE Y] 2ESHE flet Rk o
Al A= AL QU
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HE. Ol X]

ofluz] it & AE gt AnLE mlo]A 2T E Y]eo 549
A Esto] AAtAtet AT AAIEo E HEE AT 4= J=F of
£ 71&9] 7ol ghds] XY= et &2t FQl(Solar Coin) EIY
Aol wet FoIHE AFste] AR &8-S Aestar
non, EE Z}A|(Block Charge)= 5411 7|6te] A7 |3} 342 9
SF A& A|AH 02 JRE T Qi

E5A4Q10] ol YA HolB & SRFEH MEL HZYA BES -
S917|= st om, 01]‘41] o] a3 AWIA=ol AR A
AHE FRote e ESAUE &85i5ith IBMI 5=9 ARtE &
ZA4?1 H(Smart Blockchain Lab)ollA+= @A FFS ok v
= £°017] 98 E5AQ 71sS °l&shs ©§aAHNAY A o g
T ST -4, 2018).

T oA = e go] EEAIQ1 715 o]
A AHAE 5= F 7H‘§ 58 oA

g Ade Ae A HEYE 5 =
Prosumer, ‘producer’ @} ‘consumer’ 9] $H4do)o] = A7 & =4
g9 S7NE B3l olZolA Brfist= A A HHOE T=Hue}
25 wj A ste] U X ZRIER AR A 4= A stAchIsl &
AREAR Be2t7 2017, 12. 6.).
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7149 U 7L 27] WA RSP 7% A29 H Y o)

@ ALYE AL Sk s AL 7140 B ool AT
AL ohet & 4 itk Thet BEAQ 7140 WS FuATH
8 obe 107 SickE Ao S|ShEIE), TAlS] $5A18) Tlo) e
B S et =08 o BEAQ Y] giT A4S s
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1. MS(performance)- &%&(scalability) 2|

EEAR10] o] & WA
A B 1=

A% T, ol £ 44 Agka} 22 27)9) A9k A

of Qict. A% He] HEF Fol7] gIste] BEO| A4 AZES WA
shel ZEAI919] 2717k ST o] Eop ol BEFAY el

15)
https://usa.visa.com/dam/VCOM/download/corporate/media/visa-fact-sheet-Ju
n2015.pdf

16) UAZE A ZEE Yol s 3=
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o] mo] i BEAY Sepol @A) oF 180GBIN] St ek,
2EAQ1] §FL A7t0] Aol ufet A Z7HF RoBE wEE
£508 A JNEG Z7tslol Gk, A BAL BEAA SHaleA

F|tho] ofict. ol=et 4] TAE FESH] fIste] X Ate|E A
HIEHA 7] 5ol /1= et
=9 5540] k& Sof st
o S7FsHA thﬂ ”Xﬂi 3291 w2 EFAIQ fHE &4
19} A9 £4] E olifo] EEA YES A ZHofstA =W 4d50]
LHkR| = 2102 B 53 Itk(Scherer, 2017).
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E5A1 7159 A= HEHZ Folshke 57t = 4 Aok &
A Zrojzb= ARG F40] whet ogshd B A G R B o9
2 9 7BAo] 7hsslit. o]F YA o sty {8 Z7iAeE o]
FAA] S (Zero-knowledge Proof)of 7]4lsto] ojgAjo] EXHS] HAF

=7|9l0] ZAfeAet 0|5 Anlstst ol B ofelgo] mar

17) https://www.blockchain.com/en/charts/blocks-size 2018. 8. 31. Q=
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‘n-J1%(n-gram) 28-& AT 4= At n-gram 2P g THof
71202 FH ni7HA Y] ©olE sho] Hol® JlE sk %3
£ £°] Tam a boy &= #42 2-gram 282 AM8otHA T,

a’, ‘boy, Tam’, ‘am a’, ‘a boy & £4& 7719] dro] = HZISE 4= ¢
ot EA7F molle] ©@ol2 o]folX & W n-grame ARESHA
mn-(n-1n/2712] o7} BZEE & & Ut o|HF o £33t
FH A A4S Bl T4 HolEE ©ol9] Mo w AT 4= Qlh

