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24t 3,234 167 42 57 178 24 3,702
MB 5,159 65 11 51 120 12 5,418
47| 25,611 94 336 1,010 3,555 499 31,105
o 3,156 227 40 27 223 13 3,686
5 7,239 280 68 92 386 48 8,113
1= 5,903 446 106 136 464 145 7,200
N 8,808 808 42 50 310 59 10,077
e 3,671 307 64 370 304 83 4,799
85 6,882 719 17 207 462 53 8,440
8 22,156 604 75 524 746 227 24,332
[T 1,714 200 24 13 120 10 2,081
A 227,242 5,619 1,869 4,395 13,422 2,568 | 255,115

"1 BRI OIS, H5| MESAPI, 240 43| S0 HESls IHEHIE TE IRME 25

"0 ORI BT S0l B s

* 33 0113 NGZR0| MEEEXXA 71 THZI0] V|1 ¥ B4V = WY, "bERH ‘T |t

Sl 22
* 3 AR B WH, XG2S JIEKY SA Mg
BN TEPIRERSHL RIS IS, BICEIIAR FA - B SN, 24 dE



2021 X|9 R&D AEHEA

27} R&D AFY & Exp| oA i H]5)7} A 5Rs H|ZS 1771
152 E2om 1ok

2099 v S ATt
%‘3/\1 E ”ﬁii o] 23.5%= A=t ol 7Hg w2 0
ZH(18.0%) <= 0.2 YR
5-5(10.8%), 73'(8.9%),

£(18.5%),
HhH ) A= H(10.9%)0f 5 v A]E A HE {1.0] A H-L2 F5(10.8%)

AIE(4.8%), HA(4.3%) 2= Heh, ey tide 53] AA S7IR&DFAL 1f29] vl

A9 7L A 2 BIE 4 e

250% 535%
20.0%
18.5%
°18.0%)7 7%17.6%
16.2%
15.0% 14.4%14.1%
13.0%12.9%1 3 6%12.6%
11.1%10.9%10.8%
10.0% 8.9%
4. s%
5.0%
0.0%
4= 4 AH 24 HE N2 H= 35 45 HME O

dd = 39 27 AE

T EXOIM OEH|I7E RX[SkE HIS(201)

(O™ 2-2) 1774 ZOA|-E8 27} R&D AKY

ot

3. A+AlFNE 7IRADAIYL X|Y9 Xt &

209 Z7IR&DAFA ] el Ay FAE
A(37.8%) 2.2 7 o 11 thZ 0 2 tfgto] 5% 7,508
A0

271 9% 2899 A(37.
2719 3% 9,753 A(16.6%), 4719 1% 8,2129 A(7.6%) <22 YEeRTh

EAHRE HE E2AATA(EAN &
o] (24.1%),

AT FAE F7IR&DAIY T4 22 597K 16W~'2049) A8+ 57H-S 5471

2 SA7NY HE+SA71Y 0

5) A U2 A-EE2 KUY e o8+
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M2% X% R&D FAL, 4

o

Aol 25.07%= 7 &1, 71et v|F ] £ 7]3H9] F7HE0] 8.44%, 471 0] 8.23%
$£0 2 =2 w1, HEEA(-25.70%)2} th71A4(-10.27%)2 A L] o]o] of A 5] ZraA|

£ e 9k

100,000
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000

10,000

o

4
re
B
s

ol o ;t +
| N 2| op
N2 e o

|
i

212

IRIRD)
o | o ol
) B
TN
2t

sl
m

2016
9,883

78,305
22,727
4871

7,442

2017
10,016

78,838
44,052
4,192

9,504

2018
10,245

80,502
45,365
4162

10,692

2019
10,527

82,597
50,278
3,735

14,165

2020
11,323

90,289
57,508
3,820

18,212

28,973

6,

11,

31,686 31,840 30,910 39,753

281 4,692 2,993 1,829 1,914

562 10,948 11,960 12,212 15,986

(29 oi2)

* X1 QPN 221E
e e 2271
2ZATA |27t TRO| o5 HEUN XY 2%st= Ty
Z0101TA  [#0l0] %0 TS ZH|o| U F= HMEE HEOM ECE I
rhat H20| 2K U 4K 3
719 |XH220|Lt YUY 4 E= I o] AJM 50| 20l 7[Y
S| | BAT|0) £5HK| QYOTM ASEXIHS|HTIC 251K Q= 7|
ZAJ|QY | XHR20IL ZYY 4 F= T o] AN 50| $A7ROI 7|
HEER  [SENSH AZOEOIHA S ITE Adsls HE 2.4
7|t HIZ2|HQI, GIxE 8|, 88|, WEEXD|H, 240 $8FH S
* BR): ISP IAHREAS. SRS 7SI, IITRLAR] KA B4, 2t U

(Od" 2-3) A7 AHE 271 R&D A £AF F0/(16E~'20H)

1



20214 X|% R&D HEfZEAL

o

209 FGA] - EEE AFFPA o FAFE 27 R&D AFQH] @S AT EH, oigkat
71, $271, FHEEA AFI2 $E23(47.92%, 51.55%, 53.60%, 89.45%)°14, &
(D= HA(62.92%)004 2} vlFo] 7 =9k, 5 H A4 SA714, 7Ie A2
A|HH(78.20%, 84.47%, 52.66%)°14 FAt H|F0| 7MY =2 20 & YEyit

AAA Q] F7IR&DAIAS = 31.7%2F A% 39.6% 2 a3t S AQlgh 1374
Al o] thgk £27F = 37) A2} FARE HlER e

H 2-5) 9A-E AASATHE 27t RAD Al FAF #E(20H)

d

(9 oi2)

AL
x| 27
ITUQ) | BAS) | O | OYIY | SAIY| BAIIY HERH | I

R 2,060 |12,635|27,330| 1,628 | 2,385 | 17,866 | 1,712 | 6,516 | 72,113
TR 18.2% | 14.1% | 47.9% | 51.6% | 15.1% | 53.6% | 89.4% | 42.5% | 31.7%
406 56,241 | 4,552 290 73 2,827 1 743 | 65,132

