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A7 20233 7155 ¢F 3050 (S5 3.435H, k4 27.09% ) 7 B =S
W72 123901 (F4 14,57, €4 108.5%9H) o)), 20253 7k4] 51,759 K

& 2E2 sn gk Tl FA71% A4 drt 9% 20§45 180 FEOR B
o}

] =W 247 @ A7)2 2F A (FA7])2)

- 20194 20204 20214 202214 20234

19 A 44,792 64,188 106,701 205,205 305,309
(N uE) {=) (19, 34946) [42,513) 98, 504]) (100, 104]
g 7,396 9,805 15,067 20,737 34 3B6

(HE BE) ] {2,405) (5.262) 15,670 {13,649
2 & 37,396 54,383 91.634 184,46 270,923

s W) H {16,987) {37.251) (o234 {65,455
HIjx} 90,923 137,636 238,063 402,549 565,154
M eE) g {5, 713) {100,427) {164 485) {162, 505)

4 29y

A712F s 2022 169kl A 20300 719kl 2 A34E Aol ™ (GlobalData), %
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2020 E‘ﬂ?? 2‘023 2025 2027
mElectic =Fuel ool = Hybrid-Full wHybrd-Midd wICE wICE: Stop/Start

41 S&P Global
=] vl E] A 20254 499GWh, 20304 1,132GWh7| AAkE o] 20300l =
W Are] 30%3 AAE Ao Aw,
[29 3-6] A71Asa wjE e =l A1 A8
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BlEUTEEY mE s o @R
ZZ%]: SNE Research, (201301¥)
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AE 3.99%% S7Iske] 202296 129 407 2o o]2H, TF HAEWA HE
(Performance Motor, 2F% 7}: 5 Sish) & 2017 59 2,0007F 2ol A A%+
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(23 3-7] S-2uet A71AE2HEV) 2H 2 S7E A et A%

2017 2022 HEHL gHE : BRE QA oE RS

Z:]: TechNavio, Global Electric Vehicle RE] Market, 2018 Z]: MarketsandMarkets, Automotive %E}s Market, 2017

rot

A71AFs A A A 28 5 B2E 5 AP E (Drive Inverter, n7#H$H) 9 2574
ZAWE(DC-DC Converter, 1, AA, A4 x| So AHE F)e= HE =
A 1t 1A, G213 5471(0BC, Wi glol] g Wek S3)= 219l ste|ry=
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T '20 21 ‘22 '23 ‘24 '25 ‘26 CAGR
= 3,560 4,169 4,881 5,716 6,692 7,836 9,176 17.09

23] Automotive Inverter Market 2022, BIS Research Inc. 3= X138 WHeA] i85 3.3% A4, 35 13009 A&
A5 24-&-(BEV-FCEV-PHEV-EV) 2793k ZAWE S| A4S 20201 1459 4] <13
1+ 33.39%% AAe] 20263 8209 9E& 7= Aoz HAwECh

<® 3-4> AFUD ANY TR TR 2 AP
(@91 : o 4, %)

T '20 21 ‘22 '23 ‘24 '25 '26 CAGR
= 145 194 289 345 460 614 820 33.39
Z3]: MarketsandMarkets, 2020, dlo]E] A7}, = 28 oA A& 3.3% A8, 3 13009 F&
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Ballard News Releases:

June 2015 - S10M licensing & supply agreement to support 33 buses in China e inservice
September 2015 - $17M licensing & supply agreement to support 300 buses in China
January 2016 - $12M stack deal for commercial buses in China 9 Planned
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Global Asia
2020 2030 2020 2030
Electrolysis, MW 134 NA Electrolysis, MW 30 NA
HRS, # [operational] 407 >10,000 HRS, # (operational) 183 2,560
FCEVs ~16,000 ~13 million FCEVs ~6,300 ~5.1 million
Commercial Vehicles  ~1,600 1 million Commercial Vehicles ~1,500 ~650,000
FC CHP (MW) ~500 NA FC CHP [MW) ~200 NA

%Z32] : Fuel cell EVs set to top 13 million by 2030 as hydrogen scales up, S&P Global[2020. 01]
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2014 49.3 5.6 125.4 212.4 46.5 - 6.9 25.6 471.7
2015 40.6 1.1 160.2 319.3 33 8.2 4.1 25 591.5
2016 41.2 14.6 192.8 292.2 30 5.9 - 21.9 598.6
2017 27.6 25.7 210.8 370.8 7.6 10.7 2.2 30.1 685.5
2018 74.4 36.8 285.2 526.6 6.2 43 48.2 42.7 1,063.1
2019 52.7 40.2 204.9 667.6 13.8 64 24.2 62.6 1,130
2020 87.0 43.1 234.4 667.4 14.8 59.2 14.8 114.8 1,235.5
2021 | 114.0 27.8 329 742.5 38.9 167.3 11.1 228.2 1,658.8
2022 30.5 441 212.2 566 23.2 155.7 26.6 227.8 1,286.1
A 560.6 261.7 1,981.1 | 4,408.9 214 520.9 147.3 785.6 8,880.1
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AP Rom, t7|H T2 HjFo] H& o8 ZALEAT

<E 3-42> Au2RRE Bok ATFARAY FAAD
AT (2 9)
LS -
At = 3 7t 97
2012 39 26 12 - 76
2013 60 5 18 - 83
2014 267 84 121 - 472
2015 278 131 172 10 592
2016 234 121 215 28 599
2017 303 176 160 47 686
2018 398 356 267 42 1,063
2019 466 369 264 31 1,130
2020 577 379 258 22 1,236
2021 911 436 250 63 1,659
2022 726 308 176 76 1,286
A 4,259 2,391 1,912 319 8,880
4000 s IREELELS
3500 BEUSAMLEE
3000 m ClEL k]
2500 T T
2000 L Rala- . o mte B
1500 R ELRHTING
1000 LR
o 7 i
i)
oz st =20y 24210 "y IzdE z=dd ?|El
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34 AEAAEAF 2@ A B A 2R Hoko] A1) B

