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CIOIE AA: Fo| I F1=

O clolEeHZEA: Ee
m Clo|E{ZAIE CIX | HEllo| CIO|EIE /8 £ Hellgfe2M 4
HNeAt3|™ 7t x| E HESH= HAME]A (innovation ecosystem)

“A (global) digital ecosystem in which data is gathered, organized, and
exchanged by a network of vendors for the purpose of deriving value from the

accumulated information” (European Commission (2018))

O diolEZAA: 7|12 =
® Input: C|X|& CllO|E{9| &5 “'% (2lclolE, EtteE, 23AQl)
®  Thruput: HIO|E| 7|Ete| B4 (QIZX|s 7|8te| E4{7(¥, ML-DL)
B Output: ZA«ALE|H 7} %] &s(wm 28, Mty ALEIH RHE)

0|0 M3HE ft AF NI HFIJ|NE(‘enablers”)0| EH
2022-4-20 SEazsss 4

ClOIE Bl Al 2 7|cH= 3t

O dIoIE{ZAA| (D-P-A) 7|Hte| A BEE
B ANZEY: A|:||-EIHIEE| AOIETE Xt
B MHAY: C|X|E Q|2 MH|A, EIE| (P2PLHE, ZHILX|Z AN, 2
2 o{EHI0|M, 7t& st 2| a1 =), T EE|, Qlo{H A
B I3EE: ANEAE| HEIHE (Open Government) S

. BB 53 2J2AHIZ L & AU Bl clolE] 3

m OI&E B0f & AR ME, AISEM B4 HHET 1 (MSEL

m ojolE| &2 cheret HeHol UnjolE B4 7t (HAE, SUY,
24T 5); Hiled Y #8E
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2022 et=RESLEAsts| HEY| stsis]
CiolEiZxIel 7|12 =
A. Input: Compilation B. Thru-put: Analysis C. Output:
& sharing & innovation Welfare gain
T New data generation

Regulatory &
institutional factors
H

GRDP(K, L; 8)
Innovation Process

i

Commercialization process Social capital

Tech./Anaytics
Big Data

Policy process

\
Block Chain [ pepp ][ Livingtab | [ Policytab |
Robot-Biomet. \‘(

: |
Data Analytics I Residents “ Firms “ R&D ” Gov't "
!

Open API

EX: X0 Q| (2021)

=M (1)
CIOIEI A 7]HE S 2IALOIE, 8t= vs. OIx

O QIE{H-ADIEE 7|Bte| HAIALO|E: &= vs. O|F
m 1989 World Wide Web (www) 7HEf (Sir Tim Berners-Lee, &)
B 0O[=:1990ACH =& CH 8t B2B & B2C A|AR JHE (of: FETH
AlE oMo AUS & AVM); 712 & FAANGS| X|& X M
> 3R AT (LB HE 3 H)0| BRI K| X|&?
m Ft=: QlEHe| BAM AR 20000 B E (2IHA E2& ~
1998'4 5.7% — 2005'A 78%); Tl O|E{ BA| ~ 2014 AFFE 2t 4t
> SAIMO|Z0| XM ZIR2Lt, AMEH 7= FHOA
(o]

ME=20F A8 7bs: Cf ot M8 S EQ Q10| HH]

<4
L

s]

o
o

O Zlsol &t olofl CHEr ME (FA AbE))
B O|o|E{ENe| A3 FE&of CHafM T =2 e (0d: “Darknets”)

SAE A 7

S =
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Q! ADLEE Z|gko| &4l F0[ (BH= vs. O|=F)

Evolution of Internet-Mobile Technologies & Firms

&4
H00.000 O/=: AUS-AVM 55 120
3,500,000
Google Facebook Smartphone 100
+ 1996!F A2 ¢
BN + 2000 C|O|E{ A ="
+ 20041 IPO 78.16 i O T e = i
2,500,000 * Post-GFC 1t — -
=
4
- /
.
2,000,000 2120 = 60
r
. TES ART|AL
¢ (feltzh
,500,000 ’ ;
: p Media coverage "
U on FinTech (KR) 4
1,000,000 I'
‘
’ 20
500,000
73 \
! v
- - ’ -~ 0
N T A O A I MNONANRNNT N O LI EMONNRND LT AL A WMONNNND T D @M
9830858328 358832838823835383283882835¢88828383
NV OLOMNDONNODO NN ANMANT NV OORNRNINANNOO " NNMMITTITNOVONNODOONO
2882888 2888888888888E88888883c88c88888388¢88a288883889
__________ RRERRRRRRRERRRRARKRLIQVIIKRI[IIIRR]R’L[RRRR
E==3Amazon (market cap) == Apple (market cap) === Google (market cap) = = QIE{3l 7} IIAHREY)

. HE A A S
2022-4-20 ssuEssal &3: Cho (2021) 8

[&f 1] 7l=2f &t o|of CHer M

1947| = “2{{0|E(Luddite) 2&"

IE{A7|pie| / s
7| 0juix| 7jgio] o
iy leERYY Y

BRIl ‘ aaes
7|t

-
-

A NZ RTE WX} LRtE|E AT,
7148 B4 HEZE Us 1784 1879 1969 2015
2% Orighinl umknown, this yersion borm e  ZHYNG Al AAwle AlOjH}§2|A|AE
Py s riomiosdosspatip -y sl W
wgey TN wieisy  MAEE
e 7= oy TEESSS g0 qay soie siee e
2SO e =

H2|X Vol 215.
Al 2ol 08 ¥ 9. p.8

EX: 84F (2021)
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EX DR [ 414 i
1925,06.30, 33 o

o o 4) 4 2) 3 7)§

[19204] AbS2+ 570 vs 21247 1503H

[193244] AHS2+460CH vs 21=iA 1320H
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Figure 1

1

Screenshots from one of the first illegal darknet marketplaces, Silk Road 1

“Silk Road”:

2F 13,0007H2]
“Darknets” & oLt
(oFefHel, de kel
S0l AH8H)

Source: Foley et al. (2019),
“Sex, Drugs, and Bitcoin: How
Much lllegal Activity Is
Financed through
Cryptocurrencies?,” The
Review of Financial Studies,
Volume 32, Issue 5.
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HIO[E{ZA| 28 sl=%7 (B8RS4 R E)
ClOIE{ AN 224 te =2 B U EAE BM (EH- 02
= 7|8t 2.68H74)

~ PubMed 7|8} 268+Z4;

B 201493 RE =229 g7t

m %2 547 (2016~201H) QIS K|
Tt =8 Ho{ZE TAHE

B H2(1007He| 2 & RS =22 (AEHS 7IE) % 70%7} <]
O|E{Qt Halz{'d g ¢

m 2Clo|E{2 HAlz{d 7|Etel 2ME 7ts5HH stE ChYdt AZE
Qllo47} 7t 2 28 (R, Python, Pytorch; SAS, Stata S)
B M7 FMIESH BERA FE AAIEE 22121712
2022-4-20 ssuzAsy 12

Article count
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2022 S=RSEMSE| 7] sta

olz-H7 2 of o|o|HZAX|

262t7H0] CHEH BIAE

m 1991-1995 1996-2000

-E" 29 st

—

24 (PubMed M

|
= L

eSH Headings)

Antificial Intelligence

-
wimage Processing. Compu, ", prificial Intelligence =

“~aNeural Networks, Compii_ .~
ter.

Neural Netwarks, Com _ .y Neural Networks, Compu ___ Neural Networks. Compu

puter ter ™, o’

Expert Systems v Artificial Intelligence . Amnmms & whrtificial intelligence  ~. ||y Neural Networks, Comp.
- ik

Image Processing, Com .~
Az

sAlgorithms

Robotics

" Artificial Intelligence

Deep Leaming

Expert Systems

P
¢ _Signai Processing, Comp __ Signal Processing, Comp

Support Vector Machine

. 4| * Artificial Intelligence

aModels, Biological

o » Computer Simulation e Modiels, Biological 4Software
Computer Simulation -~ ¢ s 19nal Erocessing. Compu User-Camputer Interface Subtraction Technique Models, Theoretical .. F."*Software
i g\
Radiagraphic Image En 4Robotics Models, Neurological User-Computer Interface el v e " Support Vector Machine
? \

Software Computer-Assi

Models, Biological

-
“*Models, Theoretical

Algomhms Radiographic Image Enha

Transcriptome

4Models, Neurslogical

. “aNatural Language Proces
%, sing

raction.
Fuzzy Lagic

“Computer Simulation

“Models, Biological

Models, Statistical

“u Signal Processing. Comp

Tomography, X-Ray Com
puted .,

Models, Statistical

"e-n" ‘Expression Profi

', Magnetic Resonance ima
ging.

