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II. Purpose and necessity of Research

Al
H

AEHE Alzw) AF

[J (Purpose) Prepare a plan for the follow—up project of Brain science R&D project

HHﬂ

[J (Necessity) Need for follow—up business development and development logic

V. dpAzte] 7 gt

III. Contents and scope of Research

[0 A Comprehensive Analysis for Performance of Brain science R&D project

k"\’

_124_

o Analysis of the content, appropriateness, efficiency and effectiveness of the

project goals, performance targets, promotion contents,
[J Follow—up business plan

o Development of the logic of the necessity of the project to explain the legitimacy

. of extension of the term and follow—up business

vd& F3l, A

m&’_

&3}

A

o Abgdel @m&A,
0 ZrkAAY 7a s o Development of the logic of the necessity of the projectof the term and follow—up

business

IV. Research result

[] Analysis of the performance of Brain Science Technology Plan Research

o (Research Goal) Acquisition of core technologies in core four areas of brain
science through brain research, which is a promising future field, and new future

market preoccupation through BT, IT and CS (cognitive science) convergence

o (Research contents) Development of 4 main fields of brain science, development

of original technology and linking with practical use (Dementia / Detox) promotion
o (Investment Status) The government—funded research budget spent in the last
four years ('14 ~ '17) was KRW111.34 billion

- 31.6% of the total budget was devoted to the field of cerebral neurological



diseases, 20.5% for brain neuron biology, 20.1% for brain engineering and 19.8%
for brain cognitive science

(Performance) In the past three years, the achievements of the Brain Science
Technology Plan Research have shown a significant increase in the output of
papers, patents, and training

(SCI (E) Research paper) A total of 802 paper published in SCI (E) academic
journals over the past four years

e 118 in 2014 — 347 in 2017 (average annual growth rate of 43.3%)

(Patent) 391 patent application, 93 patent registration, etc. Total 484 patent
achievements

e Significant increase in 2016 (115.8% increase from the previous year)

(Training) In the past four years, 593 people training

Qualitative level

(SCI (E) Research paper) The mean IF of the SCI (E) thesis produced over the
past three years is 4.28, the mrnlF is 69.37, and the proportion of IF 5 or more
is 24.4%

e The quality level (mrnlIF) of the original technology development project of the brain

science as of 016 is superior to the national R&D (63.54)

(Patent Registration) As of 2016, K—PEG A-—grade ratio is 33.3%, which is
similar to that of the whole country (37.5%), but lower than that of the Ministry
of Science and ICT R & D project (55.9%)

Follow—up Business of Brain Science Technology Plan Research

(Project name) Advancement in Brain Science Project

(Purpose) Enhancement of brain research base capacity by enlarging international

undergraduate research base

(Goal) To strengthen basic capacity in brain research field by expanding

international undergraduate research

Project period and budget

(period) 2020 ~ 2034 (15 years in total)
(budget) Total of KRW 918.2 billion (total government grants)

Scope and content of the project

(Middle up research program) Neural development, Molecular mechanisms of neural
activity and plasticity, Systems neuroscience, cognition and behavior, Brain aging
and neurodegenerative disease, Measuring, mimicking, and modulating brain

(Strategic research program) Computational and theoretical neuroscience, Cognition

mechanisms of Human Brain
Plan

(Middle up project planning) Research autonomy and creativity are raised through
the study of researchers’

(Ensure stable research) Mid—term theme—oriented autonomous competition
program (5 years), strategic upbringing theme—oriented program 10 years (5 + 5
years) guarantee

(In—depth evaluation system) Enhance fairness and objectivity through selection
evaluation focused on scientific advantage and feasibility through in—depth

discussion

. Expected Contribution

Technical aspects

Improving efficiency and effectiveness of the projects by Systematization of

performance indicators and Overall Performance Analysis

Possible to carry out systematic project at follow—up study

Economic and industrial aspects

Strengthen the Science and Technology competitiveness of Korea's in field of

Nuclear Science
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Wed T 4ujiiol 9 g3t —AlE3A 18,5524k ~ A& A : 35,928k
v wrA e — A5F3HA ¢ 14,8239k —Al5t3A ¢ 2,083 - tistell AA| «l4ke] 78.8%7F FUEIF L, FE o]o] Aol 16.7%7}F £
A8s @ GIEEL) | - A% 8375u A el b o (RAFe]) 2014W olF w3t FATAL FAuFe Fisim ok wd APk
£7): | RFAIR, 20189% A4k 2 7|F&4AE AlldwAtg, 2018.01 S A e vFS FU}
- o3t YA e FAuFL 2014 91.2% 4 2017 73.2%74A FHA

ES
ATL FYH/A FAEIES 20149 6.3%A 2017 21.4%7HA] F7F

.
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23

gl ,




A2 ) B W BFRA

<E 2-13> SHWstAMT| =70 LAt

FHE EX}ed8(2014~2017H)
(b« wjuked)