20224 WIZk7|9le] A= A tin] 0.19% 72H48kth RE 79 137]98 A
192 9.2% 4%, 1

[=4 3 o AR ok MAATA N FARG(DT)
(9): olgD)
20.1 22.0 20.721.0
M711.7
53 49
16 14
S| 1K A 2SN 3KSIA| O] Ak SoT| S EA|
m2021 =2022

A da e e ehE](2023) TEAR
A712F 78 3k 8ol e T8 ARIA FAEA S e ddl7lokxbe A71A}
AL g FAAIGE frAEkaL vk ddi7lobabs A7IAF s =3 AY AAkS F48H
& AFoln, 2026-2030 T3] Bl 24 AFo] §la-S wRrh2023d 109). &=
gk A2 A AFA A A713F A G Al gl 3wl AlaL 9“ A71AF 279
20243 sIRE7] FAF YA S AHA] etk 'a'%?ivk 20307H4] 2= Z712) 364T &
Aabebal, 1 1519 S AR B 92N E BEE o}ﬂ A
At 47] Aest Mo dAujat, 7lo}, AiH 2 F 3Xks 2025674 S
o F 632 1,000919S FAFet71 =2 3ot st F 163 2,00099S FAFsaL, 215
g2, v gL E(AAM) T mle] A17]% ZEelE 83900091 9S Fishd, 7]& ]
A7) BARe] AEA T M2 R Foll 7MY B 382U S FARE| 2 SIStk ddl7loba)
20309714 =ul A7)aF AhbsE Sl 2129S FAskE AlgS 7HA AL 9o, o]
g &3l =l A7IAF AAES Al 355 dlell A 20301 1445 ti =2 v B o) TS
dakal ek Auiak 2EelA = 2030 2 AR ALk 45%E oA EE A
Slo|t}. 2030 17F o] A71ak eIdS F5skaL, 2= A7)k vl 1877, A+
& 7% 2R FAES BRE o vk A7)AF et JeE s A ol AL G, A

[e)
=
o
=
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L2
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R&D FAe] A7} 5

FHEA AH(2024)

Hig ] 7]e 7 2 ug e REs) oo e vy e 71, stedo] 2 AZE
o E ol-2= EV EA 43l 59 471 dE3 ks S8k ) 20251 5§
A712F A8 ZH3F 'eM' 2 PBV(EA 719k RH2lE]) A7k d8 SHE 5 AlaF 18 A
717 FHE 2TS =YT o AFo|th
[2§ 3-37] ddiAsAke] 47 dEs def 5 9@ A de=f
o
e EV Profitability Target
s T it
Tra ur_'r_'-.n et =l :r-rl:_ m-ﬂ,ﬂtﬂlq-_ﬂ?_-‘#r
Eiof 3 SR E Pl &g T
00 Sy T e o el '
+ P RETER, B N - HAGICSE) MEE 844 4] @ Y e
+ KR IS0, WAL 50 « o B A T s
OO AR} 2 BE o] B )
+ T @R BRI
bt bt T e 8
- RE B .
SUV G - 4 3 - 250 W - T4 S SO i i 0o S A e
. HCH HOEE) T TR
[ AR Bl E L Ll Ha Bl e T |
R0 M E EW el Tl
« TN} L 0
L= AT kb 4]
WATE G o, I o
- EE i LR 1 A
« AR
« B0 ) IS SER B M) 15 B
- il R} ¥ i PHEEE 495 TR AATE
M TNCAPEA) A6 E A ICY IR 2SR O IR D D0 M
FIPR DEER
A Qo] A9 2025W7HA] 1059 A7|AE AR o Holn, & 3509 2 (33
41230009 )& FAkel 30F¢] HiE 2| H7|AHBEV) & 7Hdebzlvka 2 stqlvt.
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A3 AVAAEA P A 22 R oke] 34

ga-ulEl ] A FAF s AR, g2) A=A viEg] A=A 7Re] nljE g
sol Zste]a wig e AzAe}F aA QA 7+ dE = ekEa 9L
<X 3—-43> Higg JA FA 5
g A=Al | A AZRAF | AS S5 &
oM v ul= 9351019, HUAISl RFEFHYEI QA=) 78] it
70GWh 5. o4
LG
‘21 DA Fako] Ak 10GWh A 2]
A G IV g Voivo #7170l WEIZ B oI%
=TT ]~ IV | 109 dlEE] = §Ekap H-1esks] MY
ot of| A IV alE g FFCIRYA el AR F) =9 =2
A A71EZYE wig Y &5 e MOU
SDI Volve Vo uw 9w o
T WV vE W g AYE Sl At 60GWh R oA
SK ‘13 g2A} BESK A st 33 714
ooy | DAICCH) W g0 o2k 756Wh %
ookl | g IV AY =9
. H &2} Y ZI7Y B (duie}) g§2F T4}
Panasonic —
Toyota vV JV Z#hel Z gy qyA&EFHA AY
P} CATL 1% &A1) 221 CATLANEZ] EAgh 31 EV
Honda 7NEAE | EA A4
WiE g 71, Ags A EoF T AT
CATL Toyota | 71%A% | wiElE 3 A71% AL, e gAake 9 Aae ol
Daimler 7EAE | A~EE viEE 7|E, R&D 2F
Geely (=) JV CATL—-Geely Power Battery A2
s | gy | OV SREE ZA0] AgEo] wele A
Northvolt 16GWh S202 AZste] 30 150GWh 2
(2=514) Vel | MEE AR ga A
oo ‘96 50GWh 2%
2w ARAR ATA
=) wiE]g] 3Ak=s A, e 5 A Hoko] yaislE B Y8t dAlw
9 7 AHAH A A 58S

ofy
A
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o
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s
Ars
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R&D FAe] 23+ F9A A-(202413)

FoE, FHANZ 5 EE 24 79 EE ARl et ok 2ame
ZA2 A, BEUA-ZA e 913 of2dEY BEYE, 55 UA /e, B4
Yol &1 Gitel] FAlshs 5 Fa=Ae A eR s &4 Folh ZuArLE
FEEE Ak, e A FARE AESKL T HlEE AlEARES T8 58 AR
G- TS FAoR kgl Bx o g wjE g AxALe 2025 AATHEe
202004} oF 4.5 T 2o A wiEE] ARARAE gt S-S Sot af e
BAZ wE ] At @7F skt mRE 4 9lo] Biikk #44 Sl ool Aot

