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Al Algorithms in AlphaStar

FSHM CHU, Hyoung Seok © MIAA1RI Senior Researcher, SPRi ® hchu@sprikr

2019 18 72 E0RIEE ABIFHIE? AY QUSKIS, "LIAESS SIH5HLL, Z2=AH0|HAS|
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=0, YMAES] §82 = F7] Al=lat 2AIZE OAZE X oiZ0 2 ==0] 2 A0
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In January 2019, Google DeepMind unveiled StarCraft I1(SC2) Al, called AlphaStar, and scored
10 wins and 1 loss in a showdown with professional human SC2 gamers. In particular, since
AlphaStar won in the game genre which is totally different from AlphaGo, the success of
AlphaStar is expected to greatly contribute to long-term planning and solving problems which
involve real-time decision-making. AlphaStar’s Al algorithm achieved a professional gamer level
through supervised learning of replay data and self-contest named AlphaStar League.




% TREND 16

AEIFMEE? 012X |5 LTMAEHAlphaStar)Q] EAt

At 20164 3& 7= OIS JHES! HIS QISAIS 2Mil= MA| 28 HIS7|AL OMIE
OOl M 45 1| SXZ AFCE HE/IE2 =0 $A HIS A Y| FotTho| 7172 322

T2 Qloll 2ASKISO| BISS F=ol7[0ll= & 0] EAH 22 A0 HISACE. 22t L=

0l2iSt OIE2 E7| A FFACE. S 2FZX[s2| EES 0|1 MESHE(Deep Learning)t
HAOZBH HIRE AsstE(Reinforcement Learning), 12|10 B BHAIQ] HEHA 0N F

85H 2H 7152 Ed| 2M(Monte—Carlo Tree Search) ¥112|Z0| 11 2152{0|AC.

A EORIEE OJMIE 9HI2| U= 0| CIg SH= ARFHHIE? QI5K|s JHES MU,

AEIFIE2= HESE HO[OHA| THE AY 85 AU 7| THZ20, 0 AZ0H| et 7|CHet
7L SEC. 1 FHERI XOIH2 T (E 1]k 2o

HFS I} AEtI BT E 29| XIO|H

S H = AEtIZED
= HEAY ALAIZH X2t AlZjlol
Aot I3 EEIN AN B
p— 19%19 Zxt 7+ 5 Aglo| ShE 7=
(= 3617H) 1087Hx/2] =3t B2t
A2 Al 1~ 4AIZH 108 ~ 1AIZH
Hohidte] ot 25 34 HES E &S

[E 1]t 20| ARtFHTED= HS0 M5 CHE FHO| AII0|Ct. 0[0]] it Ampo| 30| =
AEIFHIE?9| MBO R 0|01 4= USTM0l| CHSH Q1A 0| EAHACE. S A1 S37HProblem
Space), 22t%5H HH(Imperfect Information), MA[ZtC 2 HAL|= F2HReal-time Strategy)
S HE HHPE ZARR|D URAT| TH2O0|CE ESH AEITFHIE2= HRHE &5t 7(QI0(7] M0
o|7 (o]}

IZHILO| LHEMA SEY =2 FAl SR SXts ARFHIED

OI:I
o_lr
10

#'(Action Per Minute)S H|gtot7| Qo 22 ZZ 2H OfRAR}L 7|HEES RXIGHOF St =
ZERACE
1 AARE TR AN S URls 27| SESHS 208 128 27 20, 94 M8, 0/S B S)z S50

UNKOR 7Y DRAL QUALE AT,




2019 04 SWEHALE] 17

AEITHIE? Q1TSS JiE 239

OH

N

AEIFHLE? QZX|5S 7|t RE7t SESH= AMC = HiZtE = 72|, EoRIE=
2017 82 XAt SH0|X|S Solf AEIFIE? OI5K|s JHU0 CHSH S8k RICH? HORIEE
AEIFRHIED Q12X |5 7HES |t =F(Grand Challenge) 22 MAHGHH AEFTEHIED JHEIAIQI
SEXE AEEQIHESL Q12 X|s 7HE =329 SC2LE(StarCraft |1 Learning Environment)S
S7HZACE SAI0l 62 53 7H2| Al 2[Z2{[0] LI0|EE MB350, A5 Z5t5HE(Deep Reinforcement
Leaming)2 8%t 7| ZUE SIHMCE3 T8t =7| Zits ARTHIE? QIBX|S9| =HOI

101 B71011M -SS0] O ZEX| AT

gofeIE

T2 67HE0] X 2019 128 XtALS| S270] YIMAELZ HHE AEtTFHIED

Ct 1 d52 M HAESE| ffet AEIFAIE? T=27|0|HRte| thE Zut=z
212 0|52 EUCL A UM &= |82l AEFHIE? T2 AUl Team Liquid' 2l
20| TLOZt AL TLOQ| MI{Ol YMAEH= AEITHIE29| M| &+ & TZEA0
EXotE QSKISOIRACE TLOQ| = BE2 MAUCLY, T2EAS MERIT|0| Z7|0AM= 232
H2E|7} SOFCLS Zi= YMAETE TLOOA 58 MSO0IRACt. TLO= &7IZ OrX|1 “DfX|
ARRXE X2ok= A 20ets WS LRI 0| YMAEDF EXMGH Z22|0|H= TLOZH 22 E
ALO| TZEA H0|HOI MaNaRL} TLOZt & E&S MEHSIK| LUTH= HOflA| MaNalte| Chae
UMAELS| HSS 7I50H & 5 Y= SHETRCE MaNa2te| 2 Zit= SEAT YMAET5H
HSS 7T Fog Z2A 0|02t thZsH S0t YMAE= 1A YMa19| MAS S0t 71 £

ofLe| AAS THS1T UCH= 0|

=
—
Shiss S/

ro

ol

H

AEFFHEE2 21ZXIS JHEO| =Xkl

IO YMAELS| ASH2 FALN? ARFHIE? QIEK|s LS ML X 3H0|
KILR| 52 AFEOIN YTpAEREE Zik=0| L2 A S§T. 1 0l ARFIEVHHSi=
T5{ LHE A9 AIJ0|L, CHfpt =XMMZE EX347 | IHEOIC:. O] =HAME QOFHH LHS [2
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2 Deepmind(2017.8.9.), “DeepMind and Blizzard open StarCraft || as an Al research environment”.
https://deepmind.com/blog/deepmind-and-blizzard-open-starcraft-ii-ai-research-environment/

3 Vinyals, Oriol, et al(2017), “Starcraft ii: A new challenge for reinforcement learning”, arXiv preprint arXiv:
1708.04782

4 HE MO, Z2EAL3VIX| TE.

5 I2J0|Hz YUXOZ Lo SX0| S2te0f JAH, Al & SZ0| Ot EH &
AES| ALY, T2H0|H2| S5 Bt ZES MEGITIRIE YBI0I0| M Ht= S5

MONTHLY SOFTWARE ORIENTED SOCIETY



% TREND 18

AELIRZE? QIZXIS Tt SISt EHAA|
S abA| LH =3
A ol2 o 7tRI-HEel-E AIJDE Z0] SiLtel 2l M2F2 els

o o= [ =
SOUHEHHE |« AEISSEED0| 2t MIHYO| HIES B0 RHAO| A2 4% U Nkt
watom i3y
WIS | - ANIQ] 2RI9t 20| HOInt Zapt F2KO R W/ 9k

e ALAQ| A XAS Eof AlU0| TIgHE
AAZHHIOf
= — _ = .
cEXN J|Zo2 L 2Lk SH (Actions Per Minutes, APM)7t /2