23 2014 2015 2016 2017 A
= Fd  wFE P9 uwFE FY 8F 2 I T 3
A 14,060 | 100.0% | 23,722 | 100.0% | 32,203 | 100.0% | 41,359 | 100.0% | 111,344 | 100.0%
A - 0.0% 400 1.7% 400 1.2% 333 0.8% 1,133 1.0%
3k 12,822 91.2% 19,977 84.2% 24,677 76.6% 30,272 73.2% 87,748 78.8%
o 886 6.3% 3,245 13.7% 5,620 17.5% 8,857 21.4% 18,608 16.7%
71} 353 2.5% 100 0.4% 1,506 4.7% 1,897 4.6% 3,855 3.5%

[ FHYE FXHS(2014~2017H)]

[THFHYE FXHIS F0[(2014~2017E)]

EA: NTIS, 2018

O d7gdAE FA493
o (

i

AeE) 22 4dzh AA A e A

dhol o] 7|2 AFRA S Fat

- 71ZRATe AA d4ke] 57.6%7F FUEGC

o (FAFo]) $HAT FAUFE Frhohe

2 40.2%% A dthn] 15.8%p 73k whH, 7|2l

- 20179 SEATFY FA vF
Adtiv] 16.7%p 4

N

=, 518 olo] 4Tl 20.7%7} %)
gl

ZAQ) wb 72T A 2% 3

| skt el 2 7] % Ak
I e A IR

<E 2-14> = D}stel

AFNUHAE EXEHE(2014~20174)

(=s] © winked)

28 2014 2015 2016 2017 A

= =4 Hl % =9 Lk =49 |5 = ] E =9 ulF
bk | 14,060 | 100.0% | 23,722 | 100.0% | 32,203 | 100.0% | 41,359 | 100.0% | 111,344 | 100.0%
712 | 7955 | 56.6% | 15872 | 66.9% | 20,693 | 64.3% | 19,660 | 47.5% | 64,180 | 57.6%
o8 | 4,045 | 28.8% | 4,600 | 194% | 7.870 | 24.4% | 16,609 | 40.2% | 33124 | 29.7%
M | 2060 | 147% | 3250 | 13.7% | 3,640 | 11.3% | 5090 | 12.3% | 14,040 | 12.6%

[HATIHECEAE SXHH[S(2014~2017H)]

[HAPNLCHHE SXH|S
%0[(2014~2017¢)]

£ NTIS, 2018

O 49 #obd FAHR

b

o (FAd3hH)
- AA €A 31.6%7}

=38t 20.1%,

o]
—~

of¥

!
'y

<H 2-15> L|StAFMI|SHL

< 44z =24
x| A GA DG Holel
A 19.8%c o7 o 4lko]

nEFo]) HAAYE, ¥Fs, =l

Fhala e b, WA A BopE 20164 o] F 7

JAAA RS Fof FAREL 20161 39.7%%N 4 20173 28.4%E

A= okl 20.5%,

o] FEAmIFLS 20164 olF A&AHoZ
e A

ZH4(11.3%p %H4)

FAY 40 2obE SXEE(2014~20174H)
(b9l © wiwtgl)

" 2014 2016 2017 A
T I I O B I
B 100.0 100.0 100.0 100.0 | 111,34 | 100.0
A3 14060 | T, | 23722 | T | 32208 | T | 41359 | A -
SAAEE | 3407 | 24.2% | 7,267 | 30.6% | 12,798 | 39.7% | 11,744 | 284% | 35216 | 31.6%
HA38% | 3498 | 24.9% | 5425 | 22.9% | 5430 | 16.9% | 8,486 | 20.5% | 22,839 | 20.5%
ERE 1,847 | 13.1% | 4,850 | 20.4% | 5405 | 16.8% | 9950 | 24.1% | 22,053 | 19.8%
B 2,775 | 19.7% | 4140 | 175% | 6,504 | 20.2% | 8,942 | 21.6% | 22,361 | 20.1%
7|eb 2533 | 18.0% | 2,040 | 8.6% | 2,066 | 6.4% | 2,237 | 54% | 8876 | 8.0%

EA: NTIS, 2018
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UAADG Eok

Sh]

(AAYE) HT 337 £ elake] 82.4%F 7 EAT e FAt
(397 71Z2A T 52.3%, &&ATF 40.1%5 FA
(AAAA D) 7| EATo 53.5%, SEATo 40.1%F FA S7bska als FA

(SCIE)=%) #HZ 447t SCUE)F st&Ad AdqE =8 % 8027lelw, w
Sobsta ol 24

o 20149 11876l 2017 34772 E F7HAHTHAE 43.3%)