2.2 Au| =25 Fof
St Z XA 3] A% 25714 T 13.9%9] 25 AMAIE 25 o
Bata ot A AR E 1,6749 Qo8 YElgton AR o )ae
1,46599¢ Axo|t},
(28] 3-38] ZEEoF Ayt r A3

b R R R TR g | i ]
1,674
g 1,405
ﬁ:ﬂ
RN
e
6.1
iy
AT e g =5 EAET]
T L AL R C=E LT
=31 20220 2EAMAAE2AH(23.12)
AT SFEFS A HE AR AA B B ATAGIEY ZHE B &
- N =)

3= Al A= 1,248(4 7%)/WAFE VFERSL e RS A28 25(66.0%) >
MR 28 ZH(49, 4%) > AZERH(49.2%) > ZHFF L £TE0)(45.8%) o=
T ATARE B EFdks ARIAY HFe] 2 JoR Ukt
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A3 ABAAEA D A 223 Boke] Yt 4

[29 3-39] wopd ¥4 74 &9 8%

Vil 27+ 29 UN E0 W BT 29 M

803

BEMALE LR 2SR U
== 2 A

=7 20223 2EAAAEZAH23.12)
20221 255k Q182 33,490 o2 HdtH] 6.7% 5718k o A H| =g 25
Ve A v 19.4% S7kstel S7kel 74 A vrebsT.

[27 3-40] =xAt) = &%

= B T

T 20204 Fuirdl -] 20224 £
BEEE 2w 11 4% 0,51 1.8 o8
BeE A 2T 3887 4,038 4810 154
HeEleE 29 207 08 2412 ik
SRR U oSy 13,718 13,78 15,048 an
& A 30,788 o .580 33430 BT

=31 20220 2EAMAA ) 2A1(23.12)

AFFA A 2022 V) BRAR B ARIA] 25097 T S0l tiR-Ee AFX
(98.4%)3kaL 9l om Z3ulE 109 & Rk ARIAIZF #9E (67.1%)< AAekaL et 18
U 2 d71ge] 2535 S @ M&AES ZaiA 28 B8 135S 7143} 6l gloh
W7k A H7F FAb SR Qlete] AR EEES A7l Ha] SEaEatol
, B RE Hololl ATFAI] A4 Foly Al E A&7 7leo] HES 53 58
obE Fdjslar gtk tEA] W7o YAR R HE A AR HLE(F
71, Aley7], Belol 4, A=) A Y 2 ALkeh, E5, A5 &
o 29 ZRIS 5stal vk AHI=ER A 7|9 ] 2R
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e AL £ 45 52 5 w3 ok TS
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R&D FAe] 23+ F9A A-(202413)

74 Qdek 2R ARE 9"%1 Egs Zl% FRo= 3

SA7IYEC] 2R TEEe Ak 9 ks 2ET l At E—M AAFER] 7]

7d9- SBBH|Z, SPG, #YTPC sellA] =4tshs 438l or SPGE 7& - wS =258

Sty 7157 st AEste] T FEE TAHCE AT 7
2 =

<} 3—-44> AdAE =

A T8 AE H| 31

= CES 2017 ZfEERE A
2 Cloi 4]

= 38 W) F&B ok Aulxs
2R 2 F5('20)

LG A}

= CES 2019 25« 370
. 7%101—"2—, oflojt gle|UE, &
270} gojels =X
= CES 2020 AIZ%- Ea] 37|

e
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R
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CCES AIZ %
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» FEEE RS 7A B
5 ToAY

= HEEE MARIA(17) o]F
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=7R&DAIE S8l FE5= A3l thell eby Aak=), 714 43HES]), ZA14
A1 E5- A3 37 2okl A3(Alrd Ak Ve = Adssith

« SCI = @ Folr|swote] Add AAE =52 84208 453 Thomson Reuters®] DBZ
W o] B9l A dvht EES FeTtel] tigh A e 918 2 1] oigh dARAE
DB3}

c 55 53] 1 29 o]F AALE EE T50l AL, TEEE W6t HAFA R AYE Foie
53]

« 71EH ¢ F7IR&D FAM ARA AAE FJriEE AREErieae) vde | A3 VER
« ARIS} 1 S7IR&DAMY 9] 71 B AR A, AEsh 3RS AW, S7R&DAR]
AHRZTE J|eolds wol B4, FES, 3HMNAE Fdske EF

ARAAEA Boke] 6v) JohE-e AT Tk fAIA A7 FEE 4
AgAL, stolnel =t o wol AN FALsh Yuke] Aol FARA Lhehuih.
<3 3-45> FsHAE=} Hof 6t Ay 3

R EEEE es »
PR we | s | mw | sa | oms | ER D g | 9T
CIn

2012 58 166 15 14 - - - 9
2013 112 242 68 33 1 3 2 24
2014 105 210 98 32 3 21 25 78
2015 95 164 118 33 3 100 89 63
2016 115 266 111 35 - 30 37 66
2017 106 263 122 32 6 16 37 112
2018 99 289 158 41 7 11 49 163
2019 129 354 184 35 18 28 71 219
2020 103 370 225 20 16 43 72 334
2021 123 450 207 29 13 55 87 537
2022 147 620 230 39 9 27 72 533
Al 1,191 3,393 1,535 344 75 333 541 2,138

I 811



FHEA AH(2024)
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18
13
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11
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21
44
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21
11
194

10
10
32
30
29
29
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20
14
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69
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50
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71
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R&D FAke] A7} F3HEA] A4(2024)

<E 3-50> AR Rof V&ropd 9 53 .52 A

EREE 713 St Sho] 9] =2} IERE
dE 29 | 5= | 29 | 5% | 34 | 53 | 29 | 5%
2012 13 - - - - - 1 -
2013 31 1 - - - - 2 -
2014 26 3 3 - 1 - 3 -
2015 27 3 2 - 1 - 3 -
2016 25 - 3 - 1 - 6 -
2017 23 6 5 - 2 - 3 -
2018 27 5 8 1 1 1 5 -
2019 18 15 7 2 - 1 10 -
2020 13 1 5 - 3 6 1
2021 14 7 13 5 - - 2 1
2022 27 8 2 - - - 10 1
A 244 55 44 13 6 ® 50 3

ARAAFA Fofe] Tujo] FHH 53F AT NIUAME o] BE, AA Fopt
AaTaAe] 55 w4y A% iHo BA vehta 9
:F.