W rjr
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¢

H2& EIA E 9| MaksKtext quantification)

HAES 74] g4 Bgo] AR AN | flsl oAtz Wkt 7t
£ HH = #gloh= 1ot E RAA = HolE
WO I/ T 72 FEslo] thE}, T 71A] B
One hot encoding® & WolE W3ksl= BT} Distributional hy-
pothesis 7Hgstol] ©@olg9] ERZE 7[Htez ©ojE HEHI6H=

Semantic embedding BHolct.

1. One hot encoding
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(Document-Term matrix) 22 to]-EA] PB(Term-Document
matrix)2 FFT 4= Uy EA-to] oA P2 EAE YeRH &

< ©0l9] 5 Rk 52 &% o5 R ol 59l & 1*% o]
| o7t 2 ¥ SAREAE A 1T o Uk Tol-A PEL2 =
A-eho] o] 3] P2 Tof7t ZAERE 2 ¥4 SHRUEA @?lﬁ]'
7] &olgt gPEolt. [18 3-112 &A-To] FE9| ajAlolct. A A
EAo1A4E= ‘mining’©] 5%, ‘blockchain’o] 2¥ 530, &= HA

Ao M= ‘bleokchain’o] 1H 5= LY 2 45 S5 47
I &= Aot ol 7t WAE AREShe AR B4 S
model®|t}. Topic model> 4217} Efo] %

A5 EYY ExE BAIAY EYS A5k ©ol9] E2E et
o= olt}, Topic modelofl= thEZ 0 2 A t] 2|28 TF(LDA:
Latent Dirichlet Allocation)?] tHBlei, Andrew and Michael,
2003).

(I8 3-1] 2A-H0] AZ9| GilA|

mining foundation blockchain  based cryptocurrencies miner
5 1 2 2 1 1
0 0 1 0 0 0

0 0 3 1 0 0

PO 7t Yae= ol SRS Bl sl 7RIS AR
ot PS4~ Ut} 7I5A| 2= F& TR(Term Frequency)-IDF(Inverse
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Document Frequency)’} AREHTHLeskovex, Rajaraman and
Ullman, 2014). TF-IDF= TF 72|12 IDF 715A19] 522 EAT 4= 3
o} & 501 AA| F4 D T A dollA] B ©of 19 7Fs A= th9
Ao HAG 4= it

TFIDFE(t,d, D) = TF(t,d)IDF(t, D)

TE-IDF 7152 % 99) TR gol7h BAGIA B4gsle vl g
AEAS ojnlatt. EAelA B4 wolt Hol SHULE AT 54
oA GolZ F231A Tefsiof gtk obolrolz olsfa 4 ik B4

dollA ARt ol 9] WIkeg f, 2ol & W, TRO] tiellA= ofefet &
< 948 SE7FNEE ] ot

binary: TF(t,d)=I(f, ;= 1)

raw frequency: 7F(t.d) = f, ,

log normalization: TF(t,d) =1+1log(f, )

f}ﬂd

max, ¢ 4f ' .q

St
double normalization K: TF(t,d)= K+ k—"4
max; e dft'7d

double normalization 0.5: TF(t,d)=0.5+0.5

ot

Y2 [DF= 2E ZA 04 536t @l Hlxof tigt /A&
ottt A FA oA wol 5745t TojISE S8 Toj7f of
2t ofo|to|R ogfd 4= Qlt}t. ©o] (§ Edol= A TiE
n,=Hde D:tedll, 249 /I5E N=|D|=taL & o IDFo]| tfs]
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A oot 22 o2 S&7t AL = At

unary: IDF(t,D)=1

N
inverse document frequency: IDF(t,D) = log -
t

inverse document frequency smooth: IDF(t,D) = log T n
t

maxy e gny’

inverse document frequency max: IDF(t,D) = log T
t

probabilistic inverse document frequency:

N
IDF(t,D)=1log

2. Semantic embedding

A 27N BA-tho] AL Par] AshAlE AR whole] A5
of H]|sto] HlolE 9] AFo] F7tst |
2857] ol Pk Wio] Atk EF 7 BAS Wz m@HOL, ¥
H7} AL ofu]7} 98-S oF 2 9T} o2 Sof ‘mEtA’ Hlgg} L

HE S H3ithy s o] g ojn = L
o] o]t} oly3t tES Bl Y HEE £AE HIPLS 0




H3% =M 71 24 WY 63

0] & HHYstE S ol= thFst Semantic word embedding B o] A
Q=R o “Word2vec, ‘GloVe 2] o] AREE| L Itk Mikolov,
et al., 2013a, Pennington, Socher and Manning, 2014).
tH#EZ2l Word embedding =H9l Word2vecols FA
Continuous Bag of Words(CBOW)&} Skip-grame] 2t} CBOW+=
TR Q= @ol2 4l e THolE dSche HAleRE B4 HEE
E&She WAlolH, Skip-grame S4 @ol= =1 Toleke] IAE 1L
gsto] dudst= Wiolnt. ARFA o= Skip-gram HHo] AJs©
CBOW LgHroh o Y42 Aoz AdHA Uty CBOW 1P E&E9
(19 3-2]5 &9l =48k 4= 9o Skip-gram g2 219 [
5ol =45k 4= Q). Skip-gram 2@ 2450
A BP0 FH Tojete] TAE B3 E4 WH
HollA Vi= AA Tol9 7ot 231, N2 54
. Skip-gram=> $41 @olet 31 toj9] ShES Fdisloh= o}ﬁoﬂ
ShEohe, ©ol9] ligeo] HlF|ste] s oF & 40 vt A
IRttt o] Hest7] Sl A= 545k Tole §E4o= Xﬂﬂé}
< g5otke AEAEY (subsampling) oY FES 7 0
AA| ©olE FoHA] ekl IR dojut FHobx ALlsh= UAE BEEET
(negative sampling) 59 WHo2 1y o] ALXFS HAFTH
(Mikolov et al., 2013b). Y9] F 7IA] WL HAEEHAE(fasttext)
o|-gsto] HA HIT o= 1o, mo]fx} RojlA BT &8 o= 3l
L& gpo| B E Algsta Ut
Skip-gram 2@ FA1Z 02 Hdsh] o oh23t 42 17 E At
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(O3 3-2] cBOWS] =4]st

o\ Input layer
O
Xk 7
©
Output layer
o] O]
10 O
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D V-dim
O
O
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O/ CxV-dim
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HI3H ©Ho|/2H E& & UHH = (word embedding method)

o] doA= 2484 HFH o &2 HH3 word embeddingS AHA| 3]
o212} it} 47%9] B4 Ail= word embedding HEL 7[4HlO.
2 FAE7] fZof 40 AFEE HHES & U o|l&8os AnE
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| SFet= HhRoltt
(Agrawal, Imielinski, and Swami, 1993). &£kx+& FIA AAZ
(support), AZ|%(confidence), FLE(iIfDE Y& 4= Atk AR Z=
£ To7t dup B2 A0 ZFE o] =AE =
AE| == A0S o] gsto] HAFE W £ do7 54T GES
Yetl= kol 217 FE 22 /g s dols 19| A=
UEdth e dEF 7|9Es AAE ol vike} gRtyog
S ol HIE9] Bl&S Y= S=oltt.