S8, Ay 4t 2 Zom

(¥&3h) 712(41.1%), $8(23.3%), N E(35.6%) ATl & FA

o

- (53) 53&4 3917, 555 9370 F F 48479 EAIF FEEHoH,

(38 2-9] 40f 20— AFIHNUEAE SXHE

24: NTIS, 2018 A43)4
g ey
A A
2014 118 49 22 71 2 42 28 72
2015 140 62 14 76 0 46 30 76
2016 197 137 2 164 0 70 57 127
2017 347 143 30 173 6 183 129 318
A 802 391 93 484 8 341 244 593
[SCI(E) =&] [£31] [olzdefy ]

20149 A2 B8R FAR, 8| FAR £ il AT E A 2015
2015~2017d 433} 1 Al 2017 =28l 7)E Ak Aokt B oA, 2018.01

3) 535582 = [BFHAE 53 53 / FHAE 53E9(R) + FHdE 5552 x 100

95 0 9




A2 ) B W BFRA

B S 3 2 %

o (¥3) HAstAAVIe /e FAREA(ATH 1099 7 A 5AFHE
- (SCIB)=&) < 3dr 5*}:@%*&!% 7.2001W, 2017d  Fel Z Fo=
71% 574 sted 1094 = 83979 a&de Bl
- (53) 24, 55 ZF Adda ;?i%*é‘)l ZHag Jhedl EH5F AdHeR o

s
ol &

I‘

o 2017V E3EY s Addu] 18.7% ZH4adt 3.460|M, EFEEL 13.5% AT
0.84% e

- (AR Adein] 95% F7HgE 7.6901M, ol= A2 437 T w2 FA9Y

<H 2-17> =Dt |SIHLUMYE FAESH(2014~2016E)
(9]« 71, m/101%D)

eI
= HEDZ
SCI(B)=# 53 &4 5355 3 A4} uhat
2014 8.39 3.49 1.56 0.14 2.99 1.99 5.12
2015 5.90 2.61 0.59 0.00 1.94 1.26 3.20
2016 6.12 4.25 0.84 0.00 217 1.77 3.94
2017 10.78 4.44 0.93 0.15 4,42 3.12 7.69
Ht 7.20 3.51 0.84 0.07 3.06 2.19 5.33
[SCI(E) =21 = [oladei]
2014 A3} SIS EAY, SR BT £ ALl AvRa R 2015

2015~2017d A=} : {H%f’i%zﬁﬂ 20179 S A7|e Ak ekt B, 2018.01

| 3}ak 210 7] %70 ok
g al FE5abe] 7 2ol

o (&4 W) 2016 7|F FAEEAL FVIR&D 2 H7|AFEE R&DAFY vl
- (SCHE)=%) =aRagdo]l 6128 Z/R&DAFE wiu] 3.179), 7)Y ERR&DAM
E5EdE F7IR&D, F7IFEHR&DAIY whnl 2 215, 1.74w] &A=

£33 55 F7IR&DC 53%, #7]1BEHR&D Wv] 46% +&

<EH 2-18> 20164 7|& EAtgsM dHln

n 53
=
T SCI(E) =% 29 =z
¥ A7 e 6.12 4.25 0.84
Z7IR&D 1.97 1.88 0.99
3}7]%- R&DY 2.83 2.32 1.15
20149 A3t S REAN, APPSR EAN T8 dAFEAl] IR R 4] 2015

2015~2017 A=k« =gl 20179 ¥R 7)o eale] A3k B4, 2018.01

4) B REAR AA R&DAY 71E

I 9




A2 ) B W BFRA

- (33 AT 33z el Av|eeAd S S AE" SCIE)=#e #Hit I[Fe
4.28, mrnlF& 69.370]9, IF 5o|AHe] Bl 5 & 24.4%
o mrnlF 69.37& FY®ok W AHgl 30.63% ol Adel AAsNE vle
- (Fo]) mrlFE vEe £E& AR QA vhE AHARES sletelal 9e 4
e (mrmlF) 20179 H=
o (IF) 20179 #Hat [Fe= Advie] 10.8% s}2d 4.1322 vephd

(IF 5014 nl&) 2016\ IF 5ol4 =% vl&2 21.3%% Addiv] 9.2%p 4

At SCI(E)==2 XM=&

<H 2-19> =|nfstAM7|SIHY

2014 116 4.35 67.31 27 4 3 23.3%

2015 140 4.01 67.44 34 2 1 24.3%

2016 197 4.63 71.99 60 12 1 30.5%

2017 347 413 70.73 74 12 1 21.3%

A () 800 (4.28) (69.37) 195 30 6 24.4%
[IF 0[] [mrnlF 0[] [IF>5H|F #0[]