<E 3-51> AVAREA Eok AFATHAE ) 53 5% A

A 52 714 ) sholmel = TERE
e e R R I R e R P e
2012 2 - 6 - - = | - - 1 2 - = | - - 5 -
2013 2 | 1431 4 - | - 1 - 1 - 10| = | - - 7 -
2014 3 1382410 4 - 4 - 5 - 5 - | - - 5 -
2015 | 12 | 17 | 49 | 7 3 - 3 - 4 1 |14 - 2 - 7 -
2016 | 13 | 20 | 32 5 - 5 - 5 - |16 1 4 - 7 -
2017 | 13 | 4 | 40 3 2 4 - 8 1 9 - 4 1 ]3| -
2018 | 14 | 8 |56 | 13| 10| 6 | 17| — | 6 1 9 - | 6 3 9 2
2019 | 12 | 23| 70 | 16 | 4 4 121 1 4 3 5 - | - 9 | 10| 4
2020 | 20 | 24 | 104 17 2 |22 ] - 2 1 4 - 2 5 18| -
2021 | 18 | 26 | 75 | 10 2 | 24 - 1 2 1 - 9 4 13211
2022 | 22|21 |8 12| 6 | 10 | 32 | — 1 1 4 - 6 7 |26
Al | 131/193|567 | 95 | 43 | 25 |132| 1 |36 | 12 | 76| 1 | 32| 28 |156| 9

I 841



A 37 @B AE A B AH 22 Lofe] At 4

20
o
ox
L
offt
B
e
o
lo,
Hl
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=2,
ol

il
A,
o
Qe
il

A4 AR LRro) A, $4719)
29 QAT AEEAES BT SHEIAIPF oS AT, DI AER ok B 7]

F 5
Eiolol ula) /|Y9FR AT BE 58 5% A4t BA dehta ok

A8 d= =gl o sk 4714 =714 =47 7] ek
2012 3 2 4 - 2 5
2013 8 12 24 8 8 10
2014 14 43 2 9 23 7
2015 19 24 25 21 24 6
2016 15 34 12 33 16 3
2017 20 18 18 22 29 15
2018 24 22 14 38 52 8
2019 23 21 10 35 76 20
2020 29 29 15 49 94 11
2021 20 16 4 47 103 17
2022 29 10 5 58 86 44
A 202 230 131 318 510 146

)
r (
ol
N
I
>
M
o
o,
N
M
i
o
¥
M
¥
ME
o
¥

2
e
o U
o
i

HHH, A7|AF Fore] VER

o
A5} oAt 9 ol ne et ol wls) YrHoR % vhehta gk o) AT
]
=]

4713} it sfo] 1.9 =2} IE5E
ey

e | A% | AFa | AF | Axa | Ax | ey | 2% | 459

A% | @) | AF | @) | ax | @) | aF | (gD
2012 - - - - - - - -
2013 2 3 - - - - - -
2014 17 11 1 0 4 6 3 3
2015 76 85 1 0 7 9 5 6
2016 27 23 3 1 3 3 4 3
2017 21 6 8 6 5 4 3 0
2018 33 6 3 1 6 2 7 2
2019 47 17 6 4 2 0 16 7
2020 46 29 11 4 7 4 8 6
2021 60 45 14 8 1 0 12 2
2022 48 14 9 5 - - 15 8
A 377 239 56 29 35 28 73 36
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R&D FAFe] Aot St 17+(20241)

QAR GARok] Hopd AlgIsh £5 Aulnw, 4714 Hobe] A1gJEt vhg 4 v
R Ik 8714 Boke) 1918} ARk D8RSR ARl tg AT A4 A
WS SAbsh et gl

<# 3-54> J@AAEAL ok ARIE A4

. A7) T2 srojH g = TERE
A 4=y = - - -
ur Ar§l 3} AF§d 5} AF§d 5} AF§d 5}
() () () ()
2012 5 - - 4
2013 18 1 1 4
2014 61 6 3 8
2015 44 1 8 10
2016 37 7 3 19
2017 62 1 1 48
2018 112 25 2 24
2019 147 25 3 44
2020 224 55 4 51
2021 334 126 2 75
2022 351 103 2 77
A 1,395 350 29 364

=7R&DAIE S8l FEs= A3l thell eby Aak=), 714 43HES]), ZA14
Al E5- A3 37 2okl AH(Alrd A Ve = Adssith

SCL =R 1 3P )atole] Aol A t=ie] 91g-44oke 45 Thomson Reuterse] DB WiEe] =]
Elole] Qo] Quh} Ege el g A 98 2 Wge] U AwRAE DB
P5S B8 H9 oF AR $3) $50] AY5 T, SRS Wysl] AFH0R PHE Yone 55
S1ER  FRED FA] ARA A2 BohEE AR S0} nges1R AN TS
AR} s FRIDAS] A 71 w2 39, B, IS S, FRADAS) et e)
7ol Ae wol 3, FER, TANNLS FASE B

oft

A2t obe] 6o H3HEE AN FASE Al Sl5g, ok L e, B
A, LSS, FYDE, AR, o7t L 02E 2o gob AL FA

kel Aol FAFEIA ekt

4

S
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A3 ARAAFA D A 223 Rope] A} £

<3 3-55> AH|ARHR Rof 6] Az A

T T 0 =9 EEES New -
1 2 | 29 | 5= | za | s= | JER | g. | O
(e19)

2012 6 24 12 5 - 0 1 6
2013 14 17 8 2 - - - 10
2014 66 114 76 39 6 5 10 34
2015 70 131 36 56 7 3 9 17
2016 68 158 80 16 6 2 12 29
2017 80 196 110 35 7 34 29 38
2018 150 300 99 65 14 27 43 94
2019 172 341 165 45 20 27 50 79
2020 203 376 221 83 48 14 72 156
2021 198 425 281 65 24 20 65 206
2022 153 452 269 54 36 9 47 192
A 1,180 2,533 1,356 465 166 141 338 861