A 36% |629% | 80% | 92% | 05% | 85% | 0.0% | 48% | 28.7%
., 8,811 |20,510 | 25,155 | 1,240 | 13,374 | 12,629 | 201 8,076 | 89,996
. 782% | 22.9% | 44.1% | 39.3% | 84.5% | 37.9% | 10.5% | 52.7% | 39.6%
_ 11,267 | 89,386 | 57,038 | 3,158 | 15,832 | 33,311 | 1,914 | 15,336 | 227,242
A 100.0% |100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%

*E1 NS, N UE N2 Rl 2R sREl UES Mefet X2 Aoz 2R
=X - IRPEEESHR SRl e |28V, =/ ISHEAIRY ZAF- B 84, 24 E

4, AFANETHAE ZI7IR&ADAIYS X[ EXt o

olgk

2090 =7} R&D AFY FARE A77HIEAER ol HH 7|2l 7of 43 9,491
(31.47%), 3-8l 3% 2,371212(20.58%), 7H& A7l 73 5,392 A(47.94%)°] =
A= . AT HTEAE R =7IR&DAF] FAH] F2 SHH 1619 ~'209) A8+t 57t
&2 712477} 3.15%, §8AT7H6.22%, WEAT7F3.63% S7I510], 2 543t 2
FAAE A 3.98% S7IRE AR et £AF R R & of, 2 5Ez A
71Z2AT, SEAT 2R ASHOR FANIES SEF oY FAHE SR e

12



A YYoH, SGATE FAFRE A% ABF 57180 G2H 7|2 AT Hof Hrh
E4g A3H o8 F7 At & 5 ek

80,000
70,000
60,000
50,000 | S
40,000 = | it
30,000 e
20,000 [
10,000
0 2016 2017 2018 2019 2020
——T|xd 43,713 45,898 44,226 46,137 49,491
——SEgduT 25,428 26,233 26,785 29,779 32,371
g 65,362 65,021 63,856 64,279 75,392
(219t %12
* 3 ANLEHAC|E, S8, i) R0 45K 2= V8 SE AL
*EX ST EEESNS - S |87 |2 EI R, :?m;wﬂw 12 ZAL- B 84|, 2 He
L )

(d3 2-4) APHYEHAE 271 R&D Al FXt F0/(16H~'204)

209 ATHAE B4 WL AP AR, J2ATE SEH0] 41.5%E 14
oron], $EATE o] 42.6% W] /1 ke ATk skl Kol
22k 43.0%, 49.0% . W& 20,2 ek}, el 5l 7JER&DAIS] F.8 EAbei Aol
HSEAOE o] F9e Holkrky & 4 9tk

AAA 02 AT A7 33.2%2 71 ko 1 kS ZIEIA|(30.8%), 7] 2 AT
(21.8%), S-8ATH(14.2%) 202 7} R&D AIIS] EA17} 0] 20141 Y8 & %= 9lrt.
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20214 X|% R&D HEfZEAL

(& 2-6) XHE ATUAE =7IRGOAIY RIS TXt 24&(20)

= 7|=3+ S88+ IHE AT 7€t Al
- 20,526 10,174 25,921 15,492 72,113
41.5% 31.4% 34.4% 22.1% 31.7%
i 14,110 13,778 17,019 20,225 65,132
28.5% 42.6% 22.6% 28.9% 28.7%
X[t 14,855 8,419 32,452 34,270 89,996
30.0% 26.0% 43.0% 49.0% 39.6%
- 49,491 32,371 75,392 69,987 227,242
100.0% 100.0% 100.0% 100.0% 100.0%

Z 1 GNUEOIE, 28, i) 220 $51K Y= o7 JjERnE 22
* 70 a9l Y JIERRIS A
EX| | IR IRNHEAS SRS ST ISR, S IOIIRLAIY KA BN £, 2t U

14



H2% X R&D EAL, A

1. 978

1778 FHA] -

ZolA|-£% R&D o

g

A
L

o8 Frlele] Az

AgqEZ BN
AMB(7.41%), A2(7.19%), AF6.

o
=

(B 2-7) 170 E9A- =8 7

T l gl
5E7H 16E~'204) JHAF
o, 5U7F AGHd 7 &= Hdo

6

2%), A=(6.10%) =02 UERyiT

|

0

| 8.27%% 1&9, 1 &

2 F0|(16H~'204)

(He: &)
E2 BLAzt
T= 2016 2017 2018 2019 2020 A8 Bk=
(CAGR)
Mz 110,080 | 118541 | 127,350 | 132,997 | 139,511 6.10%
S 14,683 14,371 16,356 16,507 17,305 4.19%
Ch 11,453 | 11,781 13429 | 14047 | 14,498 6.07%
oIN 18435 | 19,635 | 20,197 | 21,685 | 21,917 4.42%
gF 8,485 7,722 9,472 9,471 9,967 4.11%
o 34,509 35,745 36,361 37,357 35,691 0.85%
St 7,372 7,807 8,422 8,025 7,900 1.74%
HiE 3,662 4,109 4,064 4,199 4,741 7.41%
47| 166,737 | 172,583 | 182,664 | 195,972 | 205,899 5.42%
YE 5,886 6,668 6,730 7,084 7,268 5.41%
5 11,5056 12,324 13,405 13,318 14,137 5.29%
e 17,362 17,139 17,823 18,384 18,584 1.71%
5 9,172 9,126 9,663 9,207 10,032 2.27%
| 4,199 4,493 5,106 5,532 5,769 8.27%
Cia 17,873 19,335 19,412 19,535 19,189 1.79%
] 17,722 19,584 21,908 22,807 23,396 7.19%
iz 1,734 1,833 1,828 2,009 2,241 6.62%
A 460,769 | 482,796 | 514,170 | 538,136 | 558,045 4.91%
*EX L IRPEEESHR el 2BV, SVHREESEAL S, 24 dx
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20214 X|% R&D HEfZEAL

208 1771 339A- =E R A7 < HISS B A7171 A1 36.90%, A0l [A<]
25%% EA HEHA T A3 FAE 2 1202 7] GA(71.88%), thet

e e 7
(20.77%), FEAT7IBHT.35%) £-0.2 Fx5t1L AT,

AGE APHYRAE 152 Bk v, FHATL7| 2] B9 o) 26.77%, THoFS
A80] 36.73%, 7194 77101 46.57%2] ATAS0] AFHCINSL X % Atk

2 2-8) 1770 %Al - =28 AFSAFAHE A o SHE(20H)