Nonlinesr Dynamics

Decision Support Techni
ques.

“Computer Simulation

“4Models, Biological

Natural Language Proce:
ing,

Assisted
Electronic Health Record

intemnet

.Netwaris.
m.gn.m Resonance ima
ging

Models, Neurological

Phylogeny

Ex: X0 9l (2021)
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O . =HEAF H I: _” | _|7=| -||.TLE Sl g | af 7
[=K=J =) |_|'—|—|_0 [:OEOX |_|-|_=| SETE (26|_|-|;|)

1995 1996-2000 2001-2008 2006-2010 2011-2015 2016-2020
Artficial Antificial Artficial Artificial z
Inteligence % Intelligence =" inteligence T Inteligence o Sgta
Expert System v °‘°"‘s;’;“2:f°° ¥ , Genetic Algorithm <«Machine Learning » Machine Leaming b Machine Learning
Decision Support ’ Artificial Artificial
System §; NNk bl wy Intelligence Inte ligence
Intelligence Expert System "\ « Machine Leaming Digital Social Media < Digital
Artficiol Learning \ D‘““"‘m:“’:“’" « NewralNetwork V. 4 MY % socid Media
Computer GeneticAlgorithm 4 Simulation 4 leaming \ Model o learning
/ i i A i
Scheduling /|« Machine Leaming \ Adolescent i DataMinng | * pigal ! Sustainability
/ i \
¥
4 i ! Appreciative
Leaming / - Simulation \ Exposure ! Inquiry Data
Machine Leaming 4 Model \ Population /| Classtication Twitter
\ /!
Network \ Classification : American Indian ) Knowle dge Analysis
\ H Bankruptcy A ,
Decision Analysis Decision make \ o ¥ Inteligence Dota Mg Model
Optimization |/|g Forcasting 1 DataMining 7 | Market Leaming China
Simulation Heuristic Decision f China Urban Agorithm
; t i / -\
Neural Network = 1 Inteligence ', Dose i A g ! Technology W\ Smart city
2 A i A
Forecasting /7 ¢ | """’;‘:g\“‘" 1% Heudstis H Risk Americanindian  \$  Technology
H § !
Model ‘ Network 1 HumenoldRobot | Amlysis  Classfkation o A
\ i i i
p \ i Knowledge i
Classification " Scheduing | e Cogriton Privacy ¥ DataMining
] " v i BigData
Connection Artificial Leaming Internet Education Analytics
Construction Dislogue Memory ¥ Simulation Gender Forecasting
2
Function Image of God Technology American Indian Research Network
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33

% maching

unique B0 @

: SSEEE!
ii extensive i Figure 1.
E‘E tf‘erl . Static tag cloud
2 i 88 T visualisation (or
Now 3 i 8 5 g_ £ 3 “word cloud”) of key
£-3 ; & 3| O [ sreightiornard words appearing in
o150 h..mg 13> § m=bo the abstracts of
fiES ' papers related to Big
o o & | Data, created
lo n I through the online
___________ tool ManyEyes
Source: De Mauro et al. (2015) Viegas et al (2007)
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[&F 1] 2| O|E: 22| (DeMauro et al. (2018))

O =id|o|E{of cHét o< CHE st Ho| EXY; DeMauro et al.

(2018)2 ot2h 57t x| £Eo =2 HIH|O[HE Ha|

B =5 (Volume): 01 & 7 29| (EIZIHIO|E E&= HEHHIO|E E
<lel) dliolH

m HHZ}O|0{E| (Variety): & OletD CtFst = Q| HIO|EE £ &
(structured, semi-structured, and unstructured data)

m HI AE| (Velocity): CIO|E{2] 4440| 24 I OJAFAT AlR 1t (
7{ol) AlAlzte 2 ol of &

m EA7|% (Analytics): HE-HIZH Clo|E| E4{7|Ho| M (YA
E 24, 2C|2 & HIC|R &4, SNS &4 §; Al 7|EHo| E4)

B JtR[ (Value): BE RO HetE §5t0o1 BAFHMAH (7HA- 7|1
HE) U 3&HMo |88 7XIHEE

2022-4-20 2Saass]
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2022 erRRESLhEAets| HEI| of

CHel

Jon
>

Classification

Regression

m{
O PyTorch

m{ Dlmensnon Reduction
STaTall Ssas

Algorithm; Non-parametrics;
Decision tree & neural network

Machine Learning

EX: QAL (2021)

2022-4-20 2EaEAE s 18

FM (3):
DPA 7|He| H|=L|A 22Y SO (38 &)

O Qe ZHY E3E V|80 2887z et ZEE M

B 0F9 Te|l3 2I[X|HE: S wED MEst 28571 (20% Ol4
O| ZIHHIE M), 2t Hedt MHIL A7|E X|HE FEixQ
o| #stol| Ert BF2MO 2 & (Fuster et al. (2018))

B 1990 ACHRE| T |0 2 Ci|o|E| 7[8te| AHIRF AM8HI U HE

£ YWItE elstod 3 8B M2 ™ 1Mol A1S3H (HEME - M8Y
7t - CHEAYO0| AUS-AVME S350 2EIQIe 2 TIg)

m SLiolM T giclo|E 7lgte| AH|X MBI U BHEE BWIHE &
CHStod E3HZE 7|Eto| 2t F8S7HE Soig 2 (of: ‘R
5oi o8t AVM AMH|A)

B Chefstn 3AIRQI ZEHE J|H ¥ EO R SOGA 2IE A1 (1) AH
It EE (QAIF); A dlAtEy Ab2IA RHE 1 (O1= EEIZ AbE)
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22+l CHE T (O/= 2 Lending Club AHE))

Borrower If they meet
initial

qw"ki-_

‘ i Y
LendingClub ~ Determines inital Determines if )&
¥ eligibility information needs to T#"‘
immediately be verified Soae. or
denies loan
Loan dispersed to !
borrower Provide information to
WebBank to originate loan

| ;
WebBank holds loan for 2 Finds for Assigns grading to
days and sells back to LC loans determine pricing
2022-4-20 EE AR Source: Jagtiani and Lemieux (2019) 20

[XtT] 0|2 P2POIE & ABtREHL 22

Figure 3: Americas Alternative Finance
Market Share by Model, 2016

Balance Sheet
Consumer Lending

Marketplace/P2P
Business Lending

Marketplace/P2P
Property Lending

1.7% Reward-based
Crowdfunding

Real Estate
Crowdfunding

|
I
|
Donation-based I
|
I
1

Crowdfunding

1C).Z% Other

| Equity-based
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2022 BIRRSARENSH| AEH| StaTH3

=M (4):
Mol of 3 FE A B

O dIoIEHEXE= 7HIEHE o “B A EH At ol CHEE (& Ol

A ZESHD, mekA ofof etdER[e| OtEo| 2

B HEof o8t “Dataveillance” 2013.6.10& Edward Snowden 0|
= o| HEE=20| Facebook, Google, Apple S2| #Z5toi OH 30
740| T3}, O|H R, SNS S5tE B4 > 4|28 QIHESH =i

m 7|Mof ot “Z Al RH= F 2| (Surveillance Capitalism, SC)”:
Harvard CH&H Q| Zuboff M4 E IT7|MEH 28t 7OIHE 7.2
Mg St 437 L AH|AH-YE] | = (“herding”), O|& &t O|&
F7o| 22 41 > ME2 Hello| XH2F9| (SC) SE I 0|2
QIst 7Hele| xhr et HEol et 1& (“the lack of reciprocity”)

m O|o[E{ZXe| &4stol 2HM 7|HE T E ZICHS} 5t= SAlof,
JHQlo| Aot HEIE ES e MzX Hx|of CHE =9 & AL
M gfo| He (o: Clo|E 3% Hel, H|&Es}, Clo|E AR ™ 8)