2.2 U] A28 Bol yska A1}

=
o 7 et glek. 9|54 Rope] =F

she glo] 7o 9909 Ao wald,
<3 3-56> MulARR Vedad =y a9

A=Y | T A&l dd = qze | Ade O o7} & 5
EE W&5g | B8 | & - oldE | 2HAMHIE| MRS
2012 1 - 1 5 - - - -
2013 0 - - 14 - - - -
2014 11 - - 53 2 - -
2015 5 - 7 54 2 1 - 2
2016 5 - 11 51 1 - - -
2017 7 - 16 55 1 - - 2
2018 2 - 29 103 11 4 1 -
2019 0 2 21 133 3 9 2 3
2020 24 0 18 147 2 9 1 4
2021 10 0 28 144 5 7 - 4
2022 1 1 29 103 2 13 0 5
A 66 3 158 861 27 42 4 19
A 2223 ko] AT =5 ATHE A u QLA SR} ARA ) 22

% BT 72704 BUAoR ¥ = Aust BAF Aow $AH,
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R&D FAe] A4} S <

<E 3-57> MP|AER VedwE/AT AT aAE

T-(20243)

o AAA | =2 R AEAu =2 R

dES S5 A 71 €t e o A 71 €t
2012 1 1 4 0
2013 - 1 0 13 0
2014 5 6 16 0 39 0
2015 3 2 23 3 40 1
2016 2 4 35 0 24 4
2017 5 2 57 1 14 2
2018 2 117 5 23 4
2019 93 18 38 24
2020 23 1 46 36 73 26
2021 2 8 66 41 81 2
2022 1 41 34 77 1
A 40 23 2 - 494 134 423 63

Mu| 223t Roke] ATEARAY =E TS AR, g =8 43 g

ATE FAERE sk o R A H
<3 3-58> MH|AZE AFFYPFAE =AY dF

ABAAER} | FFA | Edd | gy gg | FANY | 2219 | g
2012 - 1 - 5 - - 1
2013 - - - 14 - - -
2014 - 7 3 50 5 - -
2015 1 8 1 52 5 3 -
2016 2 15 5 45 1 1 -
2017 2 5 1 61 3 7 2
2018 7 40 - 89 1 8 5
2019 5 50 1 100 1 9 7
2020 4 68 - 112 1 10 8
2021 3 41 4 103 4 11 31
2022 6 38 2 64 4 16 23
A 30 273 17 695 25 65 77
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e

A7(20243)

Rofe] Fullo] 55

| 5315 ANMHI AR

ALAH 20w BFald

ATNEEAE R Lo} B PR REE Y] 55 A A Ao A vehd

aL Sl

<FE 3-61> MH|ZZRE VsEFE/Ad7EaAd =g A
75 A 22 % AR 22 R

4ES Rl 7]t 7] eF 7% Y N !
2012 2 10
2013 4 1 ) . )
2014 1 1 30 3 42
2015 3 7 0 24 9
2016 2 1 9 19 1 44 5
2017 2 6 23 11 62 7
2018 1 7 32 5 5
2019 3 10 50 38 9
2020 4 3 4 70 35 92 13
2021 7 1 2 71 53 130 19
2022 7 3 37 55 152 13
A 27 14 46 338 172 688 74

MRIERE Zoke] ] S5 555

719, £Ae) SS52 Q) vhie AT, An)sn
o A7l WE 58 5= A47} BA e Qo

Ard FAEE U] A, digh $4

< Ef Zofel] wlsl 75

<E 3-62> AHAEE ATFPFEAY T 53 52 A3

HAFY e | FTd | FAD | WY s | SRV | &7 | 718
2012 - - - 2 - - 10
2013 - 4 1 - 1 -
2014 - 8 10 23 22 12 -
2015 - 3 7 15 4 7 -
2016 3 18 7 24 13 16 -
2017 1 30 6 42 4 27 -
2018 3 26 1 42 5 21 2
2019 10 31 2 63 4 44 12
2020 4 61 1 63 4 74 13
2021 70 1 96 6 81 24
2022 64 2 57 9 100 28
2l 33 316 37 431 72 382 87
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A3 ABAAEA D A 223 Boke] Yt 4

2.4 MR 225 ok Al A A3t

ARl Rofe] 714 R 44 A5 D A5 @RS v, g 8ge 1 454
2
-]

7 AR D o

<3 3-63> AE|2ER VlEs A A 9 AT 9

ga] L [ A TERT o T [ 58 [ered] =%
gl 2se | wos | Fas APE | Al | AYE
LA A% 2 5[ 2 A5 [ 29 A5 3N A5 29| 3% 29[ 35| 79
S A (0D [ A5 () | A% () | A% () | A% ()| A% ()| A% ()| A% (D)
2012 — - - - 1 - - - - - - - - - - -
2013, - - - - - - - - - - - - - - - -
2014| 10 | 5 - - - - - - - - - - - - - -
2015 1 - - - 4 2 1 - 2 1 1 - - - - -
2016| 4 1 - - 3 - 3 - - - | - - 1 - 1 -
2017| 3 - - - 1 - 120 33| 3 - - - - - 2 -
2018| 5 1 3 - 2 - |21 | 12 4 12 4 - - - 4

2019| 4 1 2 - 9 3 29 | 10 5 12 - - - - 1 -
2020| 6 - 2 1 9 2 138 9 2 - 7 1 2 - 6 1
2021 7 3 2 11 2 32 | 12 1 - 2 - 1 - 9 3
2022 5 2 2 - 9 1 16 3 1 - 9 - - - 5 2
A | 45 | 14 | 11 1 49 | 11 |160| 80 | 18 | 25 | 23 2 4 0 28 8

Au| el Hopd AQls 45 Avinm, olnd Hokel AE7 v 7 ehia
QIT). el g Hope] Algls) Arhs ol mg Au|sze] vhd AT FA A v}
SeAbebA teha gl