(49l 29
. 2z Cs 71245 21

TE oma 2| HEee |07E 2| HE®) | 978 2| HEG) | #9E 4| HEG)

NS 5,453 | 13.30%| 42,580| 36.73%| 91,478| 22.81%| 139,5611| 25.00%
it 1,794 4.38% 5,877 5.07% 9634 2.40%| 17,305 3.10%
o=t 1,287 3.14% 4,921 4.25% 8,290 2.07%| 14,498 2.60%
QI 1,159 2.83% 3,773| 3.25%| 16,985 4.23%| 21,917 3.93%
a3 694 1.69% 5,277| 4.55% 3,996 1.00% 9,967 1.79%
o 10,976| 26.77% 9,226 7.96%| 15,489 3.86%| 35,691 6.40%
S 770 1.88% 2,595 2.24% 4,535 1.13% 7,900 1.42%
(e 2,646| 6.45% 705! 0.61% 1,390 0.35% 4,741 0.85%
47| 4543 11.08%| 14,555| 12.56% | 186,801 | 46.57%| 205,899| 36.90%
Paye 1,097 2.68% 3,673| 3.08% 2,598| 0.65% 7,268 1.30%
£5 2,264 5.52% 2,890 2.49% 8,983 2.24%| 14,137 2.53%
= 1,138 2.78% 3,674 3.17%| 13,772 3.43%| 18,584| 3.33%
s 1,839 4.48% 3,340 2.88% 4,853 1.21%| 10,032 1.80%
e 909| 2.22% 1,678 1.36% 3,282 0.82% b,769 1.03%
a5 1,603 3.91% 5,940 5.12%| 11,646, 2.90%| 19,189| 3.44%
ad 2,319| 5.66% 4369 3.77%| 16,708| 4.17%| 23,396 4.19%
M= 514 1.25% 1,051 0.91% 676 0.17% 2,241 0.40%
ZA 41,005 100% | 115,924 100% | 401,116 100% | 558,045 100%

*EA L IV EEEEMR einlel e |2 1, SHEESEA 84, 24 H
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H2% X R&D EAL, A

2, HRHYEZ

A
T

1771 389A - = & A0
of 57 A+t 10.99% S7HHAT A Y

AL
22 =

1 RS AH(15.16%), AF(14.95%), F4H13.41%) <O 2 YERGT

E3F A7 57HE Bt ST 4.91%2F A

10.99%% B &2 ZAC& Yepgth

(B 2-9) 1770 HYA- =8 HAFHLX

bN|
Al

2 =0|(16E~'20)

164 39,25271014 '20 59,572712 Z7}st
a2 AlEo] 18.60%% 7 Z7H80] &9k,

22 7S PP O, 37

(ErSf 7H)
E|Z 5z
= 2016 2017 2018 2019 2020 HYA Bk
(CAGR, %)
N 9,683 10,310 12,535 13,438 14,439 10.50%
HA 1,563 1,810 2,300 2,435 2,586 13.41%
CH+ 1,543 1,651 1,984 2,122 2,197 9.24%
QI 2,287 2,469 3,004 3,279 3,558 11.68%
nES 734 807 907 1,010 1,050 9.36%
CH 1,320 1,420 1,638 1,762 1,904 9.59%
A 464 521 644 663 700 10.83%
NES 138 154 191 232 273 18.60%
27| 13,513 15,180 17,843 19,509 20,858 11.46%
e 476 541 671 709 735 11.47%
5 1,243 1,389 1,686 1,740 1,825 10.08%
=4 1,462 1,681 1,915 2,059 2,119 9.72%
N 804 889 1,077 1,194 1,251 11.69%
M 560 669 768 907 985 15.16%
AL 1,420 1,683 1,866 1,924 2,037 9.44%
A 1,912 2,187 2,553 2,692 2,828 10.28%
e 130 149 187 204 227 14.95%
S 39,252 43,510 51,769 55,879 59,572 10.99%
*EX ISP SYEENR - SENEY 7 |SLY, AHLSETAL £, 2t Ee

209 177] BN 29 ATHHFAE ATALEY

AFNEE29 35.0%7 HEH ]

TAEEAL Aol 242t 18.9%, 20.4%E 7P @ol &EEo] QU

e R0z

S
Z

A=

AFE o,

T=

N

3EAT

T

]

A EH, 7]

’

%

Y

S}

=

E

T}
37

fr = 2
ol R 24
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20214 X|% R&D HEfZEAL

A3 7197 AFALEAO] 35.4%% Bt] A WS ML ARk A2 1
Efst
B 2-10) 1770 ZOA| - B ATAHTH S ATPUXE 4(204)
(el A
2z st 7|24 &
= e o W S B N S
Sk 125 18.9% 84| 204% | 14230 | 24.3% | 14,439 24.2%
Bt 39 5.9% 23 5.6% 2,624 4.3% 2,586 4.3%
o+ 31 4.7% 16 3.9% 2,150 3.7% 2,197 3.7%
QIH 24 3.6% 16 3.9% 3,618 6.0% 3,668 6.0%
a3 22 3.3% 16 3.9% 1,012 1.7% 1,050 1.8%
o 45 6.8% 22 5.4% 1,837 3.1% 1,904 3.2%
St 16 2.4% 6 1.5% 678 1.2% 700 1.2%
NES 19 2.9% 5 1.2% 249 0.4% 273 0.5%
4| 68 10.3% 75 18.2% | 20,715 | 35.4% | 20,858 | 35.0%
Payz 37 5.6% 14 3.4% 684 1.2% 735 1.2%
=5 31 4.7% 19 4.6% 1,775 3.0% 1,825 3.1%
= 22 3.3% 27 6.6% 2,070 3.5% 2,119 3.6%
HE 43 6.5% 18 4.4% 1,190 2.0% 1,251 2.1%
et 37 5.6% 15 3.6% 933 1.6% 985 1.7%
a5 45 6.8% 24 5.8% 1,968 3.4% 2,037 3.4%
a4 40 6.0% 27 6.6% 2,761 4.7% 2,828 4.7%
M= 19 2.9% 4 1.0% 204 0.3% 227 0.4%
A 663 100% 411 100% | 58,498 100% | 59,572 100%