2022-4-20 LT 22

. DE & B S4& 4 (B8 Z#)
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1. OIo|E{Zx|2] 3cH 7|cH S 3t

O ClolEeHax e MR E AL3|M Z|IcHE D (370 /)
B E3EF 50 (1) 283 M(HENHIE L (2) SHEE XSS (M - A
Y7t > HE; AUS-AVM); (3) CIXIZHCIOIE FA1 (LA HIXHHEN Sofl
CHEH), MIZES ~ THMA AbE & X
B oS3 A0 51k (1) ME HIOIEAL (ASE1AT SHBE0 384
r), QHES EQT1;(3) AR EHE1; (4) HAlzL 7|gto| of =

t (CART, LASSO); (5) £AtAFEMH|A 2241 (ZE0{=H}O|X)
m  2Oo|H £1F: CHotY 2 £ (HIZ&OI0|E, “digital footprints” S);
“Thin filers"0f| CHE 28X &1 (SLH: CHEM, T8, AtAUX & &F
1,0008H )

2022-4-20

24

HIo|E{Z M (DPA 74t =

&) Al=lH 7|ci=1t

1. &R& 20

ol&3 o 21t

3. gcllole] &3t

A MHIAY (2825

FESM(HeHIB|
37|.|J>|.7H X|' g|. (A|7'=-l
> Mt OHE;

AUS-AVM)
C|X|EClolEf X4y
(& HIRHEH ‘:Oil EHE
AbE|IX RF21 (0= E
El= Abzl)

HE HOEE| (A8
2a3 53eralol &
_%/HT
HEE ZQT | Al
°I “4ET

alefd 7lgtol of 5
1 (CART, LASSO)
EXMREMEIA 28
&1 (22 0{=HI0|X)

CHOHM XH2 FH (H]
Z8HI0|E], “digital
footprints” &)

“Thin filers”oll CHet =
X817 (S ChE
FE, NEUR S o
1,0008 &)

Qdodx] o477k (B—
MSE)

o,

B. MZE (T &+ed)

CIXFQI- MAH R E
et ol M DPA 7| &
Al A2

M OIDIKI HlolEf &
SNS 3% EAHET
(FASHIONNET, 2z}
MH|A 5)
cllolE] 7|8t

M Al 7[HF SW 7HE
LS (AR-MY-C|
Aol EE +d E@.
al Al

L ME X E

A zlofolE|2 HFE
7|& 7148 CIRFQl oAb
24

HRAR, CIRLRL, £
RER{oOf| CHEH Hin|OlEq
=38 (01AH0A,

SNS & &8)
H|EFHA, HE|R'E of

9-IIEI ZeiZ g e
S=E =20

°|- o% n}.DH (
SHEIN; O/= ~
Bluecore, Stichfix; 8t
= ~ABLY)

clo|E{Z Aol ™ 21} “Dataveillance” ~ 2013.6.102| Edward Snowden Z 2 Ated|; “ZHA| AHEF 9|
(Surveillance Capitalism, SC)” ~ Zuboff (2015) & (2020), 7HOIHE £+Zl.2AM2 S5t A4 Z g 4l *HIKI-JEH
FEZ(“herding”) > ME2 HE{S| AHEF 2| (SC) S & 0|2 I8t 7Hele| Xh-rEP Helol cHEt 23
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3L —_l]O
2. -‘.*_|E1| , ZEH3, & BESMIS:
.
9-I Are|H %"%f 2
0 2 £S5 22 ClolEZA 3
m FXH 13004702 ZEE|ITA EXY; SRAMHIA(26%), FSAOE
(24%), 71 &7 M, ADIEE, HRo0|M S CHYE ERHM AL &
B 28 Y ZEHI YA(CESL EEHT)E 4700l 21 REAEE
HE(E7IKI) 2 PFOiE xIF
m #% CIXIYYA, 28 o{=Hi0[X, DHolEI0lE| S 858 8 S5tof
DPA 7|Hto| EAlE FElsie RS4Z8 48 £3 7|0
O “2829| A3 g nt oi|o|E{AA| 2| 7|cH &1t
B “A Science of Goal Architect, SOGA” (Shiller, 2012): (1) 7+Al-7|3-H
£t Hst= HHE AFAIA F; (2) Olod LWXHE! F8EIAFE B 2
B SOGA ZHOM 25428 B2 AME™ 7|0 £t FAHRU7H?
B DE & =282 MZ2 2&; “Banking is necessary, but banks are not”
2022-4-20 SESAEAES 26
S i = ITcd S| H=3add A 37
St ZEHIEH EHAS BREE 22X
Block Chain
374AH2.3%) Funding/P2P
47§AH3.1%)
loT/Smart Home
SIHAHE.8%) “ Property Marketing Platform
3271AH24.6%)
Construction )
Solution/XR(AR/MR/VR) 1 307HA} Deco & Interior
\SHAK1 5%) , . 670AH4.6%)
Shisad Saiia Data & Valuation
347HAH26.2%) . 1570AH(11.5%)
Consulting/Facility/Operation Feapeny Syt S
1570AH11.5%)
17HAHO.8%)
THE: #R I BHITH(2020) E7: 0|4 (2020)0il M THRIE
2022-4-20 EEA2MES o7

_16_




i = (== =]
S ZEE3 B=2o ¥
Tradition Startup
e SH HgauENBL M spacEwALK
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4.z
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o o MODUS/GN 47 2|2
65849 | jloom asamia "  Urbanbase
TAME | pepperHmAzey | Liow=
Bl cvst | KAIT SRR Jt kasa
E 9. 2gomA g MEREIN SPARKPLUS

2022-4-20

2SazMss

Job
tor

=& 5127 (2021)
28

Composition of Korean Fintech company (as of the end of 2020)

+ Fintech industry composition
288 companies at the end of 2017 —
484 companies at the end of 2020
(1.7 times increase)

+ Simple Payment and Remittance

service providers (Biggest market)

: 110 companies

* Robo-advisors, asset management

: 59 companies

2022-4-20 B ] 29
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2022 SIRBSAEASE| A| St

3. 8t 2 saH|X}0f CHst FSEE =l
(H|Z2800|E| X “digital footprint” E&)

O etAl AR & FXbxtol| CHet S 28 =l

m 0Zo TE 3 YAE= 7IEQ 287 E0] 2l5t0 £2F HE &
X|odof CHE AERET 22 ZH2 2 LIEFE (“bottom fishing” & T})
B E RRoAMe X2 A8SZ AH|Xtof CHE CHE Z& (FICO
< 640), 22|10 41&0[|20| giAALI B F &t Mut U2 (“thin filers”)0]|

CHE CHE AfHIA 28t 2347+ 7Iche
B SUHOIE o 1,0008HH0f Srate Wk UBH(CHEHY, i, RHAARY
7k ZA5t1, OIS0l Chstod HIZRTIOIEIS B3t ASTIt T,

YOH R ZEFEHT XL & e 2Ktof CHEt 2828 FHoi 21 7|rH
m £X fE0|MT DPA 7|HFo| 2E-0{=HIO[X, ANEHL| X S
S35t0 LAFERRLOf CHEF S EEE #HO) Z0H T 7|CHE
2022-4-20 FSH2HE3E 30

CiotdEHE S5t A7 Z2MA MatUE S st cePd B 28 At (o Al)
13 TR A .
-l o -
gt AME FF BME 24 AX} CME
1257} 291 gﬂl §2§= ] ggﬁlmtucﬂug !ﬂzﬁﬁgﬂ
o — P - g QL
= (HE7Hs) () sumo7aun 80z oo 488 29
¥2 £8 gols| Yo mas | Ao wdny
= 5
T tierde | 25 35%04% £9 sao 9o | psAw
DB B, HE OHOE XME BAD 50&5‘”’@3.
awan | | S eS| A | SR
| R

Systa S g
BEHYE Zepol 120 otite | XIAYUXC AR9|
IR WO AV AORUE ER
&

I 28U 2y
3 TN ; EANY 0|2 Qo] ozt ugcol S HBSY
2 yuia Sust
1 SEYY 2210 2 BRI & B
A9 5%0] 2H|0IY 2 AHIRE0| Xk

az WESCONN
7] 20 20
(HE7ks) LR oo Augs xa 220 2HRE A&

Ex: 4EY (2021)
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HE8HES of (BA-ESiHFS5 33 HES)

