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(B 2-4] A 78 M AZHY(T - 2 Z2Y)

T2 2012 2013 2014 2019 CAGR
Image sensor 12,280 13,330 14,490 22,900 9.6%
Pressure sensor 10,340 10,910 11,480 16,270 7.2%
Biosensor 8,650 9,430 10,290 16,910 10.4%
Load/torque sensor 6,120 6,530 6,970 9,430 6.2%
Position sensor 5,870 6,290 6,740 9,450 7.0%
Chemical sensor 5,340 5,780 6,210 9,250 8.3%
Temperature sensor 4,810 5,230 5,690 7,650 6.1%
Flow sensor 4,350 4,720 5120 6,880 6.1%
Level sensor 3430 3,970 4,430 6,120 6.7%
Miscellaneous sensors 6,990 7,550 8,120 11,240 6.7%
Total 68,180 73,740 79,540 116,100 7.9%
Z£*{: BCC Research, Global Markets and Technology for sensors, 2013.
- A FEE APETES T 12997 1995 v AR, TP 2 s
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[E 2-5] X9 MMAIZ HI(CHel: 840 EHa)
e 2012 2013 2014 2019 CAGR
= ('14~'19)

20| x| 22420 23,835 25,525 37,170 7.8%
o8 x| 19715 20,980 22,395 32,450 7.7%
OFAJOF-EfTS x| 17,240 19,300 21310 32,570 8.9%
7|t x| 8,805 9,625 10,310 13,910 6.2%
st 68,180 73,740 79,540 116,100 7.9%

Z2{|: BCC Research, Global Markets and Technology for sensors, 2013.

- oA Fepd A F
TRAZAY AEe 0 12d diE] 199 AFEREel A% sl

-1 A=
71719] gata} AzAlo] Hore] wAmFR ARkaH|A] AT o 8ARE HR-go]

ta FHE Ao Add.

[E 2-6] {EZ2|AH 0[N HENH MAMAIZ HL(THY : =@t &

2= 2012 2013 2014 2019 CAGR
(14~'19)

XHEAF A ®E 16,255 16,545 17,330 24,860 7.5%

mEMA AR HE 12,420 13,175 13,675 19,500 74%

olul AH|XY A M2 11,420 12,600 14,530 22,280 8.9%

olEAY HE 7,145 8,090 9,020 13,860 9.0%

7| HRIZEANY ME 7,055 7,515 7,865 11,190 7.3%

MM Hg 6,805 7,330 7715 10,960 7.3%

ShZy| Ol MEFAE X8 4315 4,860 5,195 7,420 7.4%

7| 2,765 3,625 4210 6,030 7.5%

SHA| 68,180 73,740 79,540 116,100 7.9%

Z£2z{: BCC Research, Global Markets and Technology for sensors, 2013.
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- (719 "AdEA) 2 T BokollA dobst A xRAS AY 4 e vole
Aol =o7F AANE opr] thekst 3HS EAZ FFo R wjA Al 5 e

Hhol QA4 7140] F-EE .
0 whel ©.41A Al AT

o Hio]AlA ] Ag- T 14y 1029 oA AHEA 10.4%9 HAEES HolH
T 193 = 1699 EEje] e AR AW

olg ¥ Folr} 499 Y| (Point-of-care®} Home diagnosticse] dhH=

nho] @ AlA A o] kel o2& H

= %
- el 87, st % ke 5 FAAY, BAKEA) B o ke mEe
o]

|
o
o
1)
rr

& AAT Row A

[# 2-10] MA SE=ZOFE HIO|MM AZHE (Tl HT )

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | CAGR

Point-of-care 2775 | 2980 | 3323 | 3706 | 4133 | 4609 | 5140 | 115%

Home diagnostics 2130 | 2285 | 2538 | 2818 | 3130 | 3476 | 3860 | 111%

Environmental 1570 | 1,715 | 1880 | 2061 | 2259 | 2477 | 2715 9.6%

Process industries 990 1115 1219 1334 1459 1,595 1745 94%

Biodefense 875 990 1084 | 118 | 1298 | 1421 | 1,555 9.5%
Other 1090 | 1205 | 1319 | 1444 | 1581 | 1731 | 1895 9.5%
Total 9430 | 10290 | 11,365 | 12552 | 13,863 | 15311 | 16910 | 104%

Z2z{: BCC Research, Global Markets and Technology for sensors, 2013.
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[E 2-11] MA 7|8 HIO|MIM AR IH(EHY:

Hak =)

2013 2014 2015 2016 2017 2018 2019 | CAGR
Electrochemical | 3,490 3,830 4190 4,583 5,014 5,485 6000 | 94%
MEMS 2,540 2,730 3,068 3447 3,873 4,352 4890 | 124%
Optoelectric 1,150 1,255 1384 1,527 1,685 1,858 2050 | 103%
Thermistor 855 975 1,070 1174 1,288 1413 1,550 9.7%
Other 1,395 1,500 1651 1816 1,999 2199 2420 | 10.0%
Total 9430 | 10,290 | 11,365 | 12,552 | 13,863 | 15311 | 16910 | 104%

£ BCC Research, Global Markets and Technology for sensors, 2013.
o 9% °l¢°ﬂ A mpo]lQAlM e = Y, ZHAHE, Augd, Adx, g9

e
- oy FEEL iR Aad(dx, 18, Adw 23 S dHy Ao
F71H o2 A 7 A= Aol AHEEI U
(B 2-12] MA S|Z&F0F HIO| /A A|Z T (TH|: BHTE Sha)
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | CAGR
et HA 2212 2417 2,738 3,102 3,514 3,979 4429 12.9%
SYAHE HA 636 677 747 823 906 998 1112 | 104%
Az AHA} 485 511 558 609 665 725 807 9.6%
MEE AAL 439 459 498 540 584 632 704 8.9%
SHTIA ZHA} 425 448 488 532 580 632 704 9.5%
QA A} 327 347 383 421 464 510 568 10.3%
7|Et 381 406 450 497 550 608 677 10.7%
S| 4905 | 5265 | 5861 | 6524 | 7263 | 8085 | 9000 | 11.3%
Z2{: BCC Research, Global Markets and Technology for sensors, 2013
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- wiE el el Ssiigrt o 2 S7HE Bedol weh Ha 2k AlAM 742