*EX IRV SRS emel a7 |2V, SHEESRAL A4, 24 H
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A% X2 RED EX, O3 2 A7t 24

E @ T7RADAIES St FHA-TE da}

1. 89A|-=¥ SCI =& g4}

=7} R&D AFS B3 AR SCI =& d3-&- A H M '20d & 59,310H2] =Fo0|
SR A FZE 3EZH 18W~'204) A 7S 6.25% = YERGTE 177 BIA]- =
Zo| A A7t F2 397 Z27H8 21.81%=2 7Y 2 27122 H9 o, A&o0] 3.88%=
7 AL SIS BT
E35], 20 9] AL =7} R&D AFES E3F SCI =29] AR A57F A& 0] 39.3%%
3E YW 7H =2 vl5-S Aot o, T th =2 719 thd 18\ ~"20E &1t Al
& A8 A A o2 YErdT)
(B 2-11) 27} R&D AtES S8t 1770 HA|-E9 SCl=2 M1t 30((18H~'204)

(T2 2)

rOII

e 2018 2019 2020 2 347 HmR
= A | HIE%) | AT | HIEG) | AR | HIE(%) =712(%)
S 20,946 39.9% 22,006 40.2% 23,302 39.3% 5.47%
At 2,627 5.0% 2,680 4.9% 2,868 4.8% 4.49%
o= 2,133 41% 2,078 3.8% 2,503 4.2% 8.33%
OIX 1,776 3.4% 2,006 3.7% 2,106 3.6% 8.89%
z= 1,743 3.3% 1,883 3.4% 2,054 3.5% 8.56%
CHA 5,044 9.6% 4977 9.1% 5,635 9.5% 5.70%
4t 1,114 2.1% 1,172 2.1% 1,309 2.2% 8.40%
NS 291 0.6% 344 0.6% 314 0.5% 3.88%
A7 6,893 13.1% 7,083 12.9% 7,686 13.0% 5.60%
PAye 1,496 2.8% 1,620 3.0% 1,772 3.0% 8.83%
=2 1,057 2.0% 1,170 2.1% 1,269 2.1% 9.57%
= 1,173 2.2% 1,244 2.3% 1,344 2.3% 7.04%
M= 1,609 3.1% 1,643 3.0% 1,843 3.1% 7.02%
e 461 0.9% 490 0.9% 560 0.9% 10.22%
= 2,244 4.3% 2,212 4.0% 2,435 4.1% 4.17%
a4 1,598 3.0% 1,680 3.1% 1,810 3.1% 6.43%
H|Z= 337 0.6% 425 0.8% 500 0.8% 21.81%
= 52,542 | 100.0% 54,713 | 100.0% 59,310 | 100.0% 6.25%

* 3 XYER T 7EKEM $8E0] XIGRRI £7K5)9f ofel2 = SCI {'—Er 2= AN Hefst
* 32 XYE =2 4= WoS(Web of Science)dl| 7[E1510 XA} 7|1E02 £
*EX i’"ﬂ_#-f%*7|§7l%!m7ﬂ, & |s =240 E4H7(2021.11)
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20214 X|% R&D HEfZEAL

2. BAAI-EE 2 S5 S-S5 4T

209 =7} R&D A= &5l & 29,8357 =l £517F E¥E 1L 21,14071°] 5=H U
o}, FT 397 18¥~204) U E5|EY2 ABH 1.70% Fhohs AR YERT
206 1770 A - = v AT E Y, 429 E51EY HI50] 26.6%= 7FE =1, &9
H] 55 A5 &4t0] 0.842 71 =91t

A E51&Y 7449] it 34Ut AHHS7 RS ATE 1, AlEo] 9.07%= Z=ollA
7P FEHA S7R-S el o 9130] 14.86%2] 4SS Ko 71 A T4t
o}t U4 55 A7 7P A

(& 2-12) 27} R8D AIRiS S8 177 |- £ S5 5252 50/ 184 204)

Mo
B
19,
flo
)
N
it
(@]
el
o)
i)

(S ra)

2018 2019 2020 FZ2 3zt

T2 o | HIE (BRI o B BEOM| o | HE SR gy e
SET () (S8R FTT | (%) 584 5T | (%) |53 CacR %)
MZ| 7,740 25.1 0.60| 7,789| 25.2 0.64| 7,929 26.6 0.69 1.22%
A 1,328] 4.3 0.64| 1,388/ 4.5 0.63| 1,416 4.7 0.65 3.26%
72| 1,129 3.7 0.55| 1,225 4.0 0.58| 1,199 40 0.66 3.06%
OIX 809, 2.6 0.64 664 2.2 0.85 586 2.0 0.89 -14.86%
45 974| 3.2 0.61f 1,013 3.3 0.61 952 3.2 0.68 -1.14%
™| 5,804/ 18.8 0.62| 5,623 18.2 0.67| 5,421| 18.2 0.70 -3.36%
S 663| 2.1 0.63 731 2.4 0.71 645 2.2 0.84 -1.38%
N[ES 127 0.4 0.53 194 0.6 0.32 151 0.5 0.64 9.07%
47|| 5,456| 17.7 0.64| 5,258/ 17.0 0.67| 4,831 16.2 0.76 -5.90%
PAss 733 24 0.59 723 2.3 0.66 609 2.0 0.79 -8.89%
=5 923/ 3.0 0.59 919, 3.0 0.59 792 2.7 0.78 -7.36%
=H| 1,063 34 0.74) 1119 3.6 0.68| 1,087 3.6 0.76 1.61%
M2 1,060 3.4 0.58/ 1,113 3.6 0.63| 1,124 3.8 0.67 2.95%
e 441 1.4 0.61 453 1.5 0.61 461 1.5 0.62 2.26%
42| 1,249 4.0 0.66| 1,154, 3.7 0.76| 1,145 3.8 0.74 -4.27%
= 1,151 3.7 0.52| 1,267 41 0.52| 1,211 4.1 0.62 2.58%
M= 236/ 0.8 0.64 230 0.7 0.69 277 0.9 0.51 8.35%
=] 30,876| 100.0 0.62| 30,861| 100.0 0.65| 29,835 100.0 0.71 -1.70%