% &% : Deepmind(2019.1.), “AlphaStar : Mastering the Real-Time Strategy Game StarCraft II”.
https://deepmind.com/blog/alphastar-mastering-real-time-strategy—-game-starcraft-ii/
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X EX : Vinyals, Oriol, et al(2017), “Starcraft ii: A new challenge for reinforcement learning”, arXiv preprint arXiv:
1708.04782.
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X &X : Deepmind(2019.1.), “AlphaStar: Mastering the Real-Time Strategy Game StarCraft II".
https://deepmind.com/blog/alphastar-mastering-real-time-strategy—-game-starcraft-ii/
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% &X : Deepmind(2019.1.), “AlphaStar: Mastering the Real-Time Strategy Game StarCraft II”.
https://deepmind.com/blog/alphastar-mastering-real-time-strategy-game-starcraft-ii/
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X &% : Deepmind(2019.1.), “AlphaStar: Mastering the Real-Time Strategy Game StarCraft II”.
https://deepmind.com/blog/alphastar-mastering-real-time-strategy—-game-starcraft-ii/
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Social Concerns on Artificial Intelligence and
Follow-up Actions of Al Industry

Z9Y Cho, Won-Young © MU Senior Researcher, SPRi ® wycho@sprikr
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As digital technologies such as artificial intelligence and big data are widely used, concerns about
social side effects such as algorithmic bias and personal information infringement are increasing.
In this regard, the Al industry is striving to create ethical principles that artificial intelligence
developers must comply with, establish a department dedicated to management of the social
impact of artificial intelligence, and carry out projects that contribute to society by utilizing artificial
intelligence. It is necessary to consolidate and enhance the social role of artificial intelligence
that does not undermine research activities while strengthening competitiveness of domestic

companies.
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chat fictions
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In the midst of declining publishing market, the rapid growth of web novel market is
remarkable. Web novels are micro contents that are purchased by chapter, section or episode,
and highly scalable to movies, dramas, and games. In terms of its active interaction with
readers, it is different from e-books that are essentially a simple conversion of paper books.
Chat Fiction, a type of web novel, is a completely new type of digital literature that consists of
chat bubbles with multimedia elements for making readers more immersed into the fiction.
In the future, Web novel is expected to be combined with artificial intelligence to enable even
more powerful interactions with readers.
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S5} AH(O| HIMOICH AN AT} S7F310 M2t DHIY SH0) F%4at =
RIB57| st AIS7} OIZORCL, L] Ol T2, B2 &0t Mg, ety 9I%0] 27}
AAMO| T XSt} HIAIO 2 B3ICY

6 $t0|8K2009), "QIEY ¢iX &AM 2910| THETt, 330%.
7 radishfiction.com@| S XMXA7} QI HSH ATl
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Why are you still texting mel?

Call the cops!!!

Mom
What????

I'N call the cops now Julia

I'll zall the don't want to
Cﬂps [ [=3 5 call the cops
(a) SAP7} 0[0F7| S5 MEiSH=E At (b) HE|D|CIOJ(ALE]) 28 A2

% &X  https://www.makeuseof.com/tag/chat-stories—fiction-apps
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Global Embedded System Market Trends from the
view of loT Technology

6] & Hur, Chung © MYUAILR Senior Researcher, SPRi © chunghur@spri.kr

AZQIHI 7|50 HOZ Qlel 7|7| 7+ HZO| 2YETM YHE= AIAH Z ATEK AR
7t E2iotal QUCH RUMICI= AAE AIF2 20184 578 H2i2 FHEM, &=

A01/2FE Zeoks LY 20F X OLA[OF, HO| HSS SH2= AREQHY 7|52 S8 YHt=

=
U
Ho
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o
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With the development of loT technology, connectivity between devices is expanding and
the new era of transformation is emerging in the embedded system and software market.
The embedded system market comes to an estimated 57.8 billion dollars in 2018, and the
utilization of embedded software with industries including retails/logistics is expected to be
expanded centered on Asia and South America.
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2t 717] 2t S S 042] Q21S0] loT2| SIS FIotH MAAO| HIZLA HR0| HatE

UOT|= 242 B2, UHICIE NAH AT M2L 71512 RSk UL,

Gartneri| (201 ALZQIE 7158 AISBHE ARBQ| JHs 201951 13 1429 7H, 2021200}=
2502 70l 012 o2 RHEM UCL? IoT AHS STl 43 B0l QOB YORE 35 104
2 Chyst 200l #8E JH5A0] T BEED Tk A, QHICIS/QILRNE o LESIT

oL 1= =o =2

QIS HIXOIH YR 7|2 7120] d= HA =2t A= 2ICt.

E12 QHICIE AJAE) 2 ATTE Q0] AROY Chet Ol Xiisal AEIA U 01 52 BsH=
7] %, 22 QMCE

= Mg Hel= S0 QHZHE AAREORN=E JHEC 2 HHE|T S
ABIO| Y= MIA|, CPS(Cyber-Physical System), 12|11 A0 C2tA= AHCIE AJARD
2 AREES loT 7|z HXo= 25 AH|C|E 7|7| 2t HZ=Z 1otV | oIt 2Lt &
2 loT £FM0| B76HHM Hatoh= 7|& AUHICIE AIAR HOl0f [IHE AR S0 =H
=11 Lt =2 rFID(Radio-Frequency Identification), M2M(Machine-to—Machine) & HSX
717| Hel Lol loT &8 SHS MR Z0|C} Eot 2 S22 2= ARZTAZ 42! Frost and
Sullivan(2018)0| 22 A|E XIEE HIHE AE dgh I 20)| [IHE AAES 95
LOF7t S AR oo 2 SH &82 flol x| 2= A-TFZ0IM Dhll= X[HE, AHE
AEHHR X2E SUSH ZALRI(Frost and Sullivan, 2018)22 P60 ZALC| HEtdg &It
OIUCH &M X9, M AFTRe| 24 MAUL2 B2 740N MSOHA| Zohe 3|A40
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1 2EA(2013), “AME2ER(Internet of Things)”, Net Term, SHQIEUITIS Y.
Gartner Inc(2018.11.7.), “Gartner Identifies Top 10 Strategic loT Technologies and Trends”.
3 IDC(2018), “Worldwide Embedded and Intelligent Systems Forecast, 2018-2022".
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AREQIEY V1= S 2 AIE SEH =
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loT 7|&2 A= SI=R0] AHQ| U HAIRI IoT 1.00i1A HOJE 7t 88te Salf A AHIAS
HESHE loT 2.0 YYC=Z Tokst HO=Z GIF*E[L ULt loT 1.00k= MME Soli +-EE M
YUt SAREY0| MEE|L, JHE H[0[E0]| Tigt E4S Solf AAEFES KIE6HA ECt
EAOIME HETIO MLt SHRES FASKE S 1=/ XHES| 20| F= O|FOEIL. loT
2 JHEMOZ 201 U= loT LI0IHE SESIH MHIAS MShs HAOIN, HOHSS £ &