HZ28dE HHHe

- O|EBAVIAYE, HEYE, VTP, +-0|2PE §§ W8, IUA 7H X (0161 HIZ B8P
EMME - O] S &/Al 3AHSKT, KT, LGU+)2t 25 A7 Z2, 600 O[5 X BECIT & Z&ist (25 3010| 0| SBAE 0|
8 B0|22, 3 B0[LFAF &3 OiChs QoA §53 7IF22 FIt 28 7I5& A3
- 83| A8HAH AWE 7H2le] WA S2l(Override)0| 7Hs

- 3BO0H TRYEL BNTY 50| YL G FE0| LS| B4, AN, 71 & 5T I
HEAEE - ZEuage 2010d JIF 106%2 X530l 24 So|0), (15 BeXE D2 380/ SN X8 )
Chs= 7H9l0] Cerst B2 EoHE wg + 2= 71518 AE
- Cirst e-omatol sto] SEYIM HOJEZ, JHolo] AT et JiuHEo] A2 X 58 ASHIO| HBY =
sy 210f, 7§91 ot OfLjat BOXCIATE)S] ABEO| BB + UB.
b _deln7 3 O o 1Ag NEAL, B9SI 148 MBS SN, 83 Faudddol EYS B
20| 78(eg. SH0I0| THIEOIA HojL} (o] 2§ st A2 Fraud 214 7Hs)
- mololEo| J|utst 2E SigMgel HEE WS
kT - XE5HE B3| 1241 387|350 MO MBI, B HEB2| B HATt T
(e.g. HITHS CH@AIRA| ZHoIEol0] M2t o|2 2 U IE M § AAIZH 20I510] ChF AL &8)

- BOEANZR TFYOIN LA J|=A0l AU o BAAN HOE ST, Az o] Ofe F, HHol
SUHELAZHEE m:r Hw, 70| 4F Y2 58 WS
HE SEI0] i3 M2 FIHE B8l S DA 7} MY T

- OIWE &g, o= 8@, Ay Y= 58 U8

— w - OMIEE 3 =6 =30l co%E AXIE P2 (IS0, B HOIEE US| EE2 HBst0l LSS
IHEAFH & v 20| 7t
. FUFEE §8S BZUS AL, OIS Y E W8 /32 XSat

J|E} HI2 8 - SNSYE(ALEIDY, HO|AS), HEZAE BSH HSHA &
a8 (e.g. BHYOI(RL:, T2 8) ABYIET &8 F2 42 X7} BFs o= |EhH

T

x: ¥ (2021)

2022-4-20 2Saass] 3

Figure 4: AUC (Area Under Curve) for scorable customers for various model specifications

This figure illustrates the discimunatory power of three different model specifications by providing the recerver
operating charactenistics curve (ROC-curve) and the area under curve (AUC). The ROC-curves are estimated using a
logit regression of the default dummy on the credit bureau score (light gray). the digital footprint (gray). both credit
bureau score and digital footprint (dark gray). The sample only includes customers with credit bureau scores. The
sample period 1s from October 19. 2015 to December 2016. For variable definitions see Table 1.
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4. 8¢ 227t 58S St Al2IF 71X &
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At > FXH £S4 S, 27|X| HE, B4 8 58 MHIA HMS

B Ant Financial (AF) & BlE| 3 Al2{: Alibaball 28 && XIEAL (2 &
LH CHFEH IT & O|FHMHA S|AHE D 47, AF Liof CH et 28 & E
AE|A e (XIS AN HE 2 FXHA8EIES)

m =L DE 7|gt EIE|3 Atedl: S Lol M £ Viva Republica (Toss),
Dunamu(FLHF) & CHLEt 28 AMHIA 7ISES A E S8 EE|
IAMES HEHA XI&

2022-4-20 LT 34

ADIEZE & C0|E{-1oT 7|8} ! zia|
Health Care Device 412

DOMO Safety
Behavioral pattern of a healthy Behavioral pattern of a 81-year-old female
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Zillow.com M= 34 MH[A
Zillow Offers (Home) + Zillow Premier Agent (IMT) +

Zillow Home Loans (Mortgage) + Mortech (Real
Estate Software)....

2 Zillow

D7 Zillow Zillow
— 5!.'.'.2!’! 2 Offers 2 Rentals ) BRIDGE
© MORTECH INTERACTIVE
Zillow Zillow
a Homeloans 2 ClosingServices
trulia @Streetkasy % hotpads
2022-4-20 SsuME3) 36

Figure 11. The linked business ecosystem by Alibaba Group and Ant Financial

€2

Alibaba group Alihaha con

Affiliated companies Description & key business area
Alibaba.com The leading wholesale marketplace for global trade
1688.com The leading integrated domestic wholesale market place in China
Alibaba Cloud A cloud computing service provider
AliExpress A global retail e-commerce platform
Alimama A marketing technology platform
Taobao.com The China’s largest mobile commerce platform
TMALL.com The China’s largest B2C platform
Cai Niao Alogistics data platform operator
Ant Finanial

A technology company offering inclusive financial services

Q’ e

Ant Financial Group

2021-3-16 FT & FR 37
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é‘ i

Ant Financial Group
Affiliated companies Description & key business area
iPa A mobile payment platform with 520m+ users, and business partners
v across over 15 countries
Yi'e Bao The largest money @&et fund in the world,
managing $221b
MPL for Ant Financial and third-party financial products,
Ant Fortune .
with 180m users.
— N— An insurance SerFe firm with 400m users, offering its own
and 80+ insurance companies’ products.
ima (Sesame) Credit A credit scoring company_, using social networks and payments history
with about 260m users.
Ant Cash Now A credit company for quick funding for AliPay users.
based on user risk profiles.
Ant Credit Pay A consty.mr lending company with 100m active users,
having lent $95b to consumers through Q1°17.
2021-3-16 FT & FR 38
Accumulated remittance
amount of 10 trillion( krRw)

2018.11
Establish Toss Insurance

History

201608 2015.02
201702 Accumulated remittance  E2% Transfer Service: |
Launch of free credit  amount of 1 trillion(iRw)
rating inquiry service

201712

2019.10
Monthly Active Users (MAU) 202008 202102
Exceeded 10 million Establish Toss Payments Establish Toss Securities  2021.06
Toss Bank, Acquire Final
Authorizati
VIVA REPUBLICA
(TOSS)
L I i
= 100% 50% 34% | 100%
< Di"!‘ Toss Toss
o : Toss Bank
] _Securities |l _Payments - Insurance
: * Moble - PG - Intemet Bank GA
% o Payment Gateway) | (2110kuched) | | (General Agengy)
(= (208 launched) * Intemet (1811 launched)
& (21nded | | o AT ey Bk :
3 * Provida easy & optmasd or of indusion & austomized
comvenient Sl
MSworsd | | Poscdon | | AR <enices based
milennials innovative U1 & UX| cnasnmerdaa‘
‘ 5
2022-4-20 D L] 39
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Dunamu(FLtF) & UPbit ARE|

Leading Fintech Company

2022 Expanding New Businesses
Expanding to Stacking, UPbit NFT, and
2 01'7 Launched UBbit Secondblock(Metaverse)
Launched UPbit in partnership with

BITREX(U.S.)
2012 zstablished
2012 Launched ‘News Summary

Service'

2014 Launched ‘Security Plus for

kakaotalk' .

(1
Expanding New Businesses
Based on abundant profitability
Estabilish from UPbit
—-ment
2022-4-20 HEARAE 40
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Jon
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2022 BFLSARAE| A5

1. DE & st=0i712| mf2{C}y W=}

O E2Ho|EH-IBXse 8o QIft =07 o ety

B35t (RtQdntst-ALg[ntst ZFol|A TR F)

B St=Qi7o| M4xt miE{CHR): SHA M (statistical exploration), Cl
O|E{ OI0|'d S22 QI8h “BFM 18t (exploratory science)’2| CHF
(Hey et al. (2009)) & HIH|O[E{= 0|28 ¢404%d oi et Al

B 2dNgERY 7|Ee Eady: B% S8t 7t8Z45 > MSEE %4
3t st f(x)2 B, Ol I8t Halzl'd Y4lo] AHE &CH (“Bagging”
So| MEZE & YA ¢4H|) (Breiman (2001))

B 0|53 SHoIAMO 2t &0|: 7|EL| SHEAM WA (OLS §) vs.
g YAlel ChehA 2 A (Random Forest, Ensemble =)
2 R/MSE § 282| o &3] EHo|M £X7 ESotH ¢ &
(Mullainathan and Spiess (2017))

2022-4-20 LT o

>.