2010 1.7=2jollA 20173 1.498 o= slgtd o=z A

[# 2-16] M/A 2Bt A Oiz S Sotd TY(Eel - A2, & 7H)

CAGR
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
(12-17)
D=4 | 44 | 74 | 95 | 138 | 170 | 212 | 260 | 305 | 263%
=512 | 25 | 43 | 60 | 85 | 111 | 139 | 176 | 214 | 291%
(/if;) 17 17 16 16 15 15 15 14
=

£ Frost & Sullivan, Sensors in Laptop, Tablet, and Smartphone Global Markets, 2013.
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CAGR
(12-17)

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017

= 3.7 58 75 110 132 16.0 193 22.2 24.3%

AIEXE
=g @3 | (BRI | (BRI | (B30 | (7139 | (B3A | (A% | (23N
ez alpc 00 07 11 17 23 32 43 58 387%
= Q09 | QP | W& | (229 | (1B7 | (150% | (166% | (8%
Les 07 08 09 12 15 20 23 25 231%
T M| @ | O3 | @% | @89 | 059 | 00 | @24
7 44 74 95 138 | 170 | 212 | 260 | 305 | 263%

(009 | (1009 | (100 | (00 | (100% | (1009 | (10079 | (10079

£2{' Frost & Sullivan, Sensors in Laptop, Tablet, and Smartphone Global Markets, 2013,
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RF Touch . M,EMS Base
=2 | GPS Compass | Motion | Image | Micro- band
Sensors | Contro phones an
N atmel | SR AKM ST | Omni- | AAC | Qual-
1 works Micro vision Tech comm
34% 27% 40% 37% 60;)70 33% 19% 45%
RF Broad Broad . Inven- Sam- Knowles Media
Micro Memsic
: com com Sense sung Elec Tek
2 Devices
10~15
32% 24% 25% 24% % 25% 14% 11%
(]
- Sam- Analog . .
3 TriQuint | Cypress | u-blox sung Devices Aptina | Akustica Intel
16% 10% 20% 10% 5~10% 20% 11% 10%

£2{' Nomura Research Institute, 2012 Smartphone Guide(Components, Key Suppliers, and
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%ﬂ{— AA
Z= MEMS Aol ZAAE gAs 5=} Yaw rate AA7F MEMS 7]%¢] WAz

éU}E%O Aol mE AR 35 MR 35 AERE SAY F e

3/ zu8 /A7t 6% RAAAE A
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rxl L

PN'

O ~rtEF} Al A% A

0 2~FLEFFE AA AL 7 14 1999 @] FROA AFHE 9.7% A5
T 20l = 3529 Y] qrEE AT A
- 28 §3HEE Power train 59 AlA A|Fo] 7bd & H]FS A

Driver support®} Safety/security o] &% AAS Frd Aw

[ 2-23] M7 88 REE XSXG MA ATBHY(ES: @t L2))

T2 2013 2014 2015 2020 (,1C:‘~G,§O)
Power train 7,130 7,550 7,980 10,930 6.5%
Vehicle control 3,670 4,050 4370 6,160 7.1%
Driver support 3,160 3,550 3,910 8,050 15.5%
Safety/security 2,550 3,260 4,250 7,640 12.5%
Alternate fuel/hybrid vehicles 1,280 1,480 1,600 2,380 8.3%
oA 17,790 19,890 22,110 35,160 9.7%

ZX%{: BCC Research, Global Markets for Automotive Sensor Technologies, 2014. 5.
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(B 2-24] MA 7|28 XtsAHE HAM AT (TR B0 Se)
CAGR
MA 9
MAN S 2013 2014 2015 2020 (15~20)
Rotational motion sensors 2,920 3,105 3,390 4,900 7.7%
Angular/linear position sensors 2,750 3,005 3,245 4755 7.9%
Gas sensors 2,020 2,245 2415 3,680 8.8%
Accelerometers 1,800 2,010 2,205 3,220 7.9%
Pressure sensors 1,780 1,905 2,140 3,110 7.8%
Mass airflow sensors 1,520 1,685 1,870 2,690 7.5%
Temperature sensors 1,330 1475 1,640 2,400 7.9%
Image/vision sensors 1,070 1,445 1,775 3,955 17.4%
Radar/lidar sensors 980 1,205 1,425 3,025 16.3%
Other types of sensors 1,620 1,810 2,005 3425 11.3%
S 17,790 19,890 22,110 35,160 9.7%
Z£2{: BCC Research, Global Markets for Automotive Sensor Technologies, 2014. 5.
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- (H2R0HY IR, BCG) 20351 AlAl k] Abgak 4] & 1l AR&FdAte]al,
4 AsFH AEFA= 1,2000 0, FE T AEF k= 1,8000F ol
gebn, 20251 AAl AEFAR A 4209 2EE 71ESka, ATk
7FA L 2,000 Eefoll A 1RF HelE o4

- (Navigant Research) 2035'3d7FA] AzF 9,500%F o the] A-&F3x7 A
S8t jE ] 7505 A Aolga A

(B 2-33] AEFHALE AFHS (TR AT o)

- 2 2015 2020 2025 2030 2035 CAGR
Adaptive Speed Control 443 415 93.9 1114 124.0 181
Automatic Emergency Braking 245 53.9 100.8 1123 1245 217
Automatic Lane Maintain 0.37 228 820 1136 1255 338
Freeway Driving Mode 0.02 9.7 68.5 105.6 1195 55.2
Traffic Jam Mode 023 331 925 108.2 1212 36.9
Autonomous Parking System 0.02 111 66.4 954 1108 56.1
Self-Driving Mode 0 14 274 76.8 109.0 823
Autonomous Driving 0 0.01 48 471 954 831

Z£%{: Navigant Research, Autonomous Vehicles, 2013.
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) 3YY AFLA AFSA oA B AL WHSAHA, 258 75, P49, 2013.4.16.
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[# 2-37] 8 AFA 8 720N BE= ASKs F2
QIS X0l chet Heol

John
McCarth X5HQl 7|HE gt AdX|L|oj2l U npst

(1955)y (The science and engineering of making intelligent machines)