UE FHES Sh= HIOH S3F0| MB|A2| 7IXIS 2o Lt

NN

[T 1]0IM 2= HieE 20| XY loT 7|&2 4t 20I0M= 2iXi XtSA, 714, 2ot 20p7t
FESHD JUCOH FF AN, S, 27 MY SOIM &80| &g A= HOICH 2F /22|
7|&0|Me =S HOt Q1=(Advanced Privacy Authentification) IO Z2 HEL3
AAME Aot ZE EZfHof TSt QHMEH 2 M0 7SS MSots MEQIM H2
H|0(Context—aware access control) - BfAIO 2 Hi5I51 T QICt HIEQZ 7|&0t ZisiA= 22
GPS, ZHIY 7[HtoflM 1 21 ZX| 718 2 02 2Hi 7[8H0] Bz B T2 EZ(Unified
Protocols) 7|&& 0=5t1! UM, HI0[E Tt HHsiAE A2 BIHO0IE SA0IA AgelA

HURE 7IE=2 0|3 So[Ct.

ol

Iél-

UHICIE AIAR] 7|2 2 L A

ra

Applications Telecom
1N
Network

LTE and 4G/56G

Big Data Context-Aware Computing

Cloud / Mobile Computing

Storage

Sensors / RFID

% &X : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023”.

4IRS Global(2016), “AFZRIEUl(IoT) ZE0FE HIZLA St 22 £ Ol SEEA
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loT 7IXAIE2| AIZE Tlote| A= ot=RII0], HIERA, M| =M= &P EL.

HEXOR ZTfot= ALZSS loT HE L MHIAR RZ5H| Sl 712X0R M2L 7159
F7H TAROICE, T BHS QMG IS SR M, QIET ED| I3t SNDE,

Ch
QIR S, OS2I 75, UL HIS S ?Iet &IHIE= AIAHI0| 220}

HERIE= ot=20 2Tt 8H 25 WESRR 712l 2Kt loT 28 =7(0| F2
O|F0X|H, HIERFO| TlstE 1S [ 0I580| Si= MIZOILE AR0| Fhiok= HME2l B0
H[sH 0|S-E0| U= loT MF2| AR FHSH 7|E2| &HD &7 loT SHIT 2 A2 HOIGL

MH|A BO0F= 7IE AIARS 3 SHOLIX| = -RI0IM 717 2t HES S22 AH|A7t
AEE ZBHO 2= AH|A 2E HIOJE 2t &S Soff At loT MHIAS EEE A= 2ICt.

(12 2]0ilM 2= Hiet 20| S4Xf loT 717|2t 2HAE UHIEI= AARO TIXIAE2 Ol2fet LIS
HIHOZ HEHAZE FE|0] QT loT 71=0] EEE= 717] 22 St=02t 2 7 MES2
ditok= 7I”S0| U0 T, 2F, HEY| M S Yitotil, AHEE AZENS S| Qto)
EHoHH, AIARE SEolY MiSoke SHE £20| UL 121 HERA 7|y & oiZ=A01M
7IYS0| B SHLS 20 ARES2| Y2 DZHSOAH 7HX| U= AHIAE HISE 5 U
ECh ZZHO R Of2fet MH|A = AMHIA B=E Soll 2S5 IH0A HHEC

AFEQIEI FHRIARS

Network . Valueadded o
Components :/4;‘#;? Operator in?::;:;ir Service DE:—.IZ:ESP/ Customer
and MVNO Provider

- Embedded chips - Network - Cloud platform - Analytics - Product - Enterprise
- Embedded 0S infrastructure - Enterprise - App distribution - SME
- Communications modules - Backhaul system management - Supply chain - Public sector
- Wireless modems infrastructure  integration - Access control - Consumer
- Sensors - Connectivity - Application - Device - Others
- Routers and gateways - Billing development management
- Antennas - Customer care - Security - Packaging and
- Edge devices - meters, - Data bundling

monitoring systems, management

lighting systems - Hardware

installation

% &X : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023”.
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Frost and Sullivan(2018)2 A4 U= AHICIE AJAR AR MAUS e CHS E 7HX| 2
S0 Choll 7SIt HX &% Azt MPA| ZH| -SEED AHIX} M2 7 [EAREQR0173)2
HIZS AO2 JPgstal UCL SH7IMC 2= RY ZHIQl ZMPZE ol Fe XS5, 50| 3 U2
OfAIO} EEQF Z7P7F (T A= HE DHF H20| FE2E oz HOICt ESH AHCE
AARIO| AIHEEES PC AIES AN 5712 AO 2 BTG QIO AHICIE AAR 714 24

OO|F2O2M|M2| 71H2 5 7ISUTO R Qlol 5Efet A= KISSIRICT. QUHICIE AJAR
A2 Xt 4~53 SO =2 7| 2t Ql/ef 30| QUUCH, 0)2{8t FA= S22t AISE

o2 THGH QU

=l

QUHICIE AIARS APl AZOIA 2023E7HK| & MAROE 3002 JH Ofe] HE SR}
2R 202 CISEDY, 2023HX| AN PES| B7ket HOB HOILY, loTe} RHIY X

=
Z2C ZRE| WHOZ 32Y ALY 15 Y DRYES FEoi s YHICIE AAHY
[

0

po

SR S2E YHICIE AAH AFHE 0f1F(2016'H3~20231H)

CAGR, 2017-2023=7.1%
90.00

80.00
70.00
60.00
50.00

4000

Revenue($ Billion)
Growth Rate(%)

30.00
20.00

10.00

0.00

2016

I Revenue

—o GrowthRate 35 | 40 | 42 | 52 | 67 | 82 | 92 | 94

Year

3% EX : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023”.
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A AZS| HHEES RIXfotal AUt ZZ SIEA0IQ] 7140] ZA FAHO|H, MZ2 S240]
=40| S7r0l Ot HREEO| £ =2 MZ2 MH|A HYS Yoz HMET U0}
2H|XS0] 24MCZ ol 7S B AMH|AS ALS0HA| ZolEEtE AH[Xt 7|7(0f 1oT 7ISE

F7fok= HIE0| &7 | 20| MZ2 7|S0| LHEE MES0| M B0| SAI2 Z22 Holtt,

Nb

2023E7HX| OMIOh S5 7E SH0I { S35 Z2 XNHoM= loT HE0| S/t A=

1t
ot U, ZE K[| MAUUM AEY o= U= =21 Q1 E2t H HO[H S S| SXCZM

=2

y =2 T
M} AU 30| AEET UCH 55| S O, Y| e T HAS 00| 10T} X
RSO Q01 QL ATHS HO|T UOH, S 104 SO 7Ky 2 4% 7180t IS HO2 oS,

Frost and Sullivan2| X|SE AEHZ OIS0 MEH, 2-H0| HF2 20184 2759 %0t
=efo| e FYE|H, CAGRO| 85%E S7151HA 2023H0i= 4279 220t Z2{0 0| A=
Ol QUT}. 3] 0|=2 S-50| EUM 71 2 A A A-CZ TH|Q| 90.0%E RHX[5t1L
QICt Q3 == 2 0T 2|7} X[ QUHICIE AJAE! AR 201810 172 70 S22 S|,
CAGRO| 5.3%= &7F5lHA] 2023H0ii= 2282 90t Ee{0f| 2et Q= oA EICt OFAOF EFELY
K[| QUHICIE AJAR! AIE2 201801 130 277t Z2i2 FHT|H, CAGRO| 6.5% S7161HAL
2023H0{l= 182 5T H2{0f| 0|2 A= 04 %0 QUL