2ClolE] & Bf& 470l mi2che] Hst

meched &4 AT 4 AlEF A
1%t A% (experimental) 2t&F A ZFOf; Xtz o| BALHYH 2144 ol
2%t 0|2 (theoretical) 1+ & DS U Atst ZFE ol
3%t 2| (computational) 2t&8F S #H ol et AlZE oM Hitj|o|Ef o]
4%t Al (exploratory) 1+ 8F S % et ol ool XY

E*{: Hey et al. (2009)

m HAS 7|Eke] HIME MBS EA Y4l 1) Classification And Regression
Trees (CART); 2) Random Rorests (or the ensembles of decision trees);
and 3) the penalized regression models (e.g., LASSO, LARS, and elastic
nets)

B YT 2A AT ZEE ME 28 YA (methods to “prune” the tree): (1)
Bootstrap; (2) Bagging; (3) Boosting

2022-4-20 SEaEM g 43
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HIC|O|E, & SHEAMS MZ2 W4 (Breiman (2001))

SHEAM Q| YUY M4
MM xE §5t0] SEHS, yE 5,
x & yE “Xt4(nature)”O|2H= “blackbox’2 9172

y «——| Nature/Society [e— X

HIZYUAM 1. J7IES BHZY %Vél

“Blackbox’ ~ SHI2% w/ 2&LE, y =1(x, B, e); BS Linear reg.

S8t 7td HE (BE & fa4); E°*°| =t Yy o— Logistic reg. X
(robustness & residual checks); Main stream (> ECM ....

98%)!

oAl 2 CHOHN QT E|SEE U4

“Blackbox” ~ & <= Lt 7H (unknown);

8% ()8, YTEIE, B#t y olS; 28 A5 - yol
CHEH ofl & &2 =; Small minority (< 2%)! \_/ RlesiSlast ‘/

Decision tree .

2022-4-20 2Saass] m

[ I — | -
olAlald 24 gAlo| o 52 Hla
Table 1

Performance of Different Algorithms in Predicting House Values

- Prediction performance (R°) Relative imprrovement over ordinary least e
Training Hold-out squares by quintile of house value
Method sample sample Ist 2nd 3rd 4th 5th
Ordinary least 17.3% 11.7% - - - - -
squares [39.7%, 43.7%]
Regression tree 39.6% 34.5% -115% 108% 64% -14.6% -31.8%
wned by depth [32.6%, 36.5%]
LASSO 16.0% 13.3% 13% 119% 13.1% 10.1% -1.9%
[41.5%, 45.2%]
Random forest 85.1% 15.5% 35% 236% 2710% 178% —05%
[43.6%, 47.5%]
Ensemble 80.4% 15.9% 45% 160% 179% 142% 7.6%
[44.0%, 47.9%]

Note: The dependent variable is the log-dollar house value of owner-occupied units in the 2011
American Housing Survey from 150 covariates including unit characteristics and quality measures.
All algorithms are fitted on the same, randomly drawn training sample of 10,000 units and
evaluated on the 41,808 remaining held-out units. The numbers in brackets in the hold-outsample
column are 95 percent bootstrap confidence intervals for hold-out prediction performance, and
represent measurement variation for a fixed prediction function. For this illustration, we do not
use sampling weights. Details are provided in the online Appendix at hup://ejep.org.

Source: Mullainathan and Spiess (2017)
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2. 9]OI0JE-2IS XS 7[HIe] 24
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o
n
=
2)
m
<

O 2dolE-Al 7[gte| A S
B 2O0[E 53 & Al 7|8to| M 5 2|X MAT|E, AIFF0|, 2|43
el So0lA2| o &2 (prediction power) S CH
B StEE8o| E1E A A7|=E o CHet ol|E2dy; 71 A0t H
7|.o| 0:”53 T Al__g 7|. 7(-|§I-ET (IZH:IE’-O| %OEU %
m ClolEe X9 21 &2 A&0|M IRS; &2 A& 0l DRS
7to

L OO
m AHIRH AR

R kOI-

M E CHOHA] XFZ (“digital footprints”) 2| AFHE
ol Mgz 3ol ME M M (AUC 68.3% — AUC 73.6%)

B SEXXE EoFME ZE-0{=HIO|X(RA)7F AFRF S AI0] MH|AE
ik 2 A CHA| (“democratization of investment consultancy”)

I'U

2022-4-20 FEiEA

Figure 4: AUC (Area Under Curve) for scorable customers for various model specifications

This figure illustrates the discimunatory power of three different model specifications by providing the recerver
operating charactenistics curve (ROC-curve) and the area under curve (AUC). The ROC-curves are estimated using a
logit regression of the default dummy on the credit bureau score (light gray). the digital footprint (gray). both credit
bureau score and digital footprint (dark gray). The sample only includes customers with credit bureau scores. The
sample period 1s from October 19. 2015 to December 2016. For variable definitions see Table 1.
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Philadelphia, PA 20% 234K 82.8% 94.6% 97.8% -
Phoenix, AZ 1.3% 18.1K 92.1% 98.5% 99.7%
Pittsburgh, PA 2.5% 7.6K 773% 92.6% 98.4%
Portland, OR 1.6% 91K 86.7% 97.3% 99.4%
Riverside, CA 1.5% 15.0K 89.1% 97.0% 99.3%
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. ME
A MAA f54d et Covid 19 20 ME A8 7|2 A& 20209~20219 ¢
2}

HEAAo] FA% A4t 7H 5D 7HA LR, MEAR], dE(HE), UF 59 thst
sAE AZ0152 THEo] Wt olE Alxol7h Eokkoe] FdAldi= olA7A
A2A0

SARL FARARY K52 Hof R0t olE FdAHolA Felolgt gedt F719] 33ko] of

SEAEE, HUAIHE A48 EolttEH o] d A&l His) 22 a-8917] olF Z7-A ] ot
2t 2 9] Al7]e] ERMYet 183t FETE AAF F4 0] o|FA|A] glot e AR-E A 5 Al 7
AHAES] Ax7E AR (Myers, 2016), o]# et @A MdiZHIntergenerational) Z5-2] Agte] =
4 Qo= 23 % QltkBleemer, 2014; Xu, 2015: Clark, 2019).

oj=9] FdAdie 7RI gREfES F7-A0 wE Qg 18 Fo= QI oA F
o] 3oz EHEoph= PFARZEC] Hojual lou(Bleemer, 2014), FHOE HHAT &
FYe 183 A7] AA o= AAZo] = FEY A ELS AT Af-E0] AAoH] gAY STt
Stte Bk JeK(Clark, 2019).

9] Aol EQPget Aat AAIA Sl w2 FUAIte HFAA o] ojgy, Fro 7
Aol wteh FAAd el 38 288 A7 "HojA 1L Qlokal ko] Aq - o], 2019, =
7], 2022). oo & dFoAE ERRE o8t 2011WE FEAH(TR204-T139A4)2] 519
7F Bd=e} 20169 % FEAHRR0A-T39A)Y] 5d7F sidAESE B -2ty HdAh
o] ¢ Bt FHHRYEH 24 a%lo] oEgA WHSolal QA FE| FE A o] AA|

AR FAYRFGH alo] ol JFL vIXLA elsterk

i)

Il. H-1EE

2 A= FUAdY FEaY 274 8218 44 B Yol sesdYe] sl Eud
142Pd (20119 H 183PAE(20159), 19AFAE(20169 %) 8 23AA = (20209 %) 7HA] 22t
/M RS o8ste] Bty dAEE ko] Hdnas Hygos EASIGIh

B4 gL 20119 % 7|& 7FEF Aol 7041914 71394191 HE7+et 20169 % 71& 7}
T3 Aol TR0A01A §H39AIQI 7S & o191, ZF Fi9| 7t F 70 gt