F 1 RRRI TR S KRRt 15 oY 8 S5 HXS MY
* B 1 20018 FIGHIAY AT, TP ISNESUS BRNEYIST | HEIe
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A% X2 RED EX, O3 2 A7t 24

3. HYA|-EY A3t o

ol

209 =7F R&D AMRE B ARSE A= F 31,005%101912 7, 2 31E(18' ~ 20
D A S7HE2 41.3%= e 2049 1770 B 2l HSS AR, 7
7} 21.6%E 7P 3107, Aol 14.6%, Hixlo] 8.6%= 1 #& Sl Sltt. 3|t A%+t
T7H&0l B2 A FL2 3H(67.5%), HTH61.2%), AE(59.7%) <02 e

AN

B 2-13) 177 O 27 RED AIYS S A} 4 20|(184~204)

(9t 79
2018 2019 2020 23 3wz
T s | HEG) | ARIES | HIEG%) | ARIES | HIEG) | SO S/E
(CAGR, %)

N2 3,420 13.3 3,661 12.5 4 542 14.6 32.2%
At 1,516 5.9 1,472 5.2 1,685 54 50.0%
o= 1,470 5.7 1,336 4.7 1,478 4.8 61.2%
oI 683 2.7 602 2.1 736 2.4 53.3%
a4 1,078 4.2 1,232 4.3 1,195 3.8 50.2%
L 1,871 7.3 2,412 8.5 2,676 8.6 25.6%
24t 384 1.5 425 1.5 607 2.0 17.2%
S [ES 81 0.3 79 0.3 165 0.5 -1.2%
47| 5,920 23.0 7,415 26.0 6,724 21.6 47.7%
4 931 3.6 893 3.1 1,131 3.6 40.8%
== 1,279 5.0 1,050 3.7 1,219 3.9 67.5%
=H 1,277 5.0 1,686 5.9 1,653 5.0 40.7%
M= 1,978 7.7 1,850 6.5 2,015 6.5 59.7%
et 831 3.2 9356 3.3 1,572 5.1 3.8%
a5 1,281 5.0 1,528 5.4 1,475 4.7 46.2%
a4 1,261 4.9 1,352 4.7 1,672 54 32.4%
Xz 447 1.7 659 2.3 620 2.0 28.3%
= 25,708 100 28,487 100 31,065 100.0 41.3%

PE RSO JIEK2A SHE] ReROL B7i5)9 SR 6 A HHe e
* EX 1 20218 DIITNLAIY TN TSP S HEEAS SIR0IE 47 S
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4, 3AA|-£H J|=r ol

2049 =7} R&D MRS S 7IeR e A =5 9,898 Zﬂ 19, 22 363t A3+t 5.0%

2 271519 37d B9t 71&a A A2 F716em 20
20.6%2 WeHST. B]Fo] 7P W2 A2 AEA= 0.4%(3524_)& e

A 309 S7He9] A9, AlSol 58.1%% 7HE Ekom, vt 15.9%, S5
(15.7%), 3H(12.3%) =22 =7 R&DAIIS B2 7e= o= v H et A 02 vt
i HhE, 24K-12.9%), AA(-6.8%), HF(-6.7%)A < HAE HAH.

H 2-14) 170 A2 27} RED AlYIS 53t 7IE2 B4 744 30/(188~201)

4>
rﬁ
P
I
¥
N
X
‘f

(e )
2018 2019 2020 ZZ 34zt
-_TL_E- XIAT{A Hlx((y) XIATHA Hlx((y) XIAT{A Hlx(qy) EI,E.,*-E 27}5
oTiLT 'S\7/0 oT LT 'S\7/0 oTiLT 'S\/0 (CAGR, %)

ME 1,677 18.7 1,780 20.2 2,005 20.3 9.3%
s 451 5.0 484 5.5 542 5.5 9.6%
ChH=* 321 3.6 307 3.5 431 4.4 15.9%
oI 247 2.8 247 2.8 266 2.7 3.8%
gF 306 3.4 331 3.8 315 3.2 1.5%
CHH 1,329 14.8 1,383 15.7 1,368 13.8 1.5%
=t 137 1.5 104 1.2 104 1.1 -12.9%
NE 14 0.2 19 0.2 35 0.4 58.1%
47| 2031 22.6 1,957 22.2 2,042 20.6 0.3%
i 229 2.6 180 2.0 199 2.0 -6.8%
= 311 3.5 265 3.0 416 4.2 15.7%
g 321 3.6 316 3.6 405 4.1 12.3%
= 407 4.5 388 4.4 412 4.2 0.6%
My 232 2.6 175 2.0 264 2.7 6.7%
Eil 427 4.8 3b5 4.0 468 4.7 4.7%
4dg 439 4.9 449 5.1 538 54 10.7%
Xz 101 1.1 81 0.9 88 0.9 —-6.7%
A 8,980 100 8,821 100 9,898 100.0 5.0%

Y E L RIEETL TEKRA AUE0 KIS2R7t 27K5)% SRR B 78R B4 22 T
*BH 20214 FIFUILAR ATRN, LS EEESAL BRI |7 |t
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A% X2 RED EX, O3 2 A7t 24

209 7IR&DARIS B3t 7IeR A F2,7739 Holn, XL 3Wrt At TS
1.8% ARt 202 YT

ojuff 4=l = A=0] 31.6%(877° = 7Hg A WEhsteH, t3(17.6%), 7371
(17.0%)F E3tsh= 371 A o] 7le=m A5A 9] oF 66.2%F AHAISHAL U= Ao = YEr
ok

A9 370 Hat 57 AT EH AT 73.2%2 7FE 200U 1739 o=
A2t A =04 BlS0] 7Hd FAT o1F AH(63.0%), F5431.9%), TH7H19.4%), F4t
(14.2%) =02 =Skt WhH, ZAH(-38.5%), AlF(-29.3%), “32(-22.8%) 52 A|HolA 4=
N 7} A4S

H 2-15) 177 9A|- =8 27} RAD AIS S8t 718 &9 50|(18E~'201)

(9 oi2)