Charniak and

ol2] AuRES 0|83t Qztel A 7|55 Afote A

McDermott (The study of mental faculties through the use of computational
(1985) models)
21Ztof oo +AZOE I RS XS0 2 7Is= MIste 7I4E
Kurzweil S0 2oz ™o
(1990) (The art of creating machines that perform functions requiring

intelligence when performed by people)

Rich and Knight

AFEH £ =0 A-EL O 28Xoz 242 o 5 UEE = A7
(The study of how to make computers do things at which, at the

(1991) moment, people are better)

21Zkol XsHQl Ao Aol AMH WS o[ 2oty 2
Schalkof | sp= 4o St Q17 o
(1991) (A field of study that seeks to explain and emulate intelligent

behavior in terms of computational processes)




Luger and | x50l WSOl RpSeto| Bt HEE Detol 3 28

[y} — L8

Stubblefield (The branch of computer science that is concerned with the
(1993) automation of intelligent behavior)

SKs2 SE¢ R S UiA|, XSS M2, AHLAEH2

QIZto] ojAtAE &, =TTt 2HXO| ofsf, AR === Y S

=

2IZto] #dst= AS 2YtE 7|E

(Artificial intelligence is technology that appears to emulate human
performance typically by learning, coming to its own conclusions,
appearing to understand complex content, engaging in natural
dialogs with people, enhancing human cognitive performance (also
known as cognitive computing) or replacing people on execution of
nonroutine tasks.)

Gartner
(| o[ X[)

200E 77| AXHRE(ASKs 7|A<
YHCI=E 77|12 & &= AUAS

technavio (A smart machine is a machine that is embedded with cognitive
(2014) computing ability, which uses artificial intelligence and machine
learning algorithms to sense, learn, reason, and interact with people
in different ways

o>

Z02[F0] HEE)O|

[

ADIE 77|s 2R SO CYs 27 ojolA P98 +u & YES
110tE Co =]} I AHl O o

BCC Research OHEl SIEQI0] B AZEQIO] A|AHCRE I

(Smart machines are hardware or software systems that can

(2014) accomplish their designated task even under conditions of uncertainty,
and variability)
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A7 =0 e
- Z|A o 2fgt A0 ZhSBHAI L ARFEHZE HEE0 et
195014 o Mol ot =2d, delsh 59 200 I7tel X HesE
- A5tz (Ao oSt =27 A%
(AIS] o1F7|) e o ) 0o .
- 563 CHEMAZ|OOA JMcCarthyO 2|3l IS X|S0|2t=
017k A%}
1960 CH - AKX 7|¥E 0|85t HMA ZHo| HEdt=
(Al 2-d=t7]) HEILA| AR 2ot AT 2dd| FId
- AIO| Al JE=AMO|| CHSH HEZ40| AlSHT A7 C SR
1970 o A9l 3 ts 01| gk BtA0] AT AlZ|E, HHE Lt
=TSt ZH O A0IMl AIo] MEO0| O{ELCHs oA £
(Al OtE=7)) N =
- Ctebot HA 4ot ¢ag|E50( 7HE
1980t LY - SN HO[EH|O]A A|AE JHLO| A[Z}
(Al 2™ 7)) - ZF ZOIA AIFLO| ot & 81 FX7F =siX| 7| A%
1990 Ll ~ - Z| 0| ofl At o2 ANt HAHZ Soff AHMA <
(HMo|A D2HZ) | 2HME Y22 AT F=2
ZX{: http://www.ai-gakkai.or.jp/whatsai/alhistory.html& 2F1s10] 24
O J1&As 7= &7
o AFAEH BHAH 7% obF ﬂw% NEAAE AT QA ot AR

A4ge] Bajol} Fgol uhet wg che

- Tractica(2015)9] ‘Artificial Intelligence for Enterprise Applications® A=

73 E)
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(Cognitive computing)

- QIXIANAE2 COHEZRE O XpAEe F2E &

of 222 &Y
o 7| Z2I#slE =2|(2A)L FY3E A% 52 Ht
goz ML= HOo|HE Edf staste 2/

71 g& 2nZ|5S ooy
(Machine learning) - 71AEtEs 2aeE2 SEN REE ML H[XT O
O|E{Mlat = LS EZ 7PHStD o|=8HA &

= HE HE

(Deep learning) - 0 0 EF O|D|X|l—f+ﬁ%k X 538 GIO|E{E Ij
H 242 + Q0| B2 g458 & 222 FAYUX|
g Axgt= 7=

Ho

S8ZZHU
PIEH|O| A O %
(Predictive application

o APl EE2LE Y WAS Sof AZEo]
S0 Y2GES B4

0|21 APIO| Cf3t Of "
Sl0rE YE WAZ HC WEA KNS & o

ot
[l
HU
L
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>
=
o I3

. . o
programming interfaces) °
[==]
xHo10] Hz| 0 ﬁ%Efr oIZto| Q10lE %*or%% = A St QIZkY
Natural | g Ustn £ = AULE o= 7=
r n
(Natura a.gu)age - CHSH 017t Q10{2 JHXERE O|AtAE0| THsEHA
ProCEssing ke 2 Al RIOjHEZ B 4 e
o AFEE0] EX Qe EF DAMAQ AXIS FHHE =
O[] X| Q14 OISR A ESH= 7|&
(Image recognition) - ARl 2 = AL XTAt 22 Ity Sk 0[O|X|
DEQIAlY ZTHE 4 QS
=9 QA o QIZto| WSl 22 O[sisto] AFREI TOHE =+
(Speech recognition) Qe EAHZAE) MEZE Hsl= 7|

Z£2{: Tractica, 2015
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[E 2-42] 2IBX5 38 ¥