20109 A5+ SRPIEALEAY, SRR AT 78 aee 4RI 2015
2015~20174 A=} fﬁi‘ﬂ%‘iﬂ% 2017 =2kt A E N dake] AehiA B4, 2018.01

) 20169 7l =HAstARAV| SN =8 A FES F7IR&D

o 2016W A7 ML mrnlFE 71.992 27} R&D(63.54) thv] <k 1.138) 5

2

. IPIHEY R&D(T0.84), 71 A ER RED ¥ Ropshi uad £F

5) A7 ERREAR F2 REDAIIZATA, LAV, AR LTNLEAY, A astdFAdd, Aetr]E=A 3
Ak) W Ve EE LR HHI Lof

| skt el 2 7] % Ak
I e A IR

<H 2-20> 20164 7|& SCI(E)==

B3R FAR
= QR&DAMY

=33 7] A AL

71.99

F7IR&DAFY

mrnlF H|1

Ao e LEAF
FSREDALG ¥3het Fof

63.54 70.84 70.27

2014 Az} 1 I |EHREA
2015~2017d A3} : AT

t:l
AEN
A,

<k 3HRE 49>

S| HEAT

FR AT ATEA
20174 ST 1A AT 204, 2018.01

T4 2015

73 A9 e
-2 ARZA FEAl ==
Sal 34 - =Eol Bt =il o F|l&H | - <lg Al uet Wstslng 2ol A
(# fLo, T sl —dTFEopd Il 3lg Ae)7}
of Citation) —w=® Ao dgde el 2B wesA onw Hopw/Zrbw wm
-l i
—JIEIEE AL AT 29 T
stEAlo] FE5 E=ESo| V|EWR | — AT Fofe] SA4o] me s A o}
SCI Impact Factor N
48 3FE = FE oA wopZh wlate] w4
=

mrnlF (Modified
Rank—normalized

Impact Factor)

100X (NX(N=Rj+1)/N=1)/(N-1)
N : A4 j7} &8 JCR category®

A9 %
Rj : A j7F &3 Hof elA A
18 =)

0~100 Ate]& FF3}bato] A ol
e} Zel = rnlFe] @A B9
ol v wjagt 7h5

R2nlF (Relative
Rank—normalized IF)

Ni @ Aol ifA steA9 =& +
19]

mrnlFi @ A&oF i &< 7] mrnlF

Aokt vjaLet FA wjazh ol
Hof Y 9J4-E JCR category S
245k mmlFS 245014, Fopd
A EFol= NSI &
HEso A4 B HgA 15

257t

I 100




A2z Fue) S Y BHRA

- (#3) #T 397 15W~"17d) H skl Av|eidabg s 58 539 K-PEG
A5 HA6-E 220.06F 02 vebd

- (Feo)  HFEHAHV|EANEASE Fd WAE K-PEG AF #HAES 20159
218.04" 14 2016\ 217.16F 2 A FAZS uehdod 20179 Audiy

223.758 27 Adtiu] F7}

. Y ZEEj K-PEG A4 HdE £ 22285822 20159(227.58%)%
71HoR 2016 A FAE veERE Wi, 201749 ohA] Fobstn ol (201549 227.58%
— 20164 218.60%F — 20179 224.53%)

A 39

o W Fo] FEEF Ao HZT 3d7H2015W~2017W) K-PEG AF HAL
194.96" o], z|&H el F7} FAE e 913154 160.778 — “164d 205.67F —
“17d 213.114)

<H 2-21> MiotgdoizH SE55 K-PEG A+ o

(=kg] - 4
T 2015 2016 2017 ki
K=PEG Skl 227.58 218.60 224.53 222.85
A% 9] 160.77 205.67 213.11 194.96
T 76
34 218.04 217.16 223.75 220.06

EA: P, 2017 SRtk kA, 2018

- (BASFE @) 20169 71E HISARIEARAYS K-PEG ATF o4 uFe

33.3%% =7FAA(37.5%)¢= wlEe FFEolvt A7APEFR R&DAA(55.9%) BErhe
1o
E =]

H7)1 PSR T8
R&DAF4 (2016)

55.9%

YA S

714 (2016)

17.1%

EA: S REAY, el HEARE F9 o] AR A 2017, kel Alst, 20179 | akeked H7 e Al

04 /\E))’v}_rx—l 2018 ;H ]%

2

6) (N5 K-PEG BEAF(PSD) / F I 5355 A5

101 A

| 3}ak 210 7] %70 ok
g al FE5abe] 7 2ol

—— <K-PEG 7} A|&E>

v K

= dolEfnto]d 7HE -85}
H3EA A SEe At A

b E3AWEX S5 (Patent Survival Index, PSI)

o 53 EAFPSDE AEHE] 2 53E 7HA

#7188 £55m, BAHR RAOR s Rop ot
Sa 24l A Bt beeg 4AY

- SHAEAG HUHS 30080l HEAFI} LFE =
Fom o2 $& Sal T 4 AL

e FAEe BAA A5 Fal A olule] FuEst

« Sa) A7 Feiw, 1 ALl PRl T, B Salf
FARATH ] wEe)