S-EHO| AR CHE AR HlWg I 27104 loTE RHESSIRI L, GE, IBM, Google, Amazon,
Cisco, Oracle ¥ MicrosoftE 2ttt Ch=% 7|RS0] loT O|LMEIE & DZ2HEQ| =42 H2E
SEX5H QUL FHLICH AFE S D= AIFOf HioH &2 #EO0[X[2t 22 £=F0| ATHY X ANEE
250z 06l &S AAH SEHFMIA A 7|25 MSE 7H5-d0] ULt HaEs Zelst =0
A2 HX| 3 ZH| 04240] 0219 LMIZ OISEIH, S50 TA| X|[99| daes U2
Ol &d=ICt.

28 AMH0ME Xt 3~48 =0t 27 HlLIS|(European Commission, 0[&t EC)7F loT
H OXE ZHo HSH2 EXfotll, BESt SHE AFot, AH|XQ| HOotut HHEHS S
st BIoS SEnAIZ] HE QICE 0|2t o0 EC= 20154 AlOTI(Alliance for Internet of Things

Innovation)S HEGIRCH, alig 717 222 T=X 71Y, S47IY, x|, G172 X Cheh

Z2 |oT MEfAHC| RE AMYUS ESI5HD QUCE 00 20154 58 CIX|E THUAZEKDigital Single
Market) 20| YHEO| 7|2 S2HS =0l= =32 Aot UL MRE2 20 228 ¥
FH T2} TP 52 X[H0|2E & 0TS E8TH UHICIE AAH SHHE 2fsh XX AIFO0| E
Ao WEHEL: S DA B 52 ZH SHOIM MiEC= Q40| QU1 loT O|LME|ES|
MO MUAE HHH, SS2 R, 53 ¥ OlZ27t HiE2 22X 2Ht 2EE YRIH SHE
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X A 02EL2 2ol 2i2 E E S EEE0| KON s SEC= MR XFEZ OIE Al
YO Off=|2r UL

it e A9 SIS HRLD Uk 8 7K SISIOYAZED| HoP| 0Bt O
THgH B2 TS U SX| MXGYS BRI 4 U= Q20 M| Ut PHEOR FI
QI B ORAIOF XIZOIA] 75 S5t APZI0|D] 1 $12 S1=Tt U0| OUT QT OFAJO} EfERS
Xlej2 &2 7tz BIYEO|T 2SI, loT0| Uit £27} F2 3 QTS FHOR §S
RISHO= 5713t HOR OIAEICL

ol = B0thS e, 55 & or=Z2 7t OtAlOF EHE QS
. (M =) (H 22) (e 22)
2016 25.00 16.30 12.10
2017 26.22 16.77 12.52
2018 27.53 17.27 13.02
2019 29.18 17.96 13.67
2020 31.52 18.86 14.49
2021 34.67 19.99 156.51
2022 38.48 21.39 16.75
2023 42.72 22.89 18.25
CAGR(2017~2023) 8.5% 5.3% 6.5%

% &4 : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023,

Frost and Sullivan2 A TSt X|HE ALE0| EH?_* M=2E 7C= =2 AFE X9E=
T2ol0] AETBFI 1Y XIS SHOIALL AIZ+EF7I= YHCI= AA—C| MM S loT 2
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oM =01, MRE & o=, ¢= S OfAOI2] Y& =7h= YHIDE AlA" 2 Z2 =0 tiet £Xt
ZHOIM 71 M UM, MA| loT A} SIS ol QIO J2Lt 4~5 AO[0f ZHEHIEO0|
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OFAOF AIF2 AHIX}, 71 & M 2E Z0f0i|Af loT ZHEHO| OFRI2 =71 HATAI AT

=20
£ 2 /LK, OLAO} XI%O| £ 427/ 20| U NQEOIA LTI loT ZSHES XI75(0f
UR0FY  Alg D2HE B2 XS SYUSHs YAIS HEAGIT UCH 00] OFAIO XI%fo)

QHICIE AAZ ARIS AAH SFAHSO| CIYSH e 20| APO| MRt SE7} T
RIRIE|T O, HCh BIHPI QIE 2 AYSH/AH[X} HIOJE] S0 T3t 7|210| =20 HZE0{0f
& 0% WHEC)

EEYY 22 QHICIC AAR AR : KIS AFLEZ|

»
>

Western Europe North America

Market Value

Asia-Pacific
Latin America and CEE

Middle East

Time

Development mssssssssn)  Growth messsssss)  Maturity s Decline

% &X : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023”.

MUYE AYHE OIS

Z[2 loT 71712 2Est YHIEIE MAR2 QIHAES] 400MEE 23 ASAt 3 SHAE
RS0 OI27PIHK| 2E 20p2| itls FE5HAL QUL UHITIS AIAM/HF00E & S2tRE/2Ht
ZOEIOZ == 0T LS AUAMM QI 3101 7|7AHH| §8A SHAL AR [HS3 SkAH X

oTT O [=Xe}]

Hetnt 2AE 7|P0H0| MB|A Y SE SFHOZ HelA7[HA HEE2| MY SH0IA 2205

Frost and SulivanO] O3t A1R11 APSTR0A ARIXISEH ATHE HI 2OK= 20175 QHICI=
AIAE) NS OH50| 225% XISt 71 2 HOIO[CL KISXH/24 SOH= 20174 QLIS AIAE
AV 0] 21.0% RXIGIHO, AR HOH= 139%2| AR HRES 7|Z3I%iL,
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B25l= S “ADIE HX/QLAEZ] 4, A RES KKt B Tt T Zat
AIAHIO) CHSH 21 M2 S MBSt Mt 7ts SE AlZEE &A815t1 MES(Manufacturing
Execution System) % ERP(Enterprise Resource Planning) AIAEIN]| MAE HZE0] Fx|

SN 7IAEE =011 HARE ZEE Soll AIAH ZOHE H&oH siae 4 A ZIRCE

n

RSAt M| B R A7t loT 2 Y| URZ 7HrE Y2 1 SEX7} O
Xtk K| LHOIA Xt2F ZH(Vehicle—to—-Vehicle, O[5t V2V)2t Xt&kot wSQI1T2} ZHVehicle—to-
Infrastructure, O[5} V2I) S412 2%, 0158 X SHAS JHI5H| flo &5 Tt A2 T,
AE A2, WSS S W, 7 17HA X, A LW AREIRIHE F44 ! ADKE FXk= loTo| THE

PRI YEOICE S= XEF2 XI2| JHE2 LHHIAI01Y, 22 A IO, V2V R V2l S &

O L= x
SURL/RIH0[HC| Z8tS 22510 7143tE Ao = HEEC,

A0HAHS O TRFH Y 20| ZAIE MAotal ZHIY 4TS HIZS 2HIY HX|IS St
I2f0l IfEol 22101 AHO| 7kSoHH| Sh= SLIAHE WAQ| sids Solf loT AMH|AJL ST
ALt RS Yrl= S, 7|43, OX[E ZHH, JCHXMSE RFID BT ¥ AM0|C|0R 22 JI=