. 2018 2019 2020 22 3wzt
TS [Tmae | uia0e) | meot | uim0e | B4 | HE(0) | 2UT B0
M= 926 32.2 643 25.0 877 31.6 -2.7%
B 69 24 94 3.7 90 3.3 14.2%
Ch=t 82 2.8 71 2.8 17 4.2 19.4%
o1 70 24 63 24 186 6.7 63.0%
dF 50 1.7 68 2.7 87 3.1 31.9%
CHE 570 19.8 660 25.7 488 17.6 -7.5%
e 41 1.4 27 1.0 33 1.2 -10.3%
NE 1 0.0 6 0.2 3 0.1 73.2%
37| 568 19.8 459 17.9 472 17.0 -8.8%
Py 42 1.4 27 1.0 25 0.9 -22.8%
5 47 1.6 47 1.8 57 2.1 10.1%
= 60 2.1 62 24 58 2.1 -1.7%
M= 50 1.7 49 1.9 45 1.6 -5.1%
=] 45 1.6 32 1.3 17 0.6 -38.5%
45 71 25 140 54 92 3.3 13.8%
4 177 6.1 114 4.4 121 44 -17.3%
Xz 6 0.2 1 0.4 3 0.1 -29.3%
el 2,874 100 2,573 100 2,773 100.0 -1.8%

* 5 KEET} TIENSA U0 XGERT} 27152t SR H JIaE Hade K9
* ER| 20211 IOINLAY ARIRA|, TSP SHEEAS BIRUE |47 [EE}e
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H3% K|S SAYEYT Tk

EIE) X2 sMHEYT 24 1oy

A 0.8 WS BV A 7120k TA 2] TR, B Wsler 2
o ggslel wet 24 Sk A2e SAHE ARG DAk 98 ekt el st
Q1. o]} 20004 TH5E 2 Aol A] ojslo] Shel AL WYL (NS EL
52§ E)Z10] 7]88lok Stk 27 olo] whet (VAT 9IS B0 o
3 )42 HASHEE SHz Hh7|u] B0 FAIso]of Stk

E kS mE of e 101 SR 2B A 2 §o] 4GB Thopy
2 G aHA) Fatol upet Ao A E 2 95 AL 24 G| At AL A}

o]FojH 1L, o] = F4lZ A3t AT o EA A 9 ogto] FRHo| uhet A5|E
719ke] g41S 95t A| 9 FA4d F270] oS 7143t = Gt
of| g4l SHAH HAL2 A2 02 JIFT FAFAE 7 AT 28-S 7[HE0 = ZA|1H
FALEE Ao S of= AT Q] FA12 02 Ifje] FJEAFHol|A Fa5HA =
of gt FAZ T AE = A 2 Aol Q] A1 FZolAF Ao A1F We] A
A A& S8 I oA e RE-S X1k H419] 870 AT 2A FHoAE T
9 2R Zho A F2 % ZHI‘JWOV} SO & motE|o] thokgt A 0 2 A S
T 2 =T JITHCEAY, 2018; 53] £, 2018).

B 3-1) BN FR SUBAE YR

_ . X3 AL
82X XHSMB AR 2H A CijAt 7|12t
AOIRIR K| AR ZESEALS 64,458 ‘05~A1%
2I1AZYAE ARIRED, HIR&D) 181,200(2EHA) 18-A%
Mg | AGHXIHMA 3 %ﬁ*odxl-_r‘ ZEMAHRRD) | X 6EzE 1209 | 11~AI%
ADIEEMST |HIE(RAD)AIY 672,000 20~'25
A XA XY M - -
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H3Y XY SRHILEST IS IS EARNP

X Al

Jope X|GSMSHAE 2 Al GifAt 71z

S| LBH|RLAME XMALY 5,747,100(~21) ~A%
HTNLET 29 U QILE|K| 28,286 09~Al%
AMSE T SEX|A(LINCH) (K| FM LR A) 7,500 “14~H|%
RIRpA|-CHEE S247|5E XH3A At ZaEee 360248 | 20~7%

N
N
1r
B

S92E FR tigl] 2.ofshd, Tt A S At T4V ARl S5k
Qﬂaﬂi/\ﬂ T2 AR AR 2493 A S RADFAH 9
=9 XYsl1 Q= Ao 2 B 2= 9l o|Hst FAISHAE o] sMAA
ZAH Y FAZA 7 ot A5 2R 2 AU EY T S50 ZA5E &
i&%ﬂ QAR 9 HTHE g3elo] 2220 2 A AAA] 4L 2o} o}

5, 2007), ol°fl w2t FAISHAE F& £ JHH SHAHY 1 2H
HE}EEHLEEO]”’ A&z 07 24 gl FY At wFwE A L5t

_9_7]. O]T;]-

N
m 18 J
H
Mo
ﬁrﬁmﬁ

i
2
I e
U

o
T
1

g o flo
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K F{E 30,
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A FHAEE A W2 FaFAE L A2 A 22 vIEHA
£ A2HH g o2 ® 3 o]2j3t A Agle] F27} 2t |9 of
N8 A 2] A ERIA Bl of WA o] o AIA 1A 0= Xt 32
My} v EAGIo 2 FE2Z o 72l 2| S AE XY

o=
% Y EA0] M489 44 D BABI] £go] B 2= Q= H ke U AAA

Be T
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N ol
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LR =sioi7s S8 aeMo) JEx g

A ES1S TS 9% AAALES AeAE A E 2 2= oIglE HA =
9} 712 FA5He FolAkEel ek APt 3, M2 BAS YAsks B, o2 Siet 19
A o) B4 24 BAFei2E o] A} wutol ek EAo] T WAL EHo] ey
ofof gict. ofo] & A 2t K| o] YEY /L Akt BB AEAE FH O BA5
34 8t 015 SYeANE Zlol e A A oleh S of | W & e AQIK|o]

Hstol £RATE Eo Hel7t wasit
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1) HAYEYI Y3 HEPRE Y5t 20l

71& 7319] o g2d A B AAYEQ T dubo g ZEd U g 5 E
FA7E 7HA L Qs A[49] AEagto] o]Foj= ALEA TAR (A, FEA
2017; ¥3% 9] 491, 2018)5k= HH, FAZHAH A4 = 54 E8& g 243
FAZE 2F0] A5AES Bl AR TS vAE FYE = A= FRIEHY
(Lublinski, 2003; Buendia, 2005), 718 AAHS] A-7+=52 3t HE = thefstA| sS4l =
11 Qlo] HE3 /i 02 A Y sl7|= o K15] ofH A oE FRIE et