AT FAoA AR EE SEE $ACE HESH] A8iA v
H7)E ARgSit e dojo] Jge W= {
FTEAY A7 n7li=kal S, shuel B4 Tl Yte] RS

Wy, ,w, } O & 7SI,

BE BAMO M 5={s;: 1 <i<n}E B3I @o] X W7}
A W, Y W7t s HAE X= Yo R #U]%T

AAEE 5% Tol7l Anh} B B EatEo] JEXE Yehy
252 B4 do] X C W7 A EA0A AAsHs 1] golth

s, € S: X A
SUPP(X): {SZE |»SI CSY}




{s; € 9: X T s, YC s}
{s; € S: X s}l

conf(X=Y) =

upAjsto ® L FA0lS Bl PAE Holo] wizst dutos 5
4 dole] M| vl ujgiet. thy] o} P 7|9 =] Akl
292 T25to] B4 W B8 Sol e Lehit S=eka 3 4 ek
X C Webs Aajolol V' Wk dolo] that AT theat Lk,

)

conf (X= Y)

lift(X=Y) = (D

T Y7E &3] AR EE Told A4 oIS 50 Xoh Y7H SHA Y A
FEEE g2 100 7R RieF YL 2 ke 7RI AitE o2 5
& =g H8 Xete AAo1E F5 AAE BHgol Ante As rfeth

AA| dlol8] E40]A= A8 E ZA-go] oA 7 ol A=k,
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A7t FE o2t gdshs WYoR A £4E
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2. Graphical lasso 2%

2 W2 R Graphical lasso 23S ARE-Sto] ol 7He] A
24T % 9l o] REolAE Tolo] 21 MERa ofzh Holol
F25H EAZ o]&oiA B4 & 4 Atk Graphical lasso 2@

Gaussian graphical g9 &9 & Gaussian graphical 22 s}
o] gof7} FolFS wf ol E ofE dolotd] A4S S5t &
golthH(Friedman, Hastie and Tibshirani, 2008). 342 of 8] H4
FolA F ®pol] diRt TAE ek &4 WU d whe,

Graphical lasso B E2 ThE H9] G371E A|ASH S A ojw A4 9l
HASE F785k= Wiolth dlE 501 ©@o] A-B-C= A= #A7
U= TolAol A, CY BA &2 22 Boj oJsf| 4 JQ% BE 4
A FAE 4 Sl AE S04 MHES, Ay, ESAIRN
A ©ol= A7 dojdole EFARL olzh= ©ofof] Qs A==
Ao g AZS 4= It} Graphical lasso g2 sle] Thojof tfef
ou|gt ol & o= At BAlo] ST ©of Ate]S] A= whetdt

% 97 W] BelsHA A8 4 it
w48 a0 EEs Sof thee) E718 g %O H719t
R R BE gole] P W= {w,rw,}oleti Sk, ol 2t

sy

o wy, -, w5 ] A (vertex) 2.2, ol Ale]9] AE #AE
H(link) 0.2 Aottt tho] Alojo] A WAL ZAH Nt H g9] 11
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Graphical lasso &2 Gaussian graphical g4 SAATE A
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o thSE= B A G, 12 24 o A% 008 24T 2 ). 3
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B79(\) = argmin ﬁ—yzl(wij =By’ = DBy wa ) + A X515,
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+ 7|82 HuEA
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Core characteristics

Shared data Need for a structured repository of information

More than one entity writes or reads the database. Access may be

Multiple partles permissionless ("public”), permissioned (“consortium”), or private

Lowy trust Less than complete trust between the entities (readers,
wrriters, nodes, witnesses, etc.) in the ecosystem

Auditability Transactions are immutable—once written, they cannot be modified
or deleted. Participants hawe digital identity on every transaction

Value-add characteristics
Disinter-medlation No central gatekeeper to verify transactions; cost of intermediary may be reduced

Smart contract code runs on the ledger for interaction, dependency,

Transaction/Interartion or “settlement” between transactions from different entities

Auditability Transactions are immutable—once written, they cannot be modified
or deleted. Participants hawve digital identity on every transaction

Deloitte University Press | dupress.deloltte.com

A} Will blockchain transform the public sector? Blockchain basics for government,
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