1) =289 A Feujuj7lE SIA-E HH, (20199 19) 100.0, (20208 19¥) 100.6, (20214
19) 109.9, (20224 19) 125.22 202095¥ 20229 Z7HA] AFSt FEi7149] Ak5o] itk
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Mt
2 7o 3o Agusel A LS, AL Exp AEAEE WS 5 HoH(2017,
2019), 4184 - 9 A(2020)9] B4R whet FgstAon, Bro] FeTel (AN YA F
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g 7ol FF= & F e 14T ol

o
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1. 712 SAF

(E 1) 201193 201649 71% FAAH(TR0A41~T139A4))3)9] 5\7F sid HE9] 7|2 EAH
oltt. HAZMAS] A7t AR 44%, FWU7HB A= 56%= 59 5t FUAldie] 7t
e 12%7F 71619, 7H A2 35.24419014 35,5342 A&Z Z711oH, dA} 7S
79%°NA 78%= A SFEFIL A5THY olst A= 63%0A 46%E FA(A17%) . HE
FEaEL 4.4709H4001A 5440990 % AFS(+oF 1o, A sxMte 19 3,830%
HollAf 29] 1,7809HH 02 A5(+9F 8HTH) ST ARG ] AfH]E-S Yetlis AdFA

(B 1) M 229| 7|z SAY

i HEIIPA (2011-2015 EE2) HE7HB (2016-2020F HE)

- s Zmz} o) HEMA
ZEHERYE(R7H=1) 0.44 0.49 0.56 0.49
7t AZ(M) 35.24 4.41 35.53 4.71
735 HE(ER=1) 0.79 0.40 0.78 0.41
ASHE(ZB2=1) 0.73 0.44 0.68 0.46
USs 0|5 AHAKHARUS=1) 0.63 0.48 0.46 0.49
HE SYAS(TDHY) 4.47 1.13 5.44 1.44
HE EARH D) 13.83 16.18 21.78 27.52
HUFHH|E(ARHIE/URXH|E) 1.98 1.57 1.91 1.20
HAlE o8 0.72 0.44 0.71 0.45
S0 FEIQ] X|HM(HTH) 0.05 0.44 0.01 0.46

BE 4 7,748 8,839

2) FePSYe] SusH ke 7hro FHERPEE Ak SHAGOY FHAS 002 SH
T, FUARRE A B QA SUlont BET Bl U4 B BEE 2 U4S B0
°F gut /17, FUYGRES JIeke S Jis Aol A2skc.

3) WMot 20114 FA WA 7l FYZITA, 20169 WA FWAI 7l FdslEBR Paet
e,
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2022 et=EStEAste| ¢E| staiis

Jol
>

H18-L 1.9890141 1919, WA ol tHEAIU] AF -7 72%e0A T1%= A2(A19HT
529 Fe 7Y AAAE 04 TN A BoE Fadck

(I 2)+= 20114, 2016\ FARR2041~TH394NQ1 Aldio] FEHFFEHE Hid Z28l HFgo=
gt ArtelH, £ HE BT 2L Y AT @ol FI5E 1%004Y * dAAE 2t
< 9%k 707 Helth

2 FE7H A BF A7HE ROl HH adE, 97 BoM= +(-)9
AIE v 0|49 - F9H(2017)9] AP A AR1 EA0A FEAN #E] 8- THF
Aol FoHESE A7t M 52 Rorgl=tl, Fd7HAY 2011%~2015L%°ﬂ ][5l 7B
FE7HALZ 7HEA| ASetiet], FEAkE 7140 3 S AT 27
o FeS LU Z3t Aol A 8 o] Z7|3k=]A sh 7]& X}*P— P& Aleholl H]s
HZA2|7F Hoj7ka Qe AL ERIE 4 et 3t AEg Furtet At Qe v O

E

==

(B 2) THEQHEH g D28 2 FY Zut
HEIJIEA (2011-2015E HE) HUEIIB (2016-20208 HE)
FHA% =2 FHA % =%t
A3 -8.7967 " -10.82 -4.9887 -11.62
7tRE oy 0.0867 3.76 -0.0317 -3.86
HE BQ0E (BRl=1) 1.0967 5.96 0.4342 5.47
DSEH Olet AIHRE (UE=1) 0.6776 453 0.1327 " 2.35
log(HE SHAS) 2.9220 5.65 3.5567 13.01
M X (HEH) 0.0498 8.80 0.0141 6.12
AHFAHH|E -0.1429 ™ -4.39 -0.1123 ™ -5.53
HEAIE o8 (CHEAI=1) -1.1076 " -6.61 -0.7470 ™ -12.63
Eoo| FEfI X|HZH 0.2150 3.56 0.0988 " 1.90
AIEHO| (2012=1), (2017=1) -0.1410 -1.40 0.2627 3.43
AIEED| (2013=1), (2018=1) -0.1516 -1.37 0.8684 11.30
NGO (2014=1), (2019=1) -0.2454 7 -1.99 0.8273 10.73
AIEHO| (2015=1), (2020=1) -0.0493 -0.40 0.7337 9.48
Log likelihood -2,604.1229 -4,104.988
g 7,748 8,839
Tt 2,077 2,619

0<0.1, “p<0.05, "p<0.01

4) BFARES AFulE/ R8-S TP, AiFAAulgo] 150 2 39 4ol dAEET
AR RS AdEstal AHiFARlgel 125 22 47 2781800 His) daEe] AX A7 A9
SHA o

I
o
0
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24 ke 7ol ls) WE A7k AF Bhgo] w3kt
ZAYRGENY A4 AR A PRSI A SAS AP 7R FUH 47}
HH] HIE, JHFAUGE S0 EUE FUt B ol REAE AT =AY
ex %&&47}7434 *OZ_HE A B4, B 1}7} A% BES W 2R 2e7q
.
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2022 SIRBSAEASE| A| St
" 3-7) 71X EAY

B N EPSA, 2 EE] HEER
27 A 93517 -2.38604 3.161098 2.130686 0.248074
d_500m 93517 0 1 0.112365 0.315816

d_1000m 93517 0 1 0.345616 0.475571
t ASAIE 93517 0 1 0.727226 0.445388

t AFAIE 93517 0 1 0.365998 0.481711
d*t_500*2tE 93517 0 1 0.08268 0.2754
d*t_1000*2ts 93517 0 1 0.245741 0.430528

= d*t_b00*F 93517 0 1 0.038517 0.192442
T d*t_1000*Z 93517 0 1 0.109713 0.312533
= HEHE() 93517 21.49 210.27 78.07514 23.54324
YHENE 93517 120 557 243.3701 74.44954

M|cH== 93517 304 3481 1160.223 722.8352
HEZYHs 93517 2 2022 192.6175 568.247
AAUZ g 93517 0 89 35.02314 22.12508
2&7| 93517 0 1 0.239283 0.426648
3=7| 93517 0 1 0.24233 0.428495

427| 93517 0 1 0.252831 0.434637
27 A 53281 -2.38604 3.161098 2.210167 0.233553
d_500m 53281 0 1 0.097539 0.296694
d_1000m 53281 0 1 0.378991 0.48514
t_AESAIE 53281 0 1 0.698204 0.459042
t_AFAIE 53281 0 1 0.299394 0.457997
d*t_b500*2t= 53281 0 1 0.068092 0.251906
d*t_1000*2ts 53281 0 1 0.255363 0.436069

A d*t_500*F 53281 0 1 0.025994 0.15912
o d*t_1000*x 53281 0 1 0.098103 0.297456
= HEHE(m) 53281 27.6 210.27 77.13186 24.29868
YHENE 53281 122 557 275.3977 76.63869
M|cH== 53281 304 3404 1203.064 803.7835
HEaZYHs 53281 2 2022 330.1016 723.0404
AUZ g 53281 0 89 36.14463 22.07628
il 53281 0 1 0.22828 0.419728
3=7| 53281 0 1 0.239992 0.427082
427| 53281 0 1 0.265348 0.441522
27 M| 40236 0.701376 2.666381 2.025436 0.226627

d_500m 40236 0 1 0.131996 0.338491

d_1000m 40236 0 1 0.301422 0.458881
t AZAIE 40236 0 1 0.765658 0.423592
t_YFAIE 40236 0 1 0.454195 0.497904
d*t_b00*2tE 40236 0 1 0.101998 0.30265
4 d*t_1000*2tm 40236 0 1 0.233 0.422748
7] d*t_b00*F 40236 0 1 0.0551 0.228178
. d*t_1000*x 40236 0 1 0.125087 0.330822
Q! HEHE() 40236 21.49 205.854 79.32424 22.44326
o YHENE 40236 120 501 200.9587 4413326
M|cH== 40236 309 3481 1103.491 594.3159
HEZYHs 40236 2 35 10.55932 6.875678