J|m
qlt
)
o

58 AEAFE Aznlaste] H7h SHE 9 @A~ C2) = Fo

- SFREE EE PFRE (N (0, 1) & 9255l oon, 37z 2= Tl
433 SHE BETLE 3o
=F C2 Cl B3 B2 Bl A3 A2 Al S
WE-8(%) 5.0 7.5 10.0 15.0 25.0 15.0 10.0 7.5 5.0
A& (%) 100.0 95.5 87.5 77.5 62.5 37.5 225 12.5 5.0

bd #1718 4 (Rating Fators)

@ (AA) §540717 A

e (71€4) 71€9 WA, HASE(TCT), 7€ AYE,

i)
£
2
)
oX
N
i
lo
of
ok
S
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A2 ) B W BFRA

3
Jedatedel 199 & JHEeE e 2.587eE AVIAER

<E 2-23> Z|opstlM7|Sv UMY 2XsES nest 58d

d SCI e S =

72 S B R A I
S|kl 17 32203 | 201 43 813 30 843 2.58
gy 2aredds | O asee0 | oasse | essens | 2719 | 96540 | 439
PPREE FLREDAS | 37704 | 318 51 1,479 36 1533 | 406

[19% & 718 =& = Hl1]

A IS REAIT, 2017 F& A7 AR ATHEHE A 2018

M SCI=&2

T AEE AR

—— <EE A4 $EE 2T T8 o) 424>

=59 ‘2949 ¢4 B A A5 (ordinal rank normalized impact factor)” ZH-&(1~5AFe]g)
BEge 7HA), BISCIEEL 0.72 715AE A3

> BaE £ANAAF AR Aol TED 5 9 ABY AL F o @
9], 2008, F7kATFANEARd e et QRS % AR E ARAL Abe] B3 dF) EdE

_ SCI nes Hed =25,
ik AkE EEAY  £ARgAs  (9RsE za) 1Y IV

o 3 371

o129)

! e . 074 205

AA 2 o] 2 27 159
a 1 7

3 25012

o 3 37 -

AAAIRY 19¢ 7 7R & =(3+0.7+2+4+3)/(20+15+25)= 0.22
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BB n] FE5ahe) 7] 3T

o
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(Science Base)’ A&

AFelat Sefo] wE s EzAFAe] AFET A

=)

AT 5 2ol
AAATFAT g 27 AFAYAE 27 THE £ UEE QT A FEHE

QAR £7] AAE T Aol A AT AL ol
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of s chepyst @9 A7, AP Hokel A|xdF

294 AF =2 el Fa Aglow el Ajmedy I Ex Ak
SrATAREA S AA F2)
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] 3} t2 3 7) 2o Ak