HE LY HE 20f W& s 71
-IBM : Watson
o & X = ;
Nl SW 2 22M —'E&ﬁ;’ J'OF S | GE : Predix
e= = -ETRI : 2 E7)0l
ol HO|f =& Y -Aircure :
o] OlZX|S 7|HE o|2AMH|A .
2 SAlS 7IE 2@ AH R, Ao S HIPAA-compliant
AEEN, T2 xH
- o -Mansanto :
Lo JIAHHIO|E| EHR AMEZHEt Ci2| J|AFHS} ofe ‘
o d |o '” | 'I =0 oo HE EEOIO 4_|‘Io_._|__9|' (il Climate Insurance
2 =|o|
Abd 7|8 =3 SW =8, | -Verdande Tech :
Hx AAIZE MQA|ZE O|AIEH ’ )
O'II-I I = |L =TT |‘|‘ | I-EO %ﬁ?ﬁa x_.||_g_ DrlIIEdge
-TESLA, Audi, GM,
TAHA E =g
AP KI2E OlZF O|Al Ol - = o T
MEX | 2ol AEH A e
c -MOBILEYE : ADAS
-Apple, Google &
-ABB : FRIDA
oI7kHQl ADIEE 7|HE | -KUKA : LWR
o IZ(_DIAHAQ- = [ — [y . .
EX 1= 3 MH=8 2 HO|QEA & -Rethink Robotics :
Baxter
Clokst 70 k< o .
os | oy =az= E-llrtt)jlaé_l_;éHHOZO -Sailthru :
Te | = =48 = ° Delivers A 360
=2 M X‘”—T'—
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_ -Lending Club
I AL2mIE A7|HER|, CH=
28 | IEMHA B3E = Ooqhxﬂct ch:Al' h= -Bloomberg :
coE me Trade book
-Lex Machina :
oy, AN 5 HE Legal Analytics
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A H| Quick Study
A
= -Coursera :
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e | 22} I AMHA U ’;Fm' wta 8% | viooc
> T e -KNEWTON
S == E| &2 == o =M O gl i
° | REM OPY 228 | R4 2 24 D o5 | SmartZip
. . e . -ROCKET FUEL
T | B2 W OCio] BB | AR AR VR BRORY | o
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o (Tracktica) = 1510l %3+ Ao wad S8ojZAold Hx 4~ed <l
AT ZlEs AZEC Al kol wigR g, 53] Faxu]ser £}
ARt okl A RIT A s 7lmo] Wol Aed Aow AWdh
- 159 Q1A A wE e 29] 2509k EEo A AMr 82.9%4 HA st

T 20Kl 419 4,470

- 43T AL FEY 3

=
v
W
M=
o
_}L

[# 2-43] 2I&X|s 2EH AZHTD)-7I=B(Tl 4T =)

Technology 2015 2016 2017 2018 2019 2020 CAGR
Cognitive  Computing 109 116 124 132 142 150 6.5%
Machine Learning 136 148 16.2 179 198 214 9.6%
Deep Learning 1085 2211 4531 9295 | 19046 | 38849 | 1045%
Predictive APIs 203 229 264 308 36.0 434 16.4%
Nat“gfc')cet";{‘ngguage 78 | 101 | 130 | 166 | 211 | 263 | 275%
Image Recognition 244 326 447 617 857 1191 37.3%
Speech Recognition 146 16.6 193 226 264 309 16.1%
Other 23 24 26 28 31 35 91%

Total 2025 3321 5875 | 10951 | 21110 | 41447 | 829%

ZX{: Tractica, 2015

- 7% Bopdmi H %S Wi 9= Held(Deep Learning) #HE 7)%0)
b w2 A Sk Fez Holw, o]u|x] Q14 Y]Eo] thgoR =& A



CAGR
ArA 2015 2016 2017 2018 2019 2020
('15~'20)
Ad Service 38.7 71.3 137.8 2734 549.8 | 1,1094 95.6%
Automotive 169 22.6 321 484 77.0 128.8 50.2%
Agriculture 16.3 219 313 471 74.9 125.5 50.4%
Consumer Finance 31 51 9.1 171 333 66.7 85.1%
Data Storage 0.6 11 21 472 84 16.9 95.8%
Education 85 125 19.7 335 59.9 1113 67.2%
Investment 322 594 115.1 2289 461.1 9314 96.0%
Healthcare 15 24 4.2 7.8 151 29.6 81.2%
Legal 29 39 54 8.0 125 20.8 48.3%
Manufacturing 13.6 25.0 483 96.0 1933 390.6 95.8%
Media 22.5 35.2 604 110.8 211.8 4147 79.1%
Medical Diagnostics 73 11.2 18.8 335 62.6 120.3 75.1%
QOil and Gas 139 25.5 49.2 97.6 196.3 396.5 95.6%
Philanthropies 0.6 09 16 2.8 53 103 78.1%
Retail 239 341 524 86.1 149.7 2719 62.6%
Total 202.5 3321 587.5 | 1,0951 | 21110 | 41447 82.9%

£2{: Tractica, 2015

o (TechNavio) * 15el Wix¥ AgolA QleAls 7|&o] Astd 77|15 &vtE
Al (Smart Machine) 0.2 A5t o]e} #AFE AL ARI} A28, &
2R A5 JPHA, 7E Sow LRSI 9S
-7 15 AFA S wEAE 749 6,830%F Ee]ol A A 19.8%%W s T 18
1309 9304+ @] FEIF 2 A%

- TR AT ]é%(EXDert systems)? A& 25 (Automous Robots)o] 1FA]%E
NS o) Aoz o
- AE7F A 2EE EAI 1%1\]/\1@ L Rpol > 8 8h> 4] 2B 2] g)A] 28] Fhole]
AR A HEAsES
- A7h Algle] Abed g
(long-tail business)®] F8< 2
% ToTu M2MAA] Yeh= Al 5

= ;‘Hﬁ}i’ﬁJ &4 BRoE 2044 &8 AY



[ 2-45] QIBX|S B AIRHUE)-NSE S Yot L))
CAGR
Ard 2013 2014 2015 2016 2017 2018
(13~'18)
Expert systems 30301 | 34558 | 39497 | 45208 | 51853 | 59595 | 1449%

Autonomous Robots | 11375 | 13759 | 16684 | 20257 | 24645 | 30032 | 2143%
intelligent virtual 4564 | 5923 | 7697 | 10022 | 13067 | 17069 | 30.19%

assistants
others 652.2 8388 1,081.0 | 1,396.2 | 1,8055 | 23397 | 29.11%
Total 52762 | 62628 | 74688 | 89449 | 107620 | 130003 19.8%

Z£2{: TechNavio, 2015

o (BCC Research) " 14\dell 233 A5 olA TechNaviost frAteHAl 1&4s 7=
o] Algtel 7]7]& ~vtE #AI(Smart Machine) 0= g o|%}.