AV EQ] T gt B7F o) thgt AP A+ =3 R IA 2, S AE A HE
=) gt Hrhs F2 E2AE JHaTe] et gy 243 o] & gk A #/do] o
g X HE gl T i) T3 A B AA YEYIE FHOE 4
Helrt. 11 9lof A AAR Adof|A SR AE Ao 8-S 2] gt &
B gofj£7] o] 2 ol AT S AH AFAAAE A AT 52 AT = ATk

(B 3-2) tHEYT 23 YA 2age

—_ =
g B HuE3 L2
« SoiAH TXs g0 tiolf 24 Al AlY HEE
MRISRIAE et MICHK| L UEQS BE2
Soff HlWEM
EQUCHH| Z24(2016) | XY 2fsl7 [SHMAZHIHRCOSTING LEYT £
Mot 2 QIR[3(2021) 2 NEEM Ml HH=F/56] 22 Z7IR&DAL
o TN 5 ZEAT EX}, 7R HE7 HHER}
PSElNE 2, oiQ[HE SO ol SAHEE HACH X7t
By Hlut
Delgado et al. |+ S2AH L TXE X XR0M L E5 M -’cn_j-)k}
S A (2014;2015) | Rer(EE AiHE 286 AR A Sol 24
HEYI) MK o U (2015) |- HEH LUXAR AAE Het 5, T |
&84 24 HYS 92018) | 2MS Sof MY HHe BM
Tt Hausmann, Hidalgo |+ X% 9 MAX A XHR0A XY LY it 4=
et al.(2017) Jha0 ME TN X1~ 54
« 02 Aot HIEHT0 CHt XIEHLAHAE HE,
HA Z0431 YEAT0| BN YEi(E-ES-
HIED SAH H7|H, BAY(2013) | Moot HAE XEMY
ljﬁﬁ BAINS 9f3t | 2YS, WIR(007) |- YEE-LR), EGR! SRS A2 HERS Y
g |HERS WHRE) 030/(2004) = Ae|/Zelst 40| SYHaE E3of £,
I2 he ANRO007) | BHAE 9 22O LYH/ANEE)
o SR 7F HIEYS E40| ol 2E+Z0| 42X
A S 1ot
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3R XS SMHEST TS o5t EAFP

=

7 e e )
eSS TE AR HUSRHAE Aot
Olgl'l - Ikalﬁ_i_kl
o BRERISR SR8 Soi e osiojzol 2 A S ma
E iIl
yES3 + ek S20] TR} R] TR Aol SRt B
E_EHJH AtOIO T A A|H5 9)(2005) £ UYHBEES OIS0 =4
EXY S IR AR MARHAIRL MOl BMsES
44 | ) am 245 g3 2012 24
oL
X8 P SH JIZE0N) et =2 SHA YEYT BN
B, 01270018 |- S5 S5UR HIEYIS S8t A sZAAE)
HESD B4 | HEO. 9N5(0007) | JIREA eAEA o
EHRI016) |- Sl-O7I 2t HIEYIT B2 B5h ST
%2 1E 2l

£ Aol AP HE W FE o) HAMENALE 7129 FH AL B
AVEI ZAI T B VIES) B AR 4 L BHAT, 7160l B A5 50 3
A S 55} 23 ol ohlet B FHATDE LU B FAFAE A4 0T
o1 B GAFALIS| P54 LA HARL AT A AY 02 Pt

2) HUHENI g5t MHS fIFt a7

Hr
1=
n[m

719] ‘A E Y=L FASF o] that ) MBATS B 22 A EYo] W2 X4
24 A FTRA 29 ARAFAR 4= T QIR £20] S|t Akt Be =k
E35E 5 5 e Ani| 3] T Byl 2YS £ 28T gl Ao elg

~

HAS 9], 2018; UAIE, 2021).
Lo M GG B AU o] A7t ZuiolA] HENL B S 2
FAE 7F Bel2] YA Eo] o) o] et A0 B 4 Uk T
5o £ A11S BA0% 24E S0 WAL g 9] AR 2l
HHH JTIS AAFOZA(ARS 9, 2018) R B EZA BT 9o, o]
SAFAVE 3] QA ol WP 2A AR AN LRI AL 0
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“
7tz Foln & 5 Ao, B7He] F2o] AEHAH Y BRI YES

9l oA 2, o] oA VEYIES 915 AEAA] FEFLREDEANL 2016
HRE] 2020871 5T B 1.48% S75H= A0 LeRtoLt, olelst £ o] 4
A SCI =53t E5j2 0] T Alolel § R e =R S3h 77 A3 1.22
H} 234702 thh Az 2 4 9k,
SEAHE BEYAAO] e SHU RV YA 2E YRR Ao
of olof upe} A1 £ 910] Fet B2 e AutEt Bk hopst 22lo] 9
L 750 T 4] 22 09}l A2 M=
o] ofH g2 A skl Hrt U] TR 4 IS Aol T A TekS 1Y 2= glo]
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Oloﬂ oo & 7ol 4 3N 295kl e 2
21l 34 ‘

i g
O,
ol
Rl
_>|i
2
o
) mlo
i g
RS
L)
fr
By
ok
.l’-l:] o
flo 4
ofd
offt E

(¥ o

rlol

A7122007)0) B412
FUEYD ) A7 QA BE 43 2
BA 1797 1949 AG9) VED 724 S4L vlwsh
= V=)= FolFA) et TAY §39 thepiol 57

[
v
L
lﬂ'l
]\3
Hu
o ﬂllO
N
B
=]
S
o,
ﬂl[ﬂl
)
Kl
_?_Il‘
£
=
[m
1©
H
ﬂl[ﬂl
i
NS
o,

ol
Lk
£

lo
Ll
=y
S
ol
ol
f
hia
>
o
T )
ot
4
o
o9
i
(0]

:{&JBL
E (
>
o"l_il_l_“t
T
Iy ox
o
2 o8
b =

H 3-3) GE4S fI8 HENT 7485
[ =2 | HEYS £ | HEST 2=

HE HM |« X8 YM/X2AIR ST | |StiMelE |- HEQT 82 TAE0|
< HEQT Mot M 2 = SMER| A
ZH QX 2 FHof
MM
110
XN EY |« XYY ESIHER0F HEQI |- S77|a THe
« X[ SAFH A2 2ERYE |- UM
THA < 7|&011 2 Afeist
- ZHH|ZE0[R
« NEUHEQ3
HERH 72 |- HEYT W HOFH 74| |UEXT EY | - 755 HERT siMs|E 7t
2 HIS 0 U HAFT
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|'0II

MY A HHERH THS et EAHA

E@ SMUIERS E83t EM FTAA

1) 2MUHe 43 R FTAA

o AgjRAf A= FAYEN A /dS A HollA 35 A Ad1&5 =T
3 P == AT E ol wEh, A F4AIHEY A9 &35} o] dith Xtk
{8l FAIE5-2] wHaTte] tig A E k= FA1E85-Z 55l F48E AAlE 712 TAA
S48 EJ—X]' Qtet.