A2 el FF 3 }HPEA W Eou] ELape] 7] Eel
3 712

<E 2-24> 7| ZATAIY MSAIE SHC16E Al 7|F) RO
- ALFE B O 712d7AH] =38 o FAEF
B R 54 EELEY U
o (FAEY) AT 34 J)zATAY F wT o FE ARARATE
4 el wd steblest Wle Aue el o 336,801
ol T & AAE Szl Tekgl ol Eabe] ~8og =
R G Gl SR R ] aea) 18 T
ol e A TE Aol $53t 23 kLY ATl &z = W olE Exormy Zow Zylale ZA|(AHWFAE
FAATAAY | Sladt sug vl cleio 2l AETEA AT s | 159 o (FAFeD) 2014 o F Frbtust & o8 SUske FA(AYIYYE 29.5%)
2] A} i
s - 201690 FAEHE Addiv] 33.5% F7heE 143.69 ™Mo, ol A s|EZAFA
0.5~14¢l 1.9%¢°l =i 3
) of Molxl aimiole ma w | O1FSHEer mACGHL wAe) | (M8A | 1-5W : <%
U | g | ardg e TR R | e e e | aden | (g3e
o | HAY k! TATHEE A = :ok/‘é TT ATYE o\:_}q.%gimrj__}x &k9] ;]g_;_z; :[L;_}o:]o TFEN| =
v o EE s elsh | 02R | 1Y <H 2-25> 7|2UTAlY HDst 2of £XHY U Kol
(s3]« wihed)
, 1o 714 a2 _
A 7t ARl E Faol 71 0.5~3248) 1~54
AT i
2L A|Zo A B BASS wEaT, R e S el
xzzae | VHUAd aoE BAe e | RAEZACE apdRs | g 14 NEaTA 606514 13605 62660 | 2202878 i
TAse T A8 2% Ry 5 75 EaTAk 5 695 762, 202,87 6%
o|at ©-52gk o]} o 1% §4S 5 3 5 5
3| R @A;,}I}Wi}‘;;, LR o »|3p3t 8,566 10,752 14,359 33,677 29.5%
SRC) 72T A 73] o) ZA Hof tjstelo
o Py T‘ i } 5 “XIEI"* she “H"”' “ﬁ“} 1344l 33} 9| 687,948 732,943 748,310 2,169,201 4.3%
Fok | 90 39 polel QLR 442 B9 2l o) o d : 32,94 : 169, 3%
Bob | g3h-48e Q) AR olaeid A
(ERC) 3l ojs o akaEel A oie 9
A=
SF | o | ShALULoRE Solol 7aE 4T Bl | S2olaL ok oi3lelo] -
An | CEE L s amaany w0 7 £ S | AAse] SlE gt A | 10999
3 iy Hlo] £ A 7o} AT ofet 43} 102) W8] 715
o S o ous | oI3A 2 Qs ol
1 18 1 = o E 3 3 Z
T B TR | S8 med dasel s | gy
(CRO) s, AASES AN BE ot 3 Lol el
=2 AR R AL
N 34
. 54 QTRAT FAHOE AFY AFIES L E . 0
71E2TA A Adsiel AET 9 23 $onlew 74 5eid s
3] pelTEAe] S FATEITE . o )
FRUGTA | 59 SR el dssla et Foar | PIHE ML AR 52)2) Ja (= W8t 20F £XHH|F(2014~2016)] (43131 o} £x81E F01(2014-20164)]
|Z:ed ol el aliﬁﬂi =) A A7 RBAY, A |EHRFAE F8 AR AR DA 2015, 2016, 2017
o g | 71EATel Agel el B ,
q | BESTREE | Dl Sl el iddus Aslel - e | e
T ¢ AP EE AT F 9Es AY Seid
3 s | A el B elvg, A 98 A
T A o]E o 7o AlEo) 4] HhAYEl = 2 = o
PR 1 R N o e T B 25744 o
Fo = |zaT 243

7) e EEEFY HT Bof
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A2 ) B W BFRA

ERREE

o T 3dz vlzAFAg e Reokol Aide =&, Si5EE Addstis

- (SCI(E)&=T) 2
S7tska e FA
o 20149 105764 20164 227702 FIHAFAFAZE 47.0%)

- (53) EdEd 874, 5355 397 5 F 12679 EAHU AEEoH,
2016W S0l & F2o& F/H(AW] 105.0% S7H

dAFE 25.6%)° w®ldl 53 5

#asta s F4

g

A (AN FE 35%)7)

- (dEFA) BT 34zt T1EATAR HFEE Fofelld wiEE UYL F 263%elH, o] F
Mabgo] 56.7%% 7HE B vl A

A
=2 D%
SCIE) =%  E5&4 A A} A}
2014 105 26 14 40 1 46 27 74
2015 185 20 10 30 2 51 18 71
2016 227 41 15 56 11 52 55 118
A 517 87 39 126 14 149 100 263
[SCI(E) =2] [E35] ECEES
EA: W8P RFAE, 37| EHREAY £ Al et aA 2015, 2016, 2017

107 [

| 3}ak 210 7] %70 ok
BB n] FE5ahe) 7] 3T

BIE 5 2 %

o 2016\ E3&Y E842 Al 535% 5713 2.860|M, EHEEL 12.3% F7}3
1.042 vhephd

<H 2-27> J|2AFAY =& 2oF SXAEEH(2014~2016)

=37
=% Rl
SCI(E)=& 3 Ax Al
2014 12.26 3.04 1.63 012 | 537 | 315 | 864
2015 17.21 1.86 0.93 019 | 474 | 167 | 6.60
2016 15.81 2.86 1.04 0.77 | 362 | 383 | 822
it 15.35 2.58 116 042 | 442 | 297 | 781
[SCI(E) =&] [S3l] [Eh2lEl =]
A 1A RFAN, A7) SPRFAN Fo AT R ATREAERA 2015, 2016, 2017

B 108



A2 ) B W BFRA

o (W) 2016\ 7|&E Z|ZAFA wFst #oke] =&, E3+ F7IR&DS #H7]F R&D
v e FAaEdE 1Y

- (SCI(E)&=#) FAtE &40l 15.812 =H7FR&DAF wiw] 7.79u], 7] EHR&DAY
iy 542w =2 FF

- (53) EeEd

rlo
H
N
N
=
=
o
_\}L
N
oxt
7:1
R
|w)
>
>

2

oiu] zbzh 1.37, 111w %A

= 53
T SCI(E) =& 29 sz
7|z ¥3het 15.81 2.86 1.04
7IR&D 1.97 1.88 0.99
7|3 R&DS) 2.83 2.32 1.15