-7 15 JAF AT WEHS 749 53008 Dol M AR 19.7%% A
Woll 1529 7,900%F &8 527 € AW

- TechNavio®] Az} fA
(Automous Robots)o] <ClgA]5 A2 7o

- AA7h AlsHe]l ARSE 9GS g vdE Xd“o“’]ﬂi, %Eﬂ%} EESEPN

(long-tail business)? F3dS 4 o= B,

[ 2-46] QIBR|S BE AIBHBA)-HBSRYHE: Yot g2))

CAGR
A 2014 2015 2016 2017 2018 2019
('14~'19)
expert systems 3,508 | 4,034 | 4,639 5,335 6,135 7,055 15.0%

autonomous Robots 1,282 1,574 1934 2,375 2916 3,582 22.8%

intelligent virtual 585 761 989 | 1,286 | 1,673 | 2175 | 30.0%
assistants
smart embedded 425 | 491 | 568 | 656 | 759 | 877 | 156%
systems
neural computing 429 557 724 941 1223 1590 30.0%
Total 6,229 | 7453 | 8918 | 10671 | 12769 | 15279 | 19.7%

£2{: BCC Research, 2014
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o (M=) 7 13 29 ZHRAATANIH)E B2l o]y E]H.(Brain Research
through Advancing Innovative Neurotechnologies Initiative, BRAIN

Initiative) F31 74]@9* g

- 104 ZoF = 1= Fuq 278 AP RD F8& WS 2171e] u
A= 24 —% H] oH =] 2} , 92 To] o]Fod uf A= wo] S
gk A9,

- 052 125% 7Rl ol2% 9] Al X(synapse) =4S E3 <7to] ofEA
dolEE Fuo AFstal AHstes A& Wslal ol& HAFEH A=l Iz

Agslo] AAGS JAFA S T AS HxHZE SHIITP, 2015).

o (M=) =als AT A& = (DARPA) = 79171 (Drone &)l Hd leAls 7&S
skl 24S sl e S
- 20149 AL ATAE S e vlel AEAA AR 48] tiAlA7]7]

[e)
Q3 T2AES  ‘ALIAS(Aircrew Labor In-cockpit Automation System)<S 2HiE

L, T8 R HER o)|FH AFS BEE oW M EA A Tt

- 20151 1 QIZFe] NS HAsE el = R Z=AE C(0E
(Collaborative Operations in Denied Environment) 2 W%
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o (Ffr5) AZF T+ Q1A e 7Iwke] A4 A& 913+ ‘Human Brain® =&
AES BU 6t M 4 7€ T stuE AdA, 109 F2E Fste] 1043t
FZ(~ 22d) 4dA
Human Brain Z2AEA= QI7ke] Q17| FEE Z 2 3
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0 vls FEe] e

o AlAA wj=o] AE(NIH, DARPA), t7]<d(IBM, Google, Microsoft, facebook,
Apple &)3 WlA (startup) 7| 9= SR 7P &gk leAls Hd A9
AEAE 748 T9.
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O =2 598 ARG 58
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o (IBM) ‘Watson’ (°]3} $t&)3 22 ApAlY] 4] ZAES AF7Est7] 8
Al dsf JFH o2 T2t
- 20119 1¥ $ES ‘Jeopardy B E=¥E U9 3F H=ZLOAM AMY Y B
T3t eSS BAre Al A B elE k] gide Ao SEsh
o

- O 9l BEAE UaE HAR golsolu TAZL aAHE A7kl £
4% 3% oyl 9§ HEF xeaRst Hof Qo] gkt gol FATH WAl
BEE o} AR 2T Fo

- IBM& Sk&S o83t A ‘Watson Discovery Advisor’ & 7lgd o Holx
o5 Tl & Hoko]l SELS HolHE TSl on e AHYE =E & F
| al

AES AT QYT o

o (Microsoft) IBM¥} 2] dAe A3t @& Q7= FAwt vgo] dyg
ANRE oA S5et= Jdue 7HY vlA ‘Cortana(ZER)’ & 7RIS

- FEPE 20140 d¥ Beld A=A 16741 &S v E) 3-4%] 47E
AL 1578 47 A3 d5s A3

- AARE FEhde 5404 T AAAR Y S Es AREAE ek

98 ol 7k Rl B)A(VPA: Vitual Personal Assistants) AJH|AE

oK
2 5 92

- ES AZA ARE B3 oW ARE A4 £ R st ok
(DA’ ZRAEE AP FolW, F4ze] AFYOR olFH Aze ¥E

o (Facebook) 20131 12¢ Hejd A #oko] thriel <k i w&U u+E
et A2 Fs FAAE.
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D3R F Held 7es S8l E= olvAE EAste] AW ovX|E 53 JEY
- dolafe] drE AR 4074 T 4,030 d= RSN B gu

A=A =4, AA7HA A E 97.25%
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o (Titan Aerospace) B3-S dUAPoz s Asd =2 7] F88la
Rom FH AFozE ‘EEker 50(60) ©] U
- HUg T35 2 HFEs Ad 2H4E AT VEFE, AHAE S
A HAS A fEl oA 14 2 HEYd T Visd: S
71&0la &
o (3D Robotics) Hl=r Hul UREAH|AE =2 ARAEHR FHE HAZdFH
(quadracopters)ol &3 345 7|&S 7).
- 25 A ngstaA FodE gfst d5FE 3 5 o,
- 222 golgel Fojzl weEko R H|dgstHA HEUE UdS 2Asta olE
Hge =z #Fgs) AFs 4 5.
® A
o (Verdande Technology) AAIZF A A5 oJAbAA A Al2HAE 714
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A AMHIAE Eelglon =2 HjAAHY AIHS Folvd S WA QS
@ A2 A2 Fof
o (Rocket Fuel) A3A|53 #Hste] tAd wto]E 7|Foz AH|x7) dsint
3 WG s BAsle] AAIOR AFgetE ZRAAE AN F9.
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AES 8l d3AT 7S MNE T
o (Prism) S5 7|8k w7 U] v AP 2E AF F
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o (Kabbage) =427} B 2HAF E e Asdor A= + UESF &=
s Bk &
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21) AEH(2004)2 ANLTALS] BRIV 7101 eg wAo] 9ot AT AS Y ARRAE

===
2 ZAR 3 RUPA BAALE ZASIAG. SIS AR ALGSIL Y ARl 1981~
2002:37171¢] clolelg Edjz 243t Auol] B H29 AMPEE Wgstlol o]

F3 7ol 9lon], AIARIe] BFxleh HolAl A Ao S Aot R&D lolw A
8ol FAV} 98
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AH] @A RD e ZRALNA A&k 28.1%= AlxY A
FAAY B oolygl, F4 dlolE X 1981~20027FA 9] Q¥ A B
% of ARtel whe} ofe] ditES LT T 5.