_LI./

<E 3-64> AW ARE A A5

AF [ AA e @ 54 |ode | =%
ﬁj} ass | pee | zes | OFF | U gge aaus| Aus
Y ags | a9s | Ads | A9 | A9 | A9 | A9 | A9
= @ @ @ @ @ @ @ | @
2012 3 3 0 0 0 0 0 0
2013 1 0 2 2 0 2 2 1
2014 6 2 3 5 0 1 4 13
2015 5 1 3 4 0 1 3 0
2016 7 2 2 10 0 1 5 2
2017 10 4 3 11 0 3 2 5
2018 14 32 10 19 1 9 0 9
2019 10 4 15 29 0 10 4 7
2020 18 18 16 41 9 16 3 35
2021 51 29 14 55 2 14 0 41
2022 13 23 34 45 6 17 8 46
A 138 118 102 221 18 74 31 159




R&D ¥FAfe] g} S A(2024)

Cooper et al.(1999)7} A|¢kal o =4 2 & (Range Adjusted Measure: RAM)S &-8-3}3t}.
E3] RAM E&of @A (Monotonicity) |75 1183 A} 284 28 (SuperEfficiency
Measure)< Ael8Fl o FE4¢] 2 24271 (Variable Returns—to—Scale) 2.2 73}
ALt o] B (7)) Tk RS 7P 92 d 2884 ¥ (Non—oriented Variable

Returns—to—Scale Range Adjusted Measure SuperEfficiency DEA, ©]3} ‘S—RAM =&’ S.
2% Hgh)y oz K5 4 it} E3 Window—DEA 2% 834 £47|7e] 884 W%
528 ylotel= (ZF)FEE RSP 932 d 2584 959 28 (Non—oriented
Variable Returns—to—Scale Range Adjusted Measure SuperEfficiency—Window DEA,
olat WS—RAM 2’02t A = ARESISIH 0|2 WS-RAM R o= =a5d 38

O

%Oé , 2019)% EEHE lfr?:}x];—zg} e
ZAREA DBell &8¢ = Qe A Al

H o]
H
TH (@?‘L%H%Mﬂ NATNER])E 839t AR ol e =7FITIEAY
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3-65>x¢ %

AMAFTATE A 0.627 ~ H

7&‘—]—4—; <-]1-‘Z-
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A1 (Spearman’s Rank Correlation Analysis)< A A]
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0.000)

(p

0.860""

1 p<0.1(%), p<0.05C#*), p<0.001 (xxx)
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<3 3-67>% #A1717H201211—202210) 8] FYA|Eof AEAEE FkelA S—RAM BE

o7 BAg Ay} A7)x} Bok(1.561)% <¥ 3-67>Y thZ Bofrt} g840o] =9k},
I thS o2 Sho| BB EAH(1.043)9F FEHE(1.028), 4(0.941) 9] oAM= A a8
s (3]

o] =& 53t} o T A= SCI =20 A=A RS A)gh vzt £449e] SHoa =

<X 3-67> F3AAAEx FHRRED 219 &&4(2012d-20224)

S—-RAM =¥
B = 2y

T STRAM (SCI =% A9])
FTETE 1.028 1.020
Tzt 0.941 0.912
712k 1.561 1.674
slo)HE =} 1.043 1.028
it 1.143 1.159

3) AEAAY HE &

1% 3-41]1& WS-RAM &S -ga)4 A 1149(201259-2022) S<t 28k E4)
HopH HER&KD FALY] §84 e 53 Hojr) A5t FoF AHR&D FA1)
F84LS A71A7F 20124 0.6480014 2022\ 1.1592 F+3] A3ttt o-53-E3) 8
o|H P =X G840 A% AEshE S50 YERT vbA 4A2RE 2012 0.9169014

202213 0.698% A&H o7 FHAlo] 7adts FAE B

u
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T
S
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1000 5958 | /N
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0.969
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<H 3-68>& WAAREA Bob HHREGD T2 HEA v 2422 PAZUE B
1954 8} D QMM 425, ‘AT Ale] 7) 2T TR

©
Kl

T FrogE p<0.0194 TAA Fode] ASHU o] EA A= o] gy Id A
a3]7] B4 o)A gy g PCSE(Panel Corrected Standard Errors) B A %=
dateint, Mt G EA ok AHER&D FA] a8AS Al 7| 2AT]

Szt S ettt ol ARAdA] 2Ey)as vlEeA HlEg A s, s B
Aol I 7|27 MEe ool e AR Attt v A JFelES A4

ool ATEA ok,

<3 3-68> &AATA FHFR&D FAe] as4d d4ad
e Ha GMM Ha At 9 PCSE
- 34437 #4723 S EE
Tot_Gov
(Zel 7] o] el )k —0.000 -0.000 -0.000
= (0.001) (0.000) (0.000)
FA)Z)
Ave_Year -0.007 -0.007 -0.011
(AFA o FFAA) (0.038) (0.035) (0.050)
Basic_Ratio 0.003#xx 0.003* 0.003*
(AFGA 2] 7] Z2AF FAH]F) (0.021) (0.002) (0.002)
Mandate_Cost
. - 0.004 0.004 0.004
Zo]4n B gJErA e . . .
(Fd7 rj ] “4; T (0.004) (0.004) (0.003)
F2H5)
doctor_ratio 0.002 0.002 0.002
(AT F uAATFY HF) (0.002) (0.002) (0.003)
sm_company_ratio —0.002 —0.002 —0.002
FATFH gv] F42719 FAHF) (0.001) (0.001) (0.001)

T p<0.1(x), p<0.05(x), p<0.01(xxx)
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2. MBI AR5 ZoF 74 284

AR|ZgR FoF AHR&D FAR] SE8AS AuTt AHS &8 AR|asd HoPd S les
A HEofxl F7IATNEALY AR PR DBE 2-88ISith & a8 FUAEel=
71E AYATE(L NI MA-FTAE, 2016; F)H-FAT, 2019)& E=Z S7tA771EA
AR DBoll 88 5 gl g AR T T (8T Siuleh WIkE D E
Sk =3 G840 AEAFoll= S7HATIIEAR] A3k DBelA Allgsh= SCI
e ] U5, sie] S95S], Gl 7ss A5, Adsh Ao Tl 7] e E