AUX| SIE FHMCZ ZH-ot 4 M 120 tiet HIAXIE XISHO2
ol HE Z0 Y BEHE Maks X[2stil QO AN ARIME S5 &t2l, NFC(Near Field
Communication) ZHH ZX|, X|58 ALl S8 T2 )24 9l AOIE HIE 2|7} oTQ 22 MH|AZ

HISELL QUL

HE2 IoTE 7|82 RAY, 289 A F7t 7= MiSol/| flofl YHICIE AAROZ XIZE| 1
ALt 2EE 20 Yot §8XOZ HO5H| o HERR 2 X2EHV|E A&dte 115
&7|x38KHeating, Ventilation, & Air Conditioning, HVAC) AJARI0| EZE|0 QICH ESH ATIEE
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L) 221 HICIS ALAR AR : Al AR

Others* — /— Industrial Automation
16.3% 22.5%

Healthcare
8.6%

\

A\
- Automotive

0/
Consumer and Smart Home 2l

10.2% /
Retail
13.9%

% EX : Frost and Sullivan(2018), “Global Embedded Computing Ecosystem Market, Forecast to 2023”.
*OHX|, 84, 25, IT H HESRZ, 7Y ¥ 49 Arsst

AR

= loT 71719 LEHZ Qs UHIT= AJAH 2O ATE0O] = Al U Tolk|H

SITHE 0ICt, YO F2H UHCIE NAY AHFRE NSHOR 57H8 HOR HYstD
2O, XIS TL=5[0) ATHE 21t Q2LRIE 20| U MK 7IE HEIRY| AR 270 2EH
73k

O loT 7|50| LTI AHICIE AHO| F=E4F HME U= SHRIAZH et 71S0Pd |
At TIE0| 25H| 2 A0ICt Sl S5 H 2= OtAOt HROIM St AR 0[0] QAT
UCH, HO| AIH0| I ThZ22 HYELT QUC OFAIOF AHUM= MRS R RISAE ALZ
tifet 27t Stz g 2 B, 5| AU HIUX|, Si, HIEXT 20MfAC] A2t
HHO=z F AO=Z HOIC &, UHICIE ATEL0 AHC| &t X sl TIES HoiM= XIGE

A 8 & £4S Yok ATk 22E ALY TE H2HS +76H0F & Z0|Ch

r_0|'
n

mjo
rII

YHICIE AL AIT2 ADEQ07 - €8 4= Us KB FHS ot AL 22
loT 7|&2| YO = AMICIE AIAR AIF2 M22 VIS S QUL MIME F2fet 717] 2 HZO|
SITHE[HM YHCI= AL 2 AZEQ0t= SHUFQI TIRIS

CHet M2 Ol X8 £4 H MY 20 tfet 2AS HIEOZ M FA | 6| TES

A|=SHOF SHT.
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Global Unicorn Company Trend in 2018

S™E Yoo, Jaeheung © MYUAIR! Senior Researcher, SPRi © jayoo@sprikr

FUE2 HIEE 71Y & 71 71217109 221(2 1X 2)E F= AREYS U= A= Sl 432
HEItEICE 20173 128 222710] |LIZ 7|¥2 20184 128 71E 317702 19 ALO| 95717+ QI
0IZ9] &7t 7txl= & 1,000= = E=th 0|-& 7I&0] 224 15074, 917HZ HA|9| 76%E RIX[ok=

7k, E=(15), QI=(13), SL@)E2=2 RLIZ 7IYS 7KL ATt L2k XIHsh 3747t 501
Z OH(FE, B=2HIY, LAPTAMHE + HHR2[HE27L, QORIIMIE, £E8&)2| 7|0| RUZ0
TIR0I S Th32| RIS AHK[GIAC.

Unicorn refers to startups whose enterprise value is more than $ 1 billion (about 1 trillion
KRW) among unlisted companies, and serves as a measure of innovative growth of a country.
As of December 2017, there were 222 unicorn companies worldwide. The number increased
by 95 in one year, and became 317 as of December 2018. Their valuation exceeds KRW
1,000 trillion in total. The US and Chinese companies accounted for 150 and 91 respectively,
accounting for 76% of the total. They were followed by UK (15), India (13) and Germany (8) in
the number of unicorn companies. The number of Korean unicorn companies has increased by
three in the past year, and a total of six companies (Coupang, Yello Mobile, L & P Cosmetics
+ VivaRepublica, Woowa Brothers Corp., Bluehole) have entered the unicorn rankings, making
the national ranking just after Germany.

-
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24 Q1 |2 71 $12H2018. 128 JIF)

2 A[F ZAF712Q! CB Insights'0fl 2 2018 128 7% 7| 71X B7H1X # Olys
t= RLIZ(Unicorn) 7122 317717t L2M 0152| 71 71X S8 22| =22 1,000Z 20|
=02

|'|II

O=2t = 710 2kt 1507, 91702 TH| FLIZS| 76%E AtX[otl QUL CHEO=

=1 1574, Q1% 1374, S 874, St 67, O|AZIA 471 #=0|C}. R2|L2t= 20184 37K 7|R(ERE,

OFStMIS, HIHIZIME2(7H0| £t HURHM MAOIN 6HmE B2 RUZ 7S BRet

=717} =ACL 3], 2018EH0M= °—“'.EH Z|CHOI 11971 7|0 HYUEIHAM X[t 14702t 127742
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% &% : CBInsights(2017.12, 2018.12.)0llA] X{X} X&2|3

1 https://www.cbinsights.com/research-unicorn-companies(2018.12& & 7|%)
32671 & S22 Bt HIA 7™ iwjw.come EIEE0 & 325712 HE.

3 174 Olat =7H= HOA M2ZKUAE, Sweden, Spain, Singapore, Portugal, Philippines, Nigeria, Malta, Luxembourg,
Japan, Hong Kong, Australia).
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WEN A QLIZ 7| 71 30](201048~2018)

5

2010 2011 2012 2013 2014 2015 2016 2017 2018

% &X : CBInsights(2018.12.)0llA XA+ A4z

Ol HIXPZHIES| M=% EX0| €22 Aoz 2ME. 2018H 0= 0I=0M= 1,300
{7} 8,048702] AELEYN| FEAIEHA ALY ZIH FXt O|RFL. 7|0l ATEHI |
HITHE(879 H2)et 7IPHXERHCVC) 668 Hele ZStECL SI0ME e FXt
OIFX=HI 0= AEIEY T2 DA SHXH0|20| =T 2018H 108 7|& = AHEZ0=
938% F2i7t SXAEIUCE. SHH, ZLHOIME KMAX} LS 2 7|5 S SHO=Z of 3% 48
20| M EXI7t ORI HIMHEE 4.7% fIOZ ALY 2| TIX|S ZABHCES

offi [J=3J0IM= 20184 OIS HQlst S2Y AEIERI0| RX[GH FXF #2(1330% E,
OF 149Z )7t 22 717t Ol AEERI0] RX[SH £XS(10602 22, oF 118Z 6,000 &)=Lt
WSS H0f =1 QCt KR EXt QX SUE 20174 1,840 Z2{0jA 2018 2,340 22
27% O ’é%?!!%% Y & ALt 0= B=2 FLRE ot Uit FA 2 & off 0=t
5471, 357H2] RLIZ HHEE 0[01%1 o= HOICt.