- (A1%H BES WH@25% Rule) @ HAL RS VAN FFIEAA
(e}

NEEQAsE NERMAZL Folo] % Az, NEAN o5 FEH
olo](MA dglolol)e] 25%% EWulAde] Fow wia AL ove
W, NEARAFAA BRROR ol TolAT Y PHY. TN ha
47449 Zadelt AP A/E g SHolA Pl ot Il
W7)4e] Jlol sk kA J)Ehe] Fol B A FE LG22

- (l2eh) AlEes  AIUE ST ANEE 54S B0 B9l

rlr
ok
i
o
g R

- AA7IELAE ARIEAS e = 4R HUFIAREA R S 7]E
AR SE wE gho R AbAsi, AMgries s Erb>el AAE ws
o]&

P
i
o,
o
|o
fr
oot
N
v
oX,
—
o
=
X
j:t:l

o ¥ Zhol=ehdloll A FAH dgads ATad, yophAaEas, g
&

Ssto] BIRI N T Abel AR, Fo7 R §,

¢}

22) F7taSI) A QEARY, 7127HR1HIL ALLab, p.67, 2014,
23) A, pp.68-69.
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Al 2 & 20153 ETRI Qi #Ed =4 At

1. 20159 BG4 24 At

o NEAI(AFATAA E3h) o] F AF7|He 43~9G7pA] thgety, T o2t
w3l 33.29] Yol A 3829 A7pA] thekst.

[# 3-7] tiggatel A7 8 £ it

=0l oAt
T -4 —
CH = 2t nipS/Es = A37|2t ( HE’SJ‘J 0 AF
=04 &)
Easy 3D Z2lgl &2 M 2 201314~20171 | 234/23491 9
XDSALE H|C|Q 38 SoC 1 20111 ~20154 435/8091 2
HIGIO|E £A] 7|t i . o o
X8 Aol ZHoR o AN Fs| 1 2013E~20174d | 128/1289 €
[-My-Me & You Of|L4X] LIOJOIE 5| o 2013W~20174 | 162.4/162.42 <
38 7ls 4~20174 @
RS AR SE KCH|7| 4 201113~20194 | 332/4279 <
Foxtezds st L= E o 9
ADIE XESAE K9 daHy Ta| 4 2013~20171d | 744/1419
i sAEzE0] 2ol i
= P [l g~ [E] (e} =]
Power Free 53 A Y22z 7a| 2 201314~20164 | 70.6/70.62
ABM J|K|2 SW 4 201114~2017\4 | 382/38291 €
MHN O[S S AMEIZ A|AH 7Hat 2 201214~2015 | 143/1439
High-Five ESCort Rof 7|2 3 20111~20161 | 121/1219

O fEAe 714 x84 2 Target Market

o WEAI] FA G Fobs FFA FAANA 4, AH FAHI 67)

o 7lE 2B AR ddVe FE, AAFHL ¢E, ol Ha dads,
=W R A Az, AHAVE SR, 45 5 5 T SAE Ad
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)|.EI

I Target Market

=x
el CHE = QI TRL CHA|
ChEMY Pl S Target market : =
S g5 | s arEs 9 (144 71F)
AX7|s 2
A Ae s pxen | DAY Az
Easy 3D Z2lg 24 | AMBY | 5y o x7t3t 7ol 3D TRL 6, 7
T A ZEMH[A
=
MA %2a =F
ADS|AE HCle AE (UHDAH AAJZH 2g) | FAF Q=13 X &
KA oo =2 [ oo "H//TE = ~
SoC NEE | THma, awsy, A= TRL 5-6
HE|Z
HIH0|E 2 7|4t U 2D ¥02F
L o (Zero-day 2§ AE TICHR) .
sd MO AKX | 358 |orMac Etx| Aﬂgyﬂ SSEHOE | A TRL 6
S il
ENEE: .
I-My-Me & You OIUA] | 5 5y | oiux gzas zzeg) | OUX| SRZE | 15 £ 5
ClolOlE W 89 7|18 | °°° MA %z ZER| Al A E '
(SUN EfXj ADEZ2Z{1)
A %= Ho|2 MM &
R 1 ol x| A SIERICH 7P LY
XIS HX L S{X X|C oA | EAME S EFHALH) Ao SHI N
(RHLL=71E2 AHE 22) NS
DoXIEFHS 2|t O MEIAHA
ADfE 7!55—;?123;4% o iz | e e | EIOIE/RIOIE AN | o
AOE XEXHE PRI &) AR (B747|Y CHH) AR
UM JI% A :
S5 EASIA 7t0|8 Al 2| A HEAI
S e e oy TAos we | mENE sms |,
ower Free 24 M 42 = =
EQ 9_|r 2 °°° | zmm B ofzo] nGaas | WSN 2M MM A%
EYE 7= 22z7))
55 &4
(3GPP X|9t 7|= CHH| 30%
N ! HM 7K SW
Ml A ol L2832
A9M J7|X|2 SW Al A PEEES o AR TRL 6, 7
(A J|X2 SW IjLEH
9l RRM A|22{0|E])
HE8E8Y M
EOMHEIZS A|A WE ME MIF oy EOAMEIS
MHN olOTI-"ﬂ% )\I— Al%}g ( 1000%)% e MHN OlOTAI_-lH_|% TRL 5, 6
o A %= NESY= R IS
[EEI=EeE=)]
271 4 RoF 7|t 22|14
. R 7 §_| e — V___._ o
High-Five EiCort Rof 7] AR | O1E 218 E_S'CORT) oHlel Z2Es AH|| TRL 4
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(RoF 7|2 &) S
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A 3 ICT Ao| R&D 7|0 E 24

1. Mg
0O A+ 84

o Solow(1956)¢] €A% AA23} Romer (1986, 1990)¢} Lucas(1988)¢] Ay 2]

AR A5 AANGe] 9RO 7L oS BRI .