Sh -5l Th ob2e] Mu|AagE Fof AHR&D FAFe] T i FAEAEE 20154

71 FWEAAHGross Domestic Product) TlE#o|HE &85+ AAs}s1it), o]9f 2

R 3o} AR 3ol tidt Doomik—Hansen(2008)2] TRHEF 714 7527}, frel=t p<0.001914]
A5t AidE SHRe A7l 714 A Zvjofrt A HEA (Spearman's
Rank Correlation Analysis) 23}, YA %} 2413 7R BAA Fo)Ado] EA16h &4 0.527
~ A 0.804¢] BT EEE HIlTh 53] FIMEAREE 7| Silole Fotete s BT

(2] Jr ek, S ASAE Kol T4 eigmsl WaE ) Shasisl,

<HE 3-69> AHARE JYRED 230w ADA A

A=A F
FUAE SCI =% U 2455 | dl9 Y95 EE A )
(A5) (A (A4) (Ad/94) (1)
Z A4 0.7769:: 0.8937 0.725%xx 0.527*xx 0.640%xx
@@/O—IJ% (p=0.000) (p=0.000) (p=0.000) (p=0.000) (p=0.000)
<0.1(*), p<0.05(¢*), p<0.001(x*x)

1) F9IWRo] 0o] EAetez At (Fr53, 2005)S S84 FAXF AEA Kol 2447} 18 8ol
S—RAM =83 WS—RAM 23& EA&t)

1961
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A3A ARARER W B A2 Hope] A3} B4

40,
9
32
o
e
el
_>|“l_'4
rir
>
e
D)
=2
©
>
o }'ﬂ
offt
e
ol
S5
32
s}
£
i
4
(2
A
=
)
HH
rlr
B
B~
=
o
(e}
12
o
=

T HE5A w4t XAt H Ak Z o 2k
FAHAl (AL 121.0 77.1 149.6 0.0 738.8
SCI =8-(A%) 121.0 9.8 26.8 0.0 147.1
TUHEAES(AF) 121.0 20.9 43.2 0.0 216.8
slel=A 58 () 121.0 3.8 10.7 0.0 62.7
ZEn (A4, dd) 121.0 1.1 3.7 0.0 31.5
Al st 121.0 7.1 11.3 0.0 55.0

<3 3-71>% FA7I3H20129-2022\d) 9 TR HoF AEAIEE St S—RAM 2 E
O 8 MU|ARE AFRED FAFe] &4 gk FEASTS HoFEr)h £4717H20124
—2022) FoF AT H]A(1.058) ZE Fop7} /|QIAn|2(1.002) 24 Hopuct A &
B40] tha A byt o] EX A= SCI =19 A FE A28 vz B4}
M= FLEALh oY Mujazite] FEF 7o R sotdny o wxeh8(1.632)9
oA E&dol 7P Eokth 1otk AR A a80] H& oke 1148(1.038)

I EFAHE(1.022), AA3E]8(1.010)°]},

of k1
Shis

<X 3-71> AMH|AZE JHR&D FA2] a&4(2012d-20229)

&5 SEF S—-RAM =3 S—RAM & (ST =7 Al9))
THAHE- 1.002 1.002
NAA7E 1.005 1.006
QA B 2=
ol w 2§ 1.000 0.988
MNAA7 e} 71448 1.002 1.001

1971



R&D FAF2] A3} FgtA] A5-(2024)
27 ZEF S—-RAM %23 S—RAM =& (S =5 Al2))
Bt (2A) 1.002 0.999
AL g 1.038 1.046
THAENH S 0.937 0.929
EFANE 1.022 1.026
Sk Q
AT AT 2 A8 1.010 1.012
oFA-=3kg 0.800 0.806
7t g FAH| 8 0.970 0.964
AaAEgE 1.632 1.595
Bt (2A) 1.058 1.054
o+ 1.058 1.034
3) agAde WE 35

[29 3—42]2 WS—RAM 285 2834 2t 111d(201213-202213) 5t Au] A2 5

GHR&D FAk e 284 HE 25

0.936914 2022 0.972=, %

[1¥ 3-42] AH]

(MR =23 w7 7]

0.972
1.000 0.971

0900 0,932 0,929 936 \’ 0.946

20124 20134 20144 20154 2016 2017 20184 20198 20201 20211 20224
—HQIMH|A  —HEMH[A ME|22%

1981

1.200

1150

1.100

1.050

1.000

Hl2~Z 52 20121 0.929904 20224 0.946=2 2
0] AT} Yot AMu| Az e S5 7
—20224) Zol g g 2o F&Ao] ©

& HolFT) MU AR YRRED FAY] THAS
2012 0.932014 2022\ 0.9550.2 AZ A5t} Tl JfelAn| Az

®o 20124
H

2zY Bof ARRED FAY HEA WE Fol

[Mu|=25: T&5F 7]
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20123 201349 2014 2015 2016 2017'F 2018 2019 20204 20214 2022'F
et LESEES
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MU AR S ok ARRED FAbl ek 584 442159 oldudadt v
AR oir] B TR ol p<0.019l14] F(-)9]

oo o
iy fi
=
f =
ol =
R

o
g2,
50
o

Trolde] ASHAT v YA b SHHFE2 $A4 Felds As
w4 AIte] S Sstaat ol mayt s ddsly] £43 olda
w3

PCSE(Panel Corrected Standard Errors) & 3

oX
fol
&
=y

e N Jo 2 o

donr 249 A7), FAT
A S] SYUFT 242h Fel5F p<0.013} p<0.05904] ()] e
o go] AEHUh webA] AUl A2 ARRED FA] FRAS Ass Y
of QMU AR T R F4719) §157e] ATAuARE Holel t)E A