AUZ N 40236 0 88 33.53805 22.1024
=7| 40236 0 1 0.253852 0.435219
3=7| 40236 0 1 0.245427 0.430345
=7| 40236 0 1 0.236256 0.424787
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[CHSHRIAY M) LD IS4 AR 2 EEAHIANR] SR

(B 3-8) O|SAI2Hol Fuan

AT NE 47| - eI
™ BN AT BN UFAE BN YFAE
500m O[LY |RSIOISHX| 42 (+) FOO|SHR| 42 (+) ) +)
500m~1km ) +) -) +) ) (+)
H 3-9) 2 & ZuH=3)
Model_1 (500*2t2) Model 2 (500%24%) Model_3 (1000%%2) Model_4 (1000*2/%)
ay BEE EEAS | BEEANESAY | (BEER(EEAR | WEER (EER
(B) | (#ED ®) | (HED B) | (HEH ®) (HHIE})
(44) 1538 | - [300958™| 1546 | - [300151"| 1554 | - |3s4509"| 1566 | - |372.906"
4 | B00m | -0.031 | -0051 | 78317 | -0.047 | -0.076|-17566" | - - - - - -
G| 1000m | - - - - - - | 0014 |-008| 471" | 0041 |-0081|-2038"
T HZAE| 0010 | 0019 | 3807 | - - - 0004 | 0008 | 1668 - - -
umAE| - - - | o8 |-0102| 218807 | - - - 0044 | -0.086 | -19.939"
500 [PTEB)| 0001 | 0002 | 0275 - - - - - - - - -
ua| ™ |eTERR)| - - - 0082 | 0033 | 723" | - - - - - -
B8 000l TED| - - - - - - | 000 |-0037|-6016" | - - -
meTEm)| - - - - - - - - - 0034 | 005 | 10587
Hgo 0005 | 0490 [140690™ | 0.005 | 0491 |141.792" | 0005 | 0.4% |165275™ | 0005 | 0491 [ 165235
R8s 0001 | 0205 | 566607 | 0.001 | 0208 | 56.124™ | 0.001 | 0170 | 56057 | 0001 | 0.166 | 54.710"
Mok 2134E-05| 0.066 | 18.074™ [2.080E-05 0.064 | 17.763™ |9.816E-06| 0.020 | 9.862" | 9.084E-06 | 0.027 | 9.134™
ASHIAS | 0000 | 0021 | 5688™ [8672E-05) 0.004 | 1.057 |-1.242E-05) -0.080 | -9.140" |~1.307E-05| -0.032 | -9.635™
AAUA I 0001 | 0.080 | 17.155™ | 0.002 | 0.146 | 32.874™ | 0001 | 0.084 | 21.258™ | 0001 | 0.116 | 31.831™
227| 0017 | -0.031 | -7.478™ | -0.016 |-0080 | -7.247" | -0.015 | -0.025 | -7.147" | -0.014 |-0.025 | 698"
327 0005 | -0.008 | -2.044" | -0.002 {-0004| -0.905 | 0002 | 0003 | 0974 | 0004 |0006| 1756
4127 0023 | 0.044 | 10604™ | 0.026 | 0048 | 11.722" | 0029 | 0.051 | 14171™ | 0031 | 0.054 | 15.083™
0,531 0.536 0.521 0.52
R2 0.282 0.287 0.272 0.275
Adj R2 0.281 0.287 0.272 0.275

Fx 0 p0.1, ¥ p{0.05, *** 1 p(0.01
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2022 et=EStEAste| ¢E| staiis

Jol
>

(E 3-10) 28 £8 ZHM2)

Model_1 (500*22) Model 2 (500*Q4%) Model_3 (1000*2k2) Model_4 (100022
iy HEEAR | BEAR ; HIEEAR | B ; HEEAR | Bk ; HEEA |BEEA: ;
® (HIED ®) | (HE) ®) (HIED ® (HIED
(=) 2.061 - [379781™| 2.061 - 3832607 1.848 - 3440027 1861 - |356551™
d | 500m | 0023 | 0040 | 5728 | 0016 | 0.028 | 6.005" - - - - - -
FEFH) | 1000m | - - - - - - -0.010 | -0.021 | 289%™ | -0019 |-0.039|-7423"
T AZAE| 0000 | -0.001 | -0.115 - - - 0032 | 0062 | 96537 - - il
LR - - - -0.003 | -0.007 | -1.280 - - - 0026 | 0.051 | 8681
500 |FT(EED) -0.004 | -0.006 | -0.849 - - - - - - - - -
A MPTRE)| - - - 0015 | 0014 | 3078 - - - - - -
1000 TED)| - - - - - - -0.010 | -0.020 | -2.653™ - - -
m TR - - - - - - - - - 0009 | 0011 | 2.178"
HaHy 0005 | 0628 |164611™| 0005 | 0628 |164583™| 0006 | 0534 [140.729™| 0005 | 0535 |141.029™
BreNs 0000 | -0.133 |-32.813™| 0000 |-0.132|-32.655™| 0.000 |-0.041|-10.245"| 0000 |-0.039 | -9.928"
Mot 3.137E-06| 0.118 |27.752" [3.119E-05 0.117 | 27.511™ | 1.377E-05| 0.047 | 12.450™ | 1.417E-05 | 0.049 | 12.777"
HSAIES | 0007 | -0.348 |-88483"| -0.007 | -0.348 |-88.484™|-5.566E-05| -0.177 |-39.052" | -5.586E-06| -0.177 [-39.229™
Aetzutes 0000 | -0.012 | -2223" | 0000 |-0.013| -2485" | -0.001 |-0.084| -9.655 | -0.001 |-0.051[-10.271""
227| 0004 | -0.009 | -1.937° | -0.004 |-0.009| -1913° | -0.010 |-0.018 | -4120™| -0011 |-0.020|-4547"
37| 0010 | 0021 | 46237 | 0010 | 0.021 | 45817 | -0.006 | -0.011| -2.367" | -0.009 |-0.017|-3730"
457 0024 | 0083 | 115097 | 0024 | 0053 | 115177 | 002 | 0041 | 893887 | 0019 | 0035 | 7.716™
R 0.727 0.727 0572 0572
R2 0528 0528 0327 0327
Adj R2 0528 0528 0.327 0.327

Z 0 p(01, * 1 p(0.05, #* 1 p(0.01
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of A= A 2 AojH (Yo FFAY WA AUANE A5T Bast Ut AA,
]

A 438 FEUNFE 3t clret Y4

AR - AEY - o8, FTFAUE =T QISZAY FEddiRo] w|Fl JF ¢ olFAHEHT o[HIE
At AL TFEAT, 29(3), 2021.

BT 25, FTEAY WA oE(F) wAH]R)Y FAAMA & D AFA o]-8BIE
St A S =R, 31(2), 2020, pp. 99-108.

1R - oFR, “PESEo| QI FETHA H|X|= FFF7 e, 25(2), TFEERE], 2017.
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st
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URE, ‘A YHeido] F ofulE o] XL g BA: Bi7HNE FHoE

rir

A 2oE, 424 504 FEATSEe] 28 el nAe g "HEAL,, 44(1),

19 - 1714, “PESE FgFo] T offE wju] 9 X} APgo] mlX|= Gk AGE BAT

g97ret =3, 19(3), 2020, pp. 117-136.

FENEE, VI3 AdNTE FJFENATS T FF A=A, 2017.

FENSF (2021.11.10.), “F3AY TUAHFH" www.molit.go.kr.

SEWEH (2020.11.10.), “F3AY AHFEHEAR” https://blog.naver.com/pr-housing.

FENFTE HeAE (2021.02.04.), “FTEFE 3080+, A FETF 3713 SRl

AT - A - S, A £9t FAGRY] AEHE AR 2" FAYAE FHL
=, A ESSA), 26(5), T=AIG/NEEHs], 2014, pp.265-285.