0 ARFAIZEE T o
A& f‘MAl?l—Etﬂ 5

auf
[

 Frore] Ve e FNNFeRA A A9

O
ol9] A 7S A AAAR] o= A E Il AS(Bosworth and Triplett, 2007).

o REDS] AHEQl F]&HRE AYH 7)EHA FAS AH 71& 2D A TERE W
el # - HQ AFS vAA B, A
AT AR 5 oReDS AAH 5o s

0 EYE Xé‘ja‘?}ﬂ] dolstE Zo] A &-S-(Basu and Fernald, 2008).

o 7% AEe} AA Aol B3k AZdt= IA H|ESF 7HY B Ve s HEE
- MBS 7o R AAsA el g AREEo] $tom, B VPHoR =
A e 183 E AFEehe A Aol OIS S o] Fal .

- FHZole 7 AHe} AA Y o A Atole] A EE g A%
gasiA A ol

o HIESG 719l A3 A2 AdAAES =5, AR, Vs 5 Uds 54
25 T ddshs U

- ICTe] 24L& w3 A2 A= Oliner and Sichel (2000), Jorgenson
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(2001), Van Ark et al. (2002), Timmer et al. (2003), Inklaar et al.
(2008), Antonopooulos and Sakellaris (2009), Jung et al. (2013) S°] U

ow, B2 o] ATolA ICT7F AA1Ee] dEHdol dS5H.

o
- ICTel =4& st x4
and Kaiser (2004), Black and Lynch (2004), O’ Mahony and Vecchi (2005),
Bloom et al. (2007), Tambe and Hitt (2013), Vu (2013) S°] em, ¥
Aol A ICT7F Aol fFomlgh Jaks mA= so= grs .

o Hole 7exue AAZGY] FAF 1o A S g A &
Al A E I 5.

- Dutta (2001), Roller and Waverman (2001), Datta and Agarwal (2004), Beil
et al. (2005), Dvorjnik and Sabolic (2007), Shiu and Lam (2008), Lam and
Shiu (2010), Hossein and Yazdan (2012), Pradhan et al. (2014), Ishida
(2015) & ICTe} AAEE Abolo] Q1aA il 53,
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=
o & XA Romer(1990)¢F Jones(1995)2] R&D 7]4WF AR HS U833t =+
AAA ] ek BAE+E Cobb-Douglas AAFSHEZE Vel on, oF Wl =}

ARE A g HoR FAT 4 US.

L, RE 77 ICT o] AR, AAGRAE,

o] , K
TR, A A 255 gk By, 6,, B A ICT Ao F71A9
o d

d
off

B Y wely, AR 25 delye

0 ¢ 2o nE WH4E IWE JHE TF3(centered and scaled) A|7]1A H

Y=70+¢
- A7IA ve F5UFY (nx1) WH, Zv SHUSFEY (nxp) 34, g
S AAT(px1) WE, = 229 (nx1) NEHE on]g.

p=(z"2)""'z"y 7} B

rlo

- 7772 AR Adolv, gl HAzAlw FAY
- ABAS 8Y 2779 afgk(eigenvalue) A, A,, A3 olell PG Al

WE (eigenvector) vy, vy, vy 27 AE A9 A4 vE YEE 5 &
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qE AT Afrgkleigenvalue) S 942 7= Uizt fdolw, d V= 717t9]
IFREON L Ay, Aol dlFshs AL WE] (eigenvector)©] DR o]Folzl ],
g8 A9 FE v AW Yo, vIZzTv=4% VivV=vv'=T1 9
z21s v

afEE FEe A FPoly] wie] viT=1 7t AYEt o5 9] 2o
g & FAgEe o sl g or Ak vho] o] g,

Y=Cy+e

AN C=zVvolH, = VIpE a9 34 o= SYRE 7, Z,, 49 Ve
APxgor, A= e 7 o] AR Austes i PHS Fote] Wk
AoR ¢, G, G ¥ olFxen, o7& FAE(principal
components)©|g} .

FARL AR Sgely] wiEel ¢'c =N GG =00 = )8 WEF. wF
HE] 42 dEie] 3]FAS HEZL e g ofs) wske ZloR FAgRoR
HgE RG] AFHEE ong
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g wetol FIPRAel i A
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[ ICT Akde] we) 47

3825
3832

2 SHUEH M=
- 119 -

AR AL S RIAE 71 MY
(Manufacture of Office, computing and
Accounting Machinery)
(Manufacture of Sound, Image and

1987-1990




Communication Equipment and Apparatus)

A A 7|EF JAEE MY
(Manufacture of Electronic Tubes and Other 3834
Electronic Parts and Components)
AR AL S RIAE 71 MY
(Manufacture of Office, computing and D30
Accounting Machinery)

1991-1998

oo mo X
(Manufacture of Radio, Television and D32
Communication Equipment and Apparatus)

A, 2% L SHYH HEY

U8 E d7H 34,

Mz

(Manufacture of Electronic Components,
Computer, Radio, Television and
Communication Equipment and

Apparatuses)

ajo

s L SATY

1999-2013 C26

o ICT A 2408 5 ARl disk B A7k 93 14 o) 20084
BE AAEe] ATRMel HFehA @] Mol ¥ AFoAE 1T AP

— H
ICT AlZgez g3t RD FA7F F-7F7FA] ol v X S A H ke

REREECES)

o (AR BIPHAS FA) FEWER 10T 2] AARAAA (V) BEREA
AR A R F ICT A

OZ g olg (20104 7]32)E A 83

o

o (A A 259 ) HAA AEAE(K)S & HiAY FFugxpi dd
Zkell GDP T]ZE 0B (2010 7)) E &3l EWvlAo R wHEA
Goldsmith®] 7AW (perpetual inventory method)S #-&3le] FA3
- T ALY VEdE ARaE FAS S d"Ed 4FE2 Compound

Annual Growth Rate(CAGR)E A&
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- 7P = 293 (2007) 0] AA)EH R&D AEC] 7HpaAkzbe el 12 .59 A&

o (% FY FA) =5FU(L) Jung et al. (2013), Shahiduzzaman and
Alam (2014)¢} 3Fo] FARAL =8} ZEAIZMS $7 st FA8H =