0 AH & (SCI(E) =&)

(o)

(A3) 2 3\ 712d74d sHsE Fofellx] FER SCI(E)=we Hi IFe
4.71, mrnlF+& 70.550]9, IF 50]4+e] u]5E 25.93%

o mrnlF 70.55% F4&ok Wl A% 29.45% o) A AAEDE 2w

o (Fo]) Mt [F 2016\el Adehu] A53lelom IF sold = vl Adtia] $715t

- (IF) 2016\ sH< [F& AWin] 4.1% 453 4.61F ek

- (mrmlF) 201649 #F mrnlf+= Addie] 0.3% 343 70,552 Ulebtont 700140 A5
FASL S

- (IF 50]4k vl&) 20164 IF 5o|4k =& v]&2 26.6%% AWth®] 3.2%p 57}

8) 7| R REAN HA R&DAH 71E

109 '

| 3}ak 210 7] %70 ok
g al FE5abe] 7 2ol

<E 2-20> L asrAXM7| =S UAIY SCI(E)=2 XM=

FEA=E +

A4% B

24 999
Fanp)  F25 ol 2L pegug
2014 103 5.08 69.7 30 9 3 29.11%
2015 184 443 71.07 43 9 3 23.4%
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)R FAR o) REAR
ZQ2R&DAY FAREDAY A8t Hof
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<H 2-34> BXY Fx}F0|
(=] : wwbel] b esE

U 2016 2017 37
23 57k O e

o) HER | 114,840 | 143,808 | 25.2%
Akl n 2,891 5,391 86.5% o 1207 FH7HAZIES "oz W 2d Fr|E AAsE KISTEP 7I€4+F3H7}
By 14,260 9,888 -30.7% ANE vigte g 1A
RS 4,700 5,671 20.7%

——  <KISTEP 7|$42%7}>
A 136,691 | 164,758 | 20.5%
(22 2-11] 2x M (37 2A) Frer|2y Aldx 2 T AP A24xo| wet It YA7)Eel R
E—KPHI%(‘17\5) 7E4Ee W 2d F7)2 gt

M (F7F ) 3R H37) €712 A (2013~2017); 4 12070 FHAHI €9

O #ob8 FA¥3} M 7t U4) F8 5AFRT, $F, €8, EU, #1F) 219 7E5E % 7€F3A 02
o (FAHE) T 3l WAAAAZ okl M W2 dite] FEden HE e H17|E BhT e F8 7P 7)e5E (%) 2 7IEAA)E Hotsla 7esEd Tt
olof ¥ F3sH ¥z, HAABYE =22 FYu|Fo] =5 AIe} WsFol 4
- HAAAabe] 371%7F HAIAAAZ ] FolEglon, ¥F3H(19.1%), AR (18.4%), M (37 W) =855 € 75T £, A7} do] RALE 7|HIeE 10t FopE
HAHAYE(16.2%) £ 2 e FHEAS 58 SHAHIed d@ F8 SokE JesES FUt
o (EAn|ZH ZFo HAAYE Fot= Z7} ¥z, HAAA LG Hot= B3t £
(FAE Fol) HAAANE e 57 A, HAAAA F |3 & o 1207 AL S F sl T Hobo] AL e HAlAA 7] LA s|E7e)
A, ¥F8 Fof= wlEol i
- Old) HeY AARESH Fx, <A, Az deile 2 dF T 1S5AA
- HAAANE Fobk= Addn Z7kek vbd, ¥ gk ol 3. s
1A AR & F el 7%p S 7F , =3 F 3.6% % QAo e EHAe ol e $la ol
<E 2-35> 20f¥ o7 EXIsHE F0|
(el © Wil <E 2-36> 120Cf I7IFE|E & HHF BH =
A= HAZAE =] Q%] =X 73 A A g »F3 = 4-3/7 e Hof Ar)ed Agy)e A9
o e 22,374 33,341 45,7922 22,915 - _Ama s AT ol w4l A R Hdsl S1=0] AbE g OEE
2015 Jugt vtz HAIAA R } 75 s /EE
(18.0%) (26.8%) (36.8%) (18.4%) 0.0%) SHoalol Bhe AAEh 7S Aea, EAA o)A AE
2016 15,798 21,044 50,149 29,298 20,402 Az FRA L o]FE FA FAL A e I s
(11.6%) (15.4%) (36.7%) (21.4%) (14.9%) A2ES B slE T)E
9017 30,693 23,802 62,305 29,251 18,706 2. oz 21. kL*LLﬁil 75 —H LR o7 k]ﬁ}gizgs}m]_;ia Lﬁeﬂgg S A AA 72
(18.6%) (14.4%) (37.8%) (17.8%) (11.4%) wA7E WA F gl 71es NS, 7sd d3E HAASE
Aekststel o 71AFE A5 7HsA she 71EH AaEE FR
. 68,865 78,187 158,176 81,464 39,108 s N = s _
L (16.2%) (18.4%) (37.1%) (19.1%) (9.2%) —E{:ﬁi *a’:dffdrﬂ*if}?é‘ﬁlr] i:lilﬁlj 61 *41 71? ?E“;ﬂ?ﬂ}i
E A E PP e A, w8t W os)s AR Qe HAAA 75 AE B8
EA: WARALE, 20189% H|AdTEA AlyA 2, 2018. 06 o AT ot AEZHE sl HEA BB AAA