Y - A - o), FFAHFEel AFUE A7t mAlE FFol Wt AF” "FEAY,,
41(4), =T - =AAZSS], 2006, pp. 103-115.

2] - A5, “FEAUFE] 244 R auto] Bet A-8 WA SRIAHFEHAAE F
Hog” [HEAERIA, 15(3), 2009, pp. 127-147.

Y- - BghE, TEAUTE I3 AR et F B - S AGE FHeE”
'SEAT, 83, IEITY, 2014, pp. 69-80.

AT 25E, “A7IAANFE] olfE wimi7bAo] WXz Gl BRE A+ TEEARRHAE,,
15(2), 2009, pp. 149-165.

Aa7g, TIAB AT FAAHIA D5t WRE” ASa TAERE 22, 2016.

AEZ - BB, A FEUUTE AFRIY FARER v JFRQl AT [FHEAA
T, 11(1), 2021, pp. 1-22.

FEA, “TFAdFEo] FH AAAl vA= Bk ASAl B71AA FE(SHIFT)S] 3¢ et
S4AA2E35A] 5, 20(3), 2017, pp. 403-416.

otk - A4, “TFUANTE {F 9 EAUAE Sz A o] mlAl= FF BlaEA,” (HEA
9, 53(5), RI=E - =AAEES], 2018, pp. 103-116.

BRA - o, “HISEAAI HAdPo] ZAT AdiE HwEA W RAHC| ARE FHlE
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(B 1) 2912 48

=/t g ADF PP
AHP 0.052961 | -4.39223 | 0.000*** | 0.042698 | -8.74692 | 0.000***
A0S 0.239637 | -2.82623 | 0.005** | 0.043103 | -37.2799 | 0.000***
oz AOD 0.064716 | -12.6165 | 0.000*** | 0.052508 | -13.4679 | 0.000***

AWTI 0.050951 | -12.3368 | 0.000*** | 0.050951 | -12.3368 | 0.000***
AR 0.060338 | -13.5807 | 0.000*** | 0.05148 | -13.1057 | 0.000***
AUEP 0.06217 | -5.73396 | 0.000*** | 0.050626 | -12.0719 | 0.000***
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2 BhEe P2 MEA|AARYS] 29 ARE 23e] s AlC(Akaike Information

Criterion), SC (Schwarz Information Criterion)), 18|32 HQ (Hannan-Quinn Information

Cirterion)& &&31th., 4823 vl=, uth, I=, L =718z 247 A APt 27|12 &

AEo] RPN A= 27|12 A5t

(B 2) YR 4

=y AlR} AlC SC HQ
0 -3.76548 -3.71912 ~3.74698
oz 1 -5.55168 -5.31988 -5.45919
2 -5.79965 -5.382402* -5.633159*
3 -5.82056 -5.21787 -5.58008
0 ~2.98766 -2.9413 -2.96916
o= 1 -3.87126 -3.639458* -3.77877
2 -4.01488 ~3.59764 -3.848392*
3 -3.98656 -3.38387 -3.74608
0 -2.03907 -1.936751* -1.997628*
o 1 -2.05863 -1.54703 -1.85141
= 2 -2.14081 -1.21994 -1.76783
3 -2.22132 -0.89117 ~1.68256
0 ~4.44892 ~4.40256 ~4.43042
A 1 -5.18557 -4.953764* -5.09307
2 -5.3318 -4.91456 -5.165315*
3 -5.30147 -4.69878 ~-5.06099
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7F A 19 w|gk ofntES] Ak 28 o4 IRt WA, i SA7F Sl KA S FAI7L
19 ol olE= Aol 50% 571 M TA7} glie B Alise] 19 oo RoltE=

Agfjgo] A9 Z745HA] e

B 3) B9 JIEsSAY

o N avg min max stdev

i B YA 5 YA M YA S MM N SM 5 ZU MM S YA N YA 5

SAZh OHOHZHA/ m 2542 304.7 200 2356 3284 4311 26.6 35.1

19 ©=0HA 105 158 855 842 73.1 731 1224 1224 10.82 9.52

ord Ol ad 1.53 0.9 0.89 0.8 204 169 025 0.14
ZIALE] ZAIZL OHORZHA/ me 168 253.1 121.1 163.5622 229.6 440.3 248 56.8
19 NMgHAM 399 820 474 482 3975 3975 59.95 59.95 7.79 8.12

ojgt =g 1.52 091 0.89 0.8 204 169 026 0.5

ZAIZL OHORZHA/ m 231.5 2965 191.2 2059 2624 4236 152 598

19 MEHH 74 78 85 85 85 85 85 85 0 0

He o ad 1.54 092 0.89 0.8 204 169 032 0.16
ME SAIZH OHORZ+2 /m? 180.5 2524 1336 1652 2252 4288 149 66.5
19 ©EHA 163 307 575 57.7 50 50 60 60 428 4.14

ojet =2 1.58 0.9 0.89 0.8 204 155 0.28 0.12
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s price/m |t] p 1t
HATTHSAIZE 19 014) 275.472
SHEHSAZE 19 OJ2h 171.405
HEE-S TR 104.067 615+ 0.000
AHBTTHSAIZE 19 014) 386.095
SHEHSAIZE 19 OJ2h 293.067
A H-SHEH 93.028 5.64*** 0.000
DID -11.039 1.16 0.247
***p(.001.
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b t=0 t=1
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o HEA 3 ASlE T 2A7E 19 o]k osfER | FHATE WAL YT AL
SAPE QI Aol HE 19] vlat ofmkE F1A9] i ggolets BHRNE WEIRS Fa
% gt

SR %@19&94 SAERE WEolA B 0 LA FA} 19 ol olsfs
Uieo] F9% Wi A58 2sle] Bad AAQ R4S selch 24 23t 19] olg/mg
obtE 717 Aol ek 9OIe Aol BIa 4 glo] BAIFL 19] )k ofEe] el HSA
3} WIS T 7,108 BRI YA A AL LRt gIoreS BhIE 4 91tk
A SAE G A3t Qe AolH FAI7E 19 ulgt ofstER o] FALII Lehiten] 3
QU517 18 A A7 Sl M4 WAte obskEer A ﬂﬂﬂ Qi e AEEe) 2 ojuie
2 o= ol FXE SIFEAS Agstach. BA A3, Qo] AEFEESL SolAl ek Akl
A 7.10 B4 o5 19] W]t ofskEs} 19} 0|4} oftERTh 7HAg o] htEA dolites I
Qg 4= ek v A A} gl We AL 29 olhEolAE 19] wgh/oly okt 714

==

B4 A9E PR AV} 19 mle FEo] 54 F3E AL 7.10 the] Szt

SA7E 19 vlet obmtE A= AYSHA= AR A SA7E Sle AHe] TAIZE 19 mRt of
TWERS] FAaIt PSS SRl 2 Aol B4 2HE S Rl I Tt A
717F FEE S wolle F3 tidE AEsteto] H8shs AR o] Fait miYd =271 e =
A7t A= AR HSEe AT yehd 4 QUvk= Holoh

&2 A7e F71E EF A HPAE gz A5 AFsHte AP Ao A+ S3¢
2 S |3l A=2 oES fideR F4T 4 rd 7.10 HF] HEA T4 A 2dE

1) RHEAl AA|9] oltE F7HAR Lol et BEA AAE 3 HEA 2 19 ol olES} |
o] gt olEQ] 714 WHEo {23t Zpo|7t (UGl
Y, = By + 0, T, + By X, + B X, T, + 8, Z + B, ZT, + B, ZX, + 3. ZX, T, +¢,, T: N7, X: AR, 7. XA
slAA 0.04 -838 487 -11.86 0.29 219 -1.93
(&) (0.18) (1.87) (8.72) (1.249) (1.27) (0.39)  (3.01)
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D%, HSA| o] Ze Lo n)xL 0352}0]] e A, LA, 14(2), 2013, pp.
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Linden, A. and J. L. Adams, “Applying a propensity-score based weighting model to
interrupted time series data: Improving causal inference in program evaluation”,

Journal of Evaluation in Clinical Practice, 17, 2011, pp. 1231-1238.
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