- Basu and Fernald(2006)<} Ahmed and Riduzan(2013) =8 F92 &4 SHTES
aHste FAR FE =TFYeR Jhgsilovt, Jung et al.(2013),
Shahiduzzaman and Alam(2014)2 =559 FAWstE Brh Fdst vhds}r]
Al AR Fob LRAIRNS A e

- W3 Jorgenson and Motohashi(2005), ATENSI(2007), Antonopoulos and Sakellaris(2009),
Vu(2013) &3 o] w=sFde] 24 S-S wtgety] 9l A 7o 2=
AIZE olgfell ol AW, AR, uF 59 A A(labor quality

o =
index) & Tt 89S 1#HI AFE0] A|EHIL o, B A=
1___% e}

—

i
Ha, oo s AR ICT Ablel AgERAE AN B2 gehad Wkt
e 2hoem ARETd F, 6P dEdolH(2010d Y1)t
Goldsmith®] ALY E A&sto] A4 AyNE 258 FAS . @4,
AT 25 AN Ao AlAF SR ]ls 379 AF i AJaHEnt
ozl Al FAHAR A7hde] o dAe] AlAE AIketH FAHHH,
M2 7IEAAE 7€ ATE A5 H48 § Ae B e 4

=)

&

et X535k BAHS AX HAF A

- (AFHLAIR)  Rapoport(1971)+=  3}8H(chemicals), 7|Al(machinery), =}
(electronic)® 73% 3t AFS thFoR il TRAAE FAT AFolA
spehAlE 172, 711 2.40d, AARARE 1.17de] A Aake Ay A
or FANeH, vt Azl ATNE AAE EAEE 2o A|(1999) =
AzE, SARAR Y] A i Al 21 4709 E FAsI e, AEe] RD A4
2255 A8 NISTEP(2012)-2 ICT 4F1e] A77HdAIxkE 3d, WIRRE
2dew FANE. & AgelME 7P ol A58 A<l NISIEP (2012)€]
ATNEAAE AYste] FEES 3, WIIMES 2do® TS

- (F535) Goto and suzuki(1989)+= FAIH] 2 FAAFe XIFRI}ES

24.6%=, Klette and Johansen(2000)2 7] - Ax} AkJo] {{-3}-8-S 28.8%=,

N
it
ok
oxl
-z
Shl
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oF 70070<] =i 7]

A

SRS, Ao

]
A

- Az Ak e AREHES 26.74%%

7]

-
L

31 (2005)

=3

sk NISTEP(2012)

S

[ =]

R&D A2

i

26. 9%
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NISTEP (2012)9]
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[# 3-10] 45 2MS @loh DtetMER HAZH(THR - T 3, F*AIZ/E)

2 BN 2E A2 AF L5 7Y 2Z R&D &A%
1990 17,792,367 66,237,870 73,614,464 4,211,639
1991 17,561,928 72,839,405 60,381,331 4,996,498
1992 20,215,964 79,545,618 58,556,743 5,716,927
1993 20,856,880 88,903,843 56,759,404 6,686,556
1994 26,913,014 96,983,696 61,084,586 7,728,566
1995 29,817,082 110,439,705 63,307,708 9,079,678
1996 31,610,014 124,086,708 59,175,054 12,183,353
1997 36,587,226 143,533,002 58,093,869 13,270,363
1998 37,734,884 170,828,472 51,888,347 13,493,481
1999 49,796,903 198,020,062 60,435,570 14,479,442
2000 57,179,127 249,977,601 59,202,592 16,466,721
2001 49,460,921 258,398,060 63,213,950 18,853,154
2002 55,913,901 275,375,426 66,162,139 21,242,246
2003 58,621,765 290,070,079 67,520,911 23,536,140
2004 75,360,860 305,893,165 78,702,174 26,667,787
2005 74,429,078 333,896,455 78,329,296 29,868,803
2006 77,526,934 368,378,575 80,035,338 33,706,113
2007 78,488,167 398,131,676 73,070,864 36,682,193
2008 81,756,957 424,248,840 67,640,076 39,834,291
2009 92,745,464 446,082,749 66,025,469 42,475,673
2010 108,684,981 470,109,746 72,487,166 47,013,883
2011 113,741,691 497,005,952 72,308,263 52,203,061
2012 112,865,428 521,443,013 72,317,462 58,569,687
2013 112,878,766 545,490,093 73,499,575 65,602,538
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4. ICT R&D A7} B7p71z[of Oj2|= B

O v 7Ry 23

o (817124 A3} ozl mi S uhel ICT A81e] RD FA7F AR o] w1
JEFL Fobny] 98] BHEEARAL AAT At
- RP-EAFE 0.980% B AAle] Aol w5 FEoR JEhty
- =Ny FFAGE ANEE ARAS, wERQ, AT 25 39
AGE 747 0.402, 0.285, 0.36101H, AR5 A7l 250 FAA 5=
5% Fol5E SlA, wERYS] FFAFE 108 FoFE o)A BAow
FAME Aoz WHAL
[# 3-11] CrE2/H2M 2ot
coefficient | t-value p-value VIF R-Square D.W
intercept -1.073 -0.414 0.684 -
AEAE 0.402 2.159 0.043 77.249
0.989 1.665
=54 0.285 1.793 0.088 1.622
AN UAE 0.361 2.508 0.021 74.034
o (39 At A3}
- 72 AR A, o] XA (outlier)9t 93k #ZX](influential points)+= &4
g gldd=.
- AT AHES $13F JarqueBera A BAET p-value’t 22 1.547, 0.461%,
SR AAS 93 Breusch-Pagan—Godfrey AA Y F-EA %3} p-value?t Z+2}
2.376, 0.100.% Yeht Gtd3 T2 9] 7HE ek Ao R Uk

Durbin-Watson A% SA %Y p-value’}

(autocorrelation)= £A3}%] &= Ao dh

Zy7F 1.665,

[e)
R

0.0722 A7 A%

hAIRE At as 9l A5 VIF SAIFS 77.249, 74.034% 7]=%k<)

108 IA A38te] 73t th=g A (multicolinearity)d] A3 7} 2k,
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regression),

o] 2)&(Mongomery et al., 2012).
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