rOII

4 Kotra SHIAIEFA(2019.2.14.), “2018E O|=3 #IX XA Abed 211 EXZH 2N, O[H| A LIOFZ HE27"
5 ZA7|YHIME(2019.1.24.), 2018 HIMEX S
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0l23} 0|2 9] AELERI0| EXIZ Q| FR(20174 vs. 2018%)

BUS = World(excluding US)

$79
$61 $64
$36 $35
. $17
2013 2014 2015 2016 2017 2018

% EX  AMUE(2019.2.6.)001A X126

HI7I2(Decacorn) 81t

FLZ SUMT 712 7IXPH10E 2 0l 7|4S HI7F2(Decacom)22 £EL. ot 722
20717} ZXtok=H CHRER [E 101l QU= D=t S= 71210[C MO = A71E0| JREHA|GrabTax),
Q10| 2197(0ne97), QUEHIA0rS] 1 M(Go-Jek)Ol2t= 7|0] ZEE|0f QUCt IHEHAI=
SASRAHIAS MStH= 7IfCZ SHOMR| RHEHS2ICH 21972 Q1=0] RHIUZAR|(Paytm) ARES
FESh= 7I0[L, TR QEHI0| SAISR, BIFAHIA, 220k HEIZ(@2t! thE X ZH)7IK|
TIEet QI HIA(OF2] CHEAQT O20A4H|A 7| 0|EE.

Klct off 7+ =g Qo H2 =1 71-0] 712 7Ex| BIHOIM 19IZ REX[et Z0|Ct, 21521
Z29| HIO|EHA(ByteDance)= 20183 102 7H| W7t 2UHOZ 2H{(Uber)S F UL 155
O|LHO) Be SHMS TRE= SMEQ| EIE(TkTok)2 7I2AI7}H 10X BHS SN6HH S= ¢ A9
QXIS FEok QICt 20124 MEIE HIO|[EHHAE E{QE|0HR(TuoTiao)2ke QB K|S 7|8Ho| 22191
FA MHIAS HSotH MESICZH 2016 102 ElE(Tiktok)S SAIBICEL EIS2 10CHS Ato[of]
MMl QUIE Zon SR H0|ASHAK, TO]AS H0f| 00 HO|ASO0| Zetst AM0|C|0f

SN 0| 2IXIE AKXt ACE.

M TS 7IPE2 A2 F-A, OIEAYE, HIEHQ, AFRHED 24, SHAJUUL

Labsy= ZIAIHH] IALZ 2017 72 O1=2] TRIFH SAIRI HAMAPAX Labs)ZFE SEACE

6 ZMUEH(2019.2.6.), ‘B2E AEIEY EXL 0|2M S22 ‘T A|ZE”.
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Aol Mt 2P 71 A= 20179 98 200F2| X122 14 AH0| 800B2E St
SHAQ| Xt HHil= THE TXAEHE AR DEEVIXZ S= MM TS0 2018 7
650HRH H2HE RXRICH 20184 128 LEZ(Malboro) HMIZEALR! LEZ|0HAltria)ZFE 128
oS SR

IZAI /= (EpicGames)= 2| AIEI(Unreal Engine)0l2t= AKX SSHES J1X|
A JHEEALCE 2017H SAISH ‘LELIO|E = 29 Ho| ARRXIZEE 109 2 0|A9| IiE
=2|7|= SILCE 2| AIXIQ| 2l0|MA S B2 JTHLUXITH S MAXMOZ 7002 B Hil QL

;O

mo rir

i
0

HIEMQI(Bitmain)2 M7 Z[CH2| &S oHH xHZ7| A
250 SVH GESIUCt. ZIOi 3,100B7HX| SME A = 7HYSH 717t ZI0[THA =

pem NS
Hoo
E0{E HOZ HMY=ICt?

JIZAXICE 2018 = HIEZQIQ| J7+A

ARHE(Samumed)i= Of= MCI00] 1T A HIQAAO|H HHIS AEIER S0M= 7H &2
7IXIS L UCE X XHHO| Chet G+t JHUS St AL E

xlEI:HO El-E_l OI[:l-.

H7+2(Decacorn) 7| Si&t

HIP7ERI(AS)
7|1%38 HAAIZI =7t o
2017.12. | 201812
Toutiao(Bytedance) 680 750 2017.4. =2 Digital Media/ Al
Uber 720 720 2013.8. o= On-Demand
DidiChuxing 560 560 2014.12. &= On-Demand
WeWork 200 470 2014.2. 0= Facilities
Airbnb 293 293 2011.7. o= eCommerce/Marketplace
SpaceX 215 215 2012.12. o= Other Transportation
Stripe 92 200 2014.1. o= Fintech
JUULLabs - 150 201712, o= Consumer Electronics
EpicGames - 150 2018.10. 0= Gaming
Pinterest 123 123 2012.5. 0= Social

7 FARIE(2018.12.26.), “OHE ] RUZ 7|2 0[0F7| - 12 EE S|AIZ HE5I= OTAYZ"
8 The Chain(2019.12.26.), “i=Z 19 HIEHQ!, 28 & 72 71X2XH ¢/
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HII7HR|(A$)
7| HUAIZ| =7t A
2017.12. | 2018.12.
BitmainTechnologies - 120 2018.7. = Blockchain
Samumed - 120 2018.8. 0= Biotechnology
Lyft 115 115 2015.3. o= On-Demand
GlobalSwitch 60.2 110.8 2016.12. = Computer HW & Services
PalantirTechnologies 200 110 2011.5. o= Big Data
GrabTaxi 60 110 2014.12. A7ME On-Demand
DJlinnovations 100 100 2015.5. = Hardware
One97Communicati | 7 100 | 20155. ol Fintech
ons(OperatesPaytm)
Go-Jek 18 100 2016.8. | QIzLi|AJOf On-Demand
Infor 100 100 | 201611, | o= Internet Software &
Services

% &X : CBInsights(2017.12, 2018.12.)0llA XA+ X152

Ol= vs &=

O=2t 579 7|»2 FLIZ 7|™e| HHE XiX[ol? ALY &2 10702 7™ = 0]= 7|>0] 874,
= 7|0] 27HC} =2 7|2 HIO|ETHA (1], 7402 2), CICI=A(ES, 560 &2{)0| LEH|0]
oIC}

M-l

MAHHOZ HH 3177 7| & 0|2 7|Y2 1502 HH|C| 47%, 5= 71U 9HZ 29%2
REX[SH QUCE. Ol= Z82E 50%, 25%RAT 2017 1223 HIRSIC 71 7EK| SHOIA 0= 15074
7|2l & Wt JIRl= & 5,593 2, B 9171 7|9 7HX| A= 3,250 HE{E HR0IAC]
HIZO0| Z+2} 52%, 30%= 7| T2l HIF 2t HIZeSHA| LIEHSIT.