71&9] FAlg-50] 9t |4 §%°ﬂ qﬁlé’ﬁﬂ:ﬂf FAAESA| 1S S8 A7 A
doll sl SHHAY, ESHEEE
Conrad, 1967; Jaffe, 1986), & fﬂ/\]i\."z‘ﬂ A =
A Bok= A Y W FAE5S SHOE 3 A AAE 58T a7t et o]& HshiAl
A Y BAEY 2715 YEt= ] A LS S5t THEE S S AE U EYA

=4
413], 2007).
LﬂE A= B I E o] B HE dojR|= %

F2 A& (link)ol w& J&ﬂ]ﬁﬂ‘ﬂ—o— AlZHE o= FATHe =4 4| 7 At A 9] 28} A
A A1 9] B4 thigk o]Fo] ItHKnoke and Kuklinski,
1982). o]l 2000 tH 5‘<_HJ X]‘Hi*ﬂ*]i J(RIS) T o] Aol A= SAlFAIE TA A
S5 &4 Slol Eol & < A+ R&D) Z]"E_"] ﬁa %'_‘—ﬂ:
53] 59 ALTA|, 7sEoF B=4E
ol 35l A Sh=t R8s 2], 2020). YIEH ] 1E(dens1ty) I:HH(SPZIH), =
A A(centrality), 92 (connectedness) 3 7FsA(clusterability) 5= &7ddlo] +
Zo} gho] gt E442 AT 4= Utk 53] S48 A8 FFHolet= /dy A2
o] 7 o] 2ol= A HEA HE JE«] P node)7t tHE AA|2} Gupt Wol] AZ
(link)=o] V=A1E HetH= 7Td o= s A7 HIEH 9] 4] 5B 9] 3 5hal
e A o2 HoEoH(ata-$-, §-413], 2007).

o]of o] Ao A= A A4t S A A W At Y EY AR FAHE 12 St A]
ojH YR} A 29| S} FARE F sk HAF B AT-E St s YIEH A &

O.l..

T2 7oz YPL*Hnode) 1t

o{tzl
r°l'
ox,
HL
i
)
o4
_?_l',
4 W
O
1r
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Ao A F2 AREE= A EQ] A2 341/ (degree centrality)S &9l Bl B} ghch
Aol &gt A S| HE0] A= A= o] Jlo] AA HESHA AFHolA 574, & AL
5 7t 9A/d o] A3HAE EA(modularity)t AR-AIG(clustering coefficient)E S5}
njofst At gitt,
B 3-4) HEYI 2MHS St HEYI 2N S4X(H
= y/I[E]
EX UELI W &IRKnode) 2t 3A(link) +
U= (Density) | Density?t =Lt = 37t B2 WEYT'Z 4= O siAst
= A2
HERF | Z=(Strength) | S It OE LEE Ji= &3 $E 7IEXIE 1 A Degree
&4 7t 71 & LE 7t Z0|E SY(TA HWESKZ 37| 9o))
e | 37|(Diameter) | @& oZ SFM(assortativity)0] 2 WEQT= &It 37| R0
2t LB 7 B3 J2le HISRY HEJIRD 7S

ZlZ4(Radius)

=0

S -

H2M(closeness)0| 71&t node(FAIEOIA 7HR ™ LETX|

9 Azl

£¥ Co| XEHY S ZHol= NE

opldCe = LT} 02 hEe oiEE 3O HE)
C= ©5°  |Degree’t &Lt = dig LEJt HEYT AN HE 4+
EX LEWM OE 2E B0 TEo7|Ql6H L0t B2 HAE A
Closeness |X[=X|S LIEfH(742])
sy | UE SHY | Closeness?t Eht = HEYS S0 RHTA7E B, 2 U]
%‘i‘ﬂj EQ3 W ZAE AN FE £ U= SEM0| ULt oo &
5o . 2-mode EMUIM EXN LEOo| X ZAM SH(HRT)
(OG%ETB"W) A“},Tﬁlr "y SCOTe| exy woo| Authority?t ECH = HEYT oM S5 L7t =5
T eEe I xmlof sl XAl HEES XY Us HE
Betweeness |EZ7{(broker)/2X|7|(gatekeepre) X|H(Elote M)
MOl B |EY LEE #ESl= LE 2 FHEE £
Eigenvector H2 degreeS Hc LA GHZ 20| M2t ROIE He
Eigenvector?t =L = F=H0| 2 L2 HA 7t HLt
PageRank | &3 AZAMO| O™ Qo LE=Z QIAGH= X|H
Transitivity | 2841 (clustering coefficient)S 2|0, i =7t | 20| HE
(clustering | EIL, j7F CIA] k =E0f SHZECHH it k7t HAE SES £H
coefficient) |ex) Lol MZ O & X7t M2 FHY SE(%)
MZ GIZE LEMO| degree HEAAIE 2O[GHH, 2 59| #
o =rd) dearee AnE SXl= 82 L= &4
ZEN assorgt]ativit Assortative network : link& 0| 71 node®! hubZt hub=7|2|
el ==k Y 12X Qon(z4), M2 linkE 71 nodeSTI2] SXUS(AH)
eme Disassortative network : link 22 node2t M2 node?t HZEH
ol
MO
Modularit = Lol ==l
(@5 ,g)y HEQI7t 7SLEZ HOjLt & 2aEQI=X] SM5l= HE
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