9) AAED F2 49 A F4E A9 b AU DR Fuoh Do AE2A, FEeiHEA 20409 slAhd A%
AE7 0 AADA FES BARA 9249 23S wdstel 47
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-5, WA £, 2EdH s, AR FAAS A 5 obA ol
Ats) FHEA e HAAA Ao Al I A8} oS
kst 7€

—¥A7A 7153 g B HPRA ) FAR 7% AFol
TFeAsle A s A/ ELVE

—9)iA ¥ "g 9l & E3| upolgaztede] o7k MEHL 7|A

== A73A S A, &3 sk b o) A felE el ol
w2 HAGA L T s ke] AuuAE v

—ER o AA)SATE ST FERUAA

A s 2R EAske Tle
Az Alg Ju Ae] A st A Qe E olssha,

4R el A AF g2 Ak 71E

ZOT =i

% KISTEP, 2016 71&5=%7} 2017.07

E%

o Selerel W ARA A5 BHAEY NEAT NEFES FLF F MY R
FE9
S (C1e5E) fEdee 2T 1e5ES AT ANEEAF()F) o] 68.3%2

ole FEFTE F ME U £Eo|u, $EINLAT(67.9%)%HE u5T FE
- U1eAR) JzdT AEARE £ d4 2 F #Y
AA(5.59)8 Heolx glom JFLINUATF(5.3)e nls] AUAHoR sEAAI}
A Vebd

ol

EC T

FE(%)

A2 (d)

= 3 68.3 5.5 £ 67.9 53 %7 68.1 5.4
&= #7 69.1 4.6 F7 64.7 5.1 F7 66.9 4.8
g A 87.9 1.7 A 89.2 2.1 A 88.6 1.9
EU AE 93.8 0.9 A 94.5 1.0 A 94.2 1.0
) 2l 100.0 0.0 E: Il 100.0 0.0 23 100.0 0.0
%] KISTEP, 2016 7I&FE%71, 2017.07
O 71z2dF 715+ 9 A4 W3(2014~2016)
117 [

| 3}ak 210 7] %70 ok
BB n] FE5ahe) 7] 3T

A Fa

skl x

1 Fazx

rlo

- (F7HE) EUM.9%p), HE(4.0%p)& 4%p °1A 7kt e, $=% 0.7%p 57}
- (AFA) FE2AT JlEFEL 20149 WY 3.8%p, &L ATFE 3.9%P HAa

<#x 2-38> Z|-MFA Tl EMI|E Fl|EF ] I8 Ve E

712D $F(%)

SENLET FE(%)

4

HS(2014~2016)

71E€FE(%)

2014W  2016W 37H(%p) 20149 2016W 37H(%p) 2014W  2016W  37H(%p)
d= 72.1 68.3 -3.8 71.8 67.9 -39 72.0 68.1 -39
= 68.4 69.1 0.7 68.1 64.7 -3.4 68.3 66.9 -14
du 83.9 87.9 4.0 88.6 89.2 0.6 86.3 88.6 2.3
EU 88.9 93.8 49 91.6 94.5 2.9 90.3 94.2 3.9
)= 100.0 100.0 0.0 100.0 100.0 0.0 100.0 100.0 0.0
% @ KISTEP, 2016 7|$5557}, 2017.07

o (ZleAR) HNERFI(HF) dul JlE

"3l 54 ol 4H(5.51)e] Ax7} et

S E2el A% 20149 $eluietel o

1.29 #4s, 51 ZF oz #]](4.6

<E 2-39> - MAA 7|

or
A
=
Al
L3

o

27} 7124F AA(D) &AL HA(4) 7€ =)

20149 2016W () 20149 2016W  FZ(d) 20149 20169 ()
= 5.8 5.5 -0.3 55 5.3 -0.2 5.7 5.4 -0.3
5% 5.8 46 -1.2 5.9 5.1 -0.8 5.9 48 -11
Qe 3.1 17 -14 2.6 2.1 -0.5 2.9 1.9 -1.0
EU 2.0 0.9 -11 1.9 1.0 -0.9 2.0 1.0 -1.0
Gk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

%A @ KISTEP, 2016 7|&4F%7}, 2017.07
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