201801| 411 HMUE RLIZ0| O|= 647K, = 35702 FHC == F HY 71/t XI0|E HO|X|2t
S7k22 20178 128 UiH| 282t 56%, 63%= 248 X10[7t ULt 0|F2| 7HX| F7t &it2 0=
5474 71401 & 1,183 Fef, =2 357K 7|2 760 Z2Ct. 0= A< 1071 71¥2| 7tx| HIt
A= 2,656% 22, S=2 1,871 FE2 HEHORZ Oj= 7IYS0| 7iX7F =A| G7H D QT
=22 FUZ 7I0IM 0152 S2X 21d2 OToIX|2 S=0| AEHOZ W27 k= FAIC
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sVl FLIE Top 10

=2 7|19 e HYAZL | =7t =0F
2017.2. | 2019.2.
1 Toutiao(Bytedance) 110 750 2017 = Digital Media/ Al
2 Uber 680 720 2013 o= On-Demand
3 DidiChuxing 560 560 2014 = On-Demand
4 WeWork 200 470 2014 0= Facilities
5 Airbnb 293 293 2011 o= eCommerce/Marketplace
6 SpaceX 215 215 2012 o= Other Transportation
7 Stripe 92 200 2014 0= Fintech
8 JUULLabs - 150 2017 o= Consumer Electronics
9 EpicGames - 150 2018 0= Gaming
10 Pinterest 123 123 2012 o= Social

% &X 1 CB Insights(2018.12.)

JIEt =)t &

2]
=

=[o)

FE 7t 3 71 Y2 FLIZES HIES =71= F=0ICt OIS0|M HI7H20| Lok= S 2EAYX
(Global Switch)= F&1t OfAOIE SAHCE 2 S2HRE 7|Et HIO|E ME| MHIAS HMSTHL.
F=2 HHT Z=EAH HH 2 7|0] 671° ZE(0] Q= 20| SO =Y F 8/he] |LIZ
7|0] U1 0] = 5707t 2018H0| Al HRAZIUCE 2|1 7HXIZ 71 7|¥E2 AtSAtL 72 SHES
2%ot= 2E1TE(Autol Group, 352 H2)0| AEX[BH UCt DZYAL= 20151 SKEBRAHIA
xR0l Sat=2i7HBlaBlaCar), S2HRE QI LEO(OO|X|(OVH)E ZatsH 2018 QIEL S0t
AMH|A HHIQ! CIX(Deezen?t MEAH F7H=IUCE AHQI2 RUSH FLIZ 7|z SAER7IC!
7HH|IO|(Cabify)7t RUCE Q15 of 1328+ HO| HIAEL|OtE EHAIIO|(Taxify)2ts SAISS X7t
FLIZ 7|80 0|52 SFC 2013 SEE BAI0l= |E, OtZ27t, 58, =0|, 25 & 3004 7H

=710lM S SOIC

9 BGL Group(302} £2), Acorn OakNorth(232} 22), Revolut(17% 22), TransferWise(16Y &), Monzo(12.7Y
=24), Atom Bank(12.56% &24)
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SH0|

SHIOME SASRAHIARL HIEAMBIAS HMSoks 2tT(Rappi)/t |LIZ0 TIQAC.
2tll= ZZH010| ZAIE FI UCLt AfH|A= OF2HIE|LY, B2tA, Zef|, HA|Z, IR, LFM0| S
FHO| HREQ 2715 SHE 5t U0t B2rHoiM= TE 7|20 43 (NuBank)2t 2CHE
HHERAHIAQT OFO|FE(Food)7 | RLIZ0N ZB=IRUC.

OfAlOF

USRS 20144 M= T2|HEHEA(Preferred Networks)7t S8t QLIZOZ SEg|0f
ULt O] 7|2 7|AIeHE, MEQEY, AXHEFE, tEH HOIE ME #Ie 2AZEQN =
SIERI0 MEE Zltst UM XEFHAISAL, AN, o, 1, MEH 33
OHALE T QUCE QIEHAOR= 4702 RLIZS 7HX|AL U=l SAE| % 020 HiZEAH|A
AH| DH(Go-Jek)dt MRt E3HF ETICI0KTokopedia)?t L FLIZ0|CH Z2|E0|M=
HER2MI2| I ZE|=(Revolution Precrafted)2t= XA FEH AN 7|0] QLIZ0| 0|28
SXICt SHH, 2151 8302t HOJ O|ARIAME 47H2] RLIZ0| U= 0] & AM|LFH(Infinidat),
LEM(OrCam Technologies)2 SIEI0] 512 SIALZ 242t 0| AEZ|X|Rt SIS 215 AlZt
HXIE MIZEHL,

=L 7| sl

rm

20184 =L 7| 3707t RLIZ0 HYZTHM I |FLZ 7I¥2 6702 MAGM 6HM=
E2 I7P7t =HACt. FL(Coupang)| 2014 5 I 7|°:=1 FZE RUZ 7|0 =UH
Jst 118 B2 2HY(Yello Mobile)0| F7H=IACt BHITAHE(L&P Cosmetic)0| 20174
48 22Z(Bluehole)0| 20181 8, HIH}EIJH%EI?KViva Republica), L05HHIS(Woowa
Brothers)0| 20181 12201 Al TR |UCY.

FLS X|LtsH 112 ATEWT O] AXo|

=HO| IO R REH 209 HAHE F7t FAIURUALCE. 2017
128 7|1Z 509 E2i2| 7| 7HxI= Bk 90 H2{7HK| &Lt 20178 7I1Y 7tx| 409 Z2H2
LZDHIY2 20198 oIt Hiet +Z2 FAIL UCH BZ2HIUS 04H9| ARERS ARG
SENZ HIXSD X2 Wwstt Qi WAOR QS 719 JACHL LMITANER SIHEY
o|fEE H=e FAMREIE ME SHEE 7I”0IC HEZO0|2t= DAIHO| HEY HF2
SHEE 20N SRS tESk: 7|fe=z F7HA QU0 2018 128 7IE 7|1Y 71X 17.8Y

et
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201840l= Al WRE QUIE F A HLA EFE(Bluehole)2

off THE HHETIRIRE HIY0| SSotEA 7IY 7HRIt ZO0LRCt. EE

Xt3|AL BX|(PUBG)S
HHE0A ZICH 10032
HO|0S0| YES HoiM M2 M= BIS12H25 "= 20184 4,0002 & 082 HjRE
%EI'I‘M 1Z 3 0l =S USACE D=2 OEAJYZS| ZELIO|E0 0[0f T MiA 2171 AY

|'0|I

:l:

HOTE02t=s SAEMHIAS HSots LQORIEMERE 7IY 71X| 269 F2H= |LIZ0
Ct. 2018 128 EotRA I, MZI0I0f KIS, A7IEEFARY SQ28E 39 23T
2E RAIGH ZiLh ROINS2 SETUAMA, L0|H SHME FAE &2 tt Al +X

AtE2 5,000 20| g=Lt

3
52

{n nuooo%

[o

20158 ZFHESMH|A(Toss)Z AR HHIZ|IIIE27H= 2019E 28 &5 &3 33 #3
IIZACE. HBFE|MEE 7 e SRl AR, 715, 418, 28 S 25 ZelM|A2 T OlLet M5, tE S

=
=
=8 o M, P2P, HE, olie| =4 S LYt S8AHIAES MSotal AL 22 AAAZS ol
[e]

IHAHZ 2 HOE ZH| S0ITt."?

[

71Y 7HRI(A$) HYAP| e
Coupang 90 2014.5. eCommerce/Marketplace
Bluehole 50 2018.8. Travel Tech
Yello Mobile 40 2014.11. Mobile Software & Services
Woowa Brothers 26 2018.12. On Demand
L&P Cosmetic 17.8 2017.4. Beauty & grooming
Viva Republica 12 2018.12. Fintech

X &K : CBInsights(2018.12.)

10 OFAOFEE|0](2019.1.21), *HIERY IE 017 HISIHRE’ X|H6H IHE 12 &
11 UPIF2£(2018.12.21.), “HiE€Q] 2IE QOISHYHIS, 36002 At R,
12 XICIHIE2I0K2019.2.11.), “EA, ASI221} H|3 QIEUIFME o6 C&”,
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YEAEHO = RESH X017 [2IA LS| EAEEIQIHE(Big Hit), 22 J& HiAIX OfXI2
(Azar)Z MH|ASH=E 510|HFHHE (HyperConnectd), SSAPHEAMH|A X|8H(ZigBang), 22IRE
MH|AR| HAHZZH(Bespin Global) XPH7E RUIZ0| SRS A= OAELCE HE9|
AEIEY TS A, 7147F Fa, 07101 MAxt AAHHS T HIH U= 71 LU=0]
HIMOZ LIMI QU= 7 |UMIMIHIIE X SHRIFAIKIH ZECHH O B
A0 7|CHEICY,
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2 FLIZ 7I¥S0| HiEE
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13 HEEXE(2019.3.6.), “HARK &5, M2HX £ Sit M2,

14 0§UAXI(2019.2.18.), “HHEFARIE, HIEH 22121 x| A2 H STIE".
15 M283dH(2019.1.7), “UHEE EA UV HEY AIE Z=".

16 X|C|K1ZT2|0K2018.11.30.), “ERE, ‘FHLE' QR AtH HA".

17 AMYUE(2018.11.6), "B, MER RUZ'S R2= BHMGICY.
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=L SWIELIZHA JHE XL
oighlt 34 A

Freelance Software Developers in Korea and
Implications for Policy Development

Executive Summary

o HAR} AASIH A|CHE SH0F T L [HELCH AT EQY JHEEALe| sto| =28 Q)L 2k Q=
Vol BTE 912 £30) A7 AZIRI HRRHAN QS| Cfst £RE ST Uk S3] TR

, Jae Heun L _ _ _ .
e Oz B 7SS NBSe DZHES0| S7I5HT UL O FMS Hsts HA0M
Senior Researcher, SPRi Z0fot= LS olH SE5H AZS Hh Ask= SWIZ|ZA MAAICHE 7|CHokA| SiCt,

jayoo@sprikr

HH|Z Freelancer.com, Upwork, 0|2, YA § 22015 Soll ME2HO= SWIZ[EHA
s

254 HEXE S7Holl F= SHE0| STt ULt Ot=2, Wework 5 SFRLIA ES2
Yoo, Hoseok A2t A0 HOHOIX| Qb= SWI2[EHAM JHURISC| 21 etAS RHEGH =10 QUCE ofA[2t
RN  SWEHRHASO| A AR 0f710] S2 ZRHS OfLICH 25121 L2|LIH= T2RAA JHUXjo| CHSt
Principal Researcher, SPRi _

hsy@sprikr SHEA AZfa Fotot M AL E2 M7 =1 QUL

. UHMO = TdlghA= Erisl 22X xid, 2k 52 5, SCHst 8 89| EXlE £2
Eéﬁongju URI2|Z OAXIK| %=Lt ALt BPERZE017| ME0| A2 0IXE S =X| ARZIK|CH| =0
o179 A1 CHE, =H| WS 713 SOi| A0 AT ALIS B QI 0K SWILZ|RHA 7HLUXI0] CHot
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In the era of the Fourth Industrial Revolution, the role of software developers has attracted more
attention than ever. Demand for freelance workforce is increasing as the availability of competent full-
time workers is limited. There is a growing need for those who can apply the state-of-art technologies
in a timely manner. In this trend, it is likely that the age of freelance software developers will soon
arrive, where they can do their favorite work in a desired place and work with satisfactory earnings.

In fact, most of the online job intermediaries such as Freelancer.com, Upwork, eLancer, and Wishket
searching for software developers are thriving. In addition, the growth of shared office space such as
Wework, supports the work environment of freelance software developers which is not particularly
tied to a specific time and space. However, the prospects of software freelancers are not just rosy. On
the contrary, there are negative views and poor treatment of freelance developers in Korea.

In general, freelance works are not considered as good jobs because of discrimination against full-
time waorkers, intense labor, and unstable income. In addition, freelance workers are in the blind spot of
welfare and social services such as social insurance, and often get disadvantages on loan and job training
for career development. Despite the frequent problems of poor treatment and negative social perception
of software freelance developers, little research has been done to exactly identify the situation.

In this report, we conducted surveys on various aspects of Korean software freelance developers
including demographic characteristics, income and satisfaction level, contract status, unfair treatment,
and future plans. As a result of the research, they often turn away from organizational stress and turn
to freelance for better income. They work in the [T service industry, which is not much different from
their previous work, and works like a regular employee. However, as an employee, their status is not
well recognized as a legal entity, and is in a working environment involving frequent night work, illegal
dispatch, and non-compliance of contracts, etc.

The most urgent actions we should consider taking for them is to make the multi-level workforce
dispatching system which causes asymmetric information distribution between the company and
the workforce more transparent. In addition, it is necessary to provide education opportunities for
continuous career development and the equivalent treatment and welfare benefits in recognition of
them as regular workers. In order for Korea to become a software powerhouse, software freelance
developers are in desperate need. To this end, more institutional and policy supports for freelancers to
demonstrate their competence in a better working environment are required.
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Leading Nation's Future Strategy through Research on Software Policy
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Software Policy Platform contributing to the public happiness and future society
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To build a fair Ecosystem for Software Industry
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To innovate a Society through Software Convergence
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To advance the National Software Statistics System
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To establish an Open Research Platform for Software Policy
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Software Policy & Research Institute
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Policy Research to foster a healthy software industry ecosystem
« YRl URIZ|E EEoHE AZEY | 8 FMATR
Policy Research to create good quality jobs in Software Convergence
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Policy Research to develop future human resources in software fields
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Policy Research to analyze, produce and utilize statistics on software
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Policy Research to discover and plan new software enterprises
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Issue Report / Insight Report SPRi Forum
o SZISWEAIAS| / SWAH E71E + SPRi Spring / Fall Conference
Monthly Software-Oriented Society SPRi Spring / Fall Conference
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White Paper of Korea Software Industry Conference on Software Industry Outlook
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Research Report International Conference on Software Safety
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Development of medium to long-term large-scale Advisory Researcher and invited Researcher Programs
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- 02 LXI2| HMU(KEIS) Domestic and International Internship Programs
Future job prospects(KEIS) « 512 A7 |2t oI =

o SWEHRH 2SN SSHKATP) Personnel Exchange Program with Overseas Research
Trends in international agreement on software(KATP) Institutes
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Analysis of open-source software trend(OSSF)
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