271 9ee AT & vk

=
=
N

Of

o o Ko g
N ol
e X
Ho Y

ol
o
ik

o

<3 3-72> AH|2RR PERED A 284 AL 74
an A9 GMM | sid A9l | A9 PCSE
= FA A3 449 FA 43
Tot_Gov -0.000 —-0.000 -0.000
(FATH] div] JF-AFH] T2 (0.001) (0.000) (0.000)
Ave_Year -0.001 -0.001 0.000
(AFTA 2] HFA=p) (0.007) (0.006) (0.007)
Basic_Ratio 0.000 0.000 0.000
(AFFA 9] 7|2AT FAHF) (0.000) (0.000) (0.000)
Mandate_Cost 0.001 0.001 0.000
(FA7H] div] AT T2 F) (0.001) (0.001) (0.001)
doctor_ratio —-0.001 —0.001 == —0.001%*
(FHAATY T AT HF) (0.001) (0.000) (0.000)
big_company_ratio —0.00 15 —0.00 15 —0.001 ==
(A7) dib] o719 FA)E (0.000) (0.000) (0.000)

T p<0.1(x), p<0.05(xx), p<0.001 (xsx)
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A7 =812 nE SouE 44

L 58 #4S 918 7127 A
ABAAEA Bolel NERFAAE Ve FRF, 11719 2252 AR 28
% Fio] 25 ¥k 4= 9]

202 A7|ASZ}, SaAlER] ol B EalE s} TE
il

AW | FEF AEF A 9]
ANTFEA=E 7%= A7IFE5EE, MY 4 WE7] V)=
HjE] 2 A| 28l 7]& HE Z A 28-S FA3e FEEE Aor|s
A7
1 71%ﬁ A71AF T4 A =" 7= A7NZAAFS e 4 Qxg 4 FX7|=
o Eo 21 3 7] 2
MXPJ A= )&
Az A mE) AsHA 28 FH3E FE BE /e 4
= A=A A7)
Z 2o Re=t 2} =k A2 =i Z@
2 Z}%;g_'j 2 AF A28 7% ARs Aol 0"1% 7 j 027] 2T
o-8-7]& FEREVE
22X AQ ZlEE 22]O 0]F) 2o Zx] olxal |l X3
2 2A A2E )% TG A TS H@;J_?Zﬂ 13l 9 A
7l
sto|HEE FEAE Stel B = A A|2El9] Alo] W FHHEA 9
i 2w )% RE A28 A
’ T tolBel= 5
o =
7)& orFI == T Hal= 2beE A AE =
Aol A] 2] sto|BE|= apeF Al2Ele] FE Ao
=3a 7% A & Oﬂﬁxl 35 % 4 A4 BVl
\ ZERZ (@it d55 9 wd Yz E397)%)
—”:-7]% Z 2 22z} slolvglu zlako
APLERE 1w /)% 714k, —m_#}, stelB = Ao
AGREE(EE A A9)

BHIOR] VEE TS Algt tAY Vo] UeR TREEX 40, A7} oS WA
EdE== 2232 RaaS(Robot as a Service)oll 550} 411§ 22 wjAIStaL AH] =2
ko 2 BFAAE SASIAITE A FA R Aol n]| o) AR AZ A5G
A, A 2= 19 28R, AEARaE 7Y ARRE TR F 87 ARFE

A 228 AR,
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A3 A AAGE2} D | A28 Roko] Ay BA

<3 3-74> MuU|~2E Fofo] J|EEFAA

ikl TETF il g
2] 7] AA) e 2il &
1 7|91 Au] 2 Tl asg 2R PR 2R 2P7), AA), w58 2R S
M&
Adg 25
THOIUE 2R Y=CEY, FA] B 2 (3 Hoks Al9))
ARAATAE e g =3
9 AT B2 EFANE 22 FoRE AR
a0 8 2aAas i | 29 23
o7} 9l o2 M|~ =5 EMI JHE(F, °P7] =) 25
=g l‘ﬂ(xﬂﬂ) 255G 2 ek
L g1
88 2R A =y
2. U 5% 58 ¥4
2.1 ARAAEA} Hol

5 FSAAEA; ok FEES] A 2004 17474
202390l 1,66971 0.7 Z7lelqich A HE7HES 12.64%0]t}. S+ E3)= 2004

Lo, a2 B3] 2004 2471014 2023 1547
o7 Folyit) 2067t A ] FEES] 119= 12,0377 0= 83.46%2] H|FS A48}
ek 5 Fr R RS B 177 79.64%004 477 85.11% % F==A 5553
HlZo] O ol d=xFAle] 5a|dgo] o] FolA|aL Sl 7|siofoltt.

49 10709 A =9 Bstol A =2 YA om Be THATE BAskal 9o
&9 1912 A AT DE-L 20060~201807H4] =917F 2999 21, 20190 &= 49],
20210l = 591, 2023ell= 691 & Al HojA|aL qiok 5US 18] 3~491E HERARL
o 20199 o] FH-E= 291E A& AASkAL k. v= %

& A& o ® FAghL e Ao ® YERaL, Fe 2010 | 53 552 ¢
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o} AFAAER} Robrl 7 29 x%awos 2 PSR, v, QR Gt ol
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ZlEtopRE A7IEYrlsdt SE sl leitore] SEESITT wokth ATl
ol A EREIEsE |50] 534671, A7} AP [50] 376971 0% SE531G}
T 7He] AT okl FSEO] e AR LERITE 9] =7t tiiate] AR E eI
& A7} FA R el SEES AT FEEe] vk 1oy Y-S AT

9] SHES|A} Bl sloluel= Al the SHESE Bael we A0 BRI

o)
co
(@)
M
o
il
(@)}
o0
o~
S
e
)
N
ol
=3
X0,
9
N
s
of\
o>,
o,
re
1
=
E
o
-
N
k]
%0,
dlo
tlo
19
2
4

H
;O

Ak 20147F ghel] S5 AR ARE Foko] FEAGE 2004 407164 20239
621407 F71ekoty. AHFE/HES 15.53%0]t) F==E B38| 2004 37710
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A3 A AA S} D AJn) AR ok Axl B4

48] 1070519 A FHRsl e a2 pEdo s SR 2 HHEo] Eol &
9 1900l M3} glek. YR 20119744 292 2 8kar QIglent, o1 o] Fof w]to] o
oA 391%1aL 2021 o Folli= = 9)7F 79174 EolH|aL Tk W= 20113 & V1o
TEATF €9 2918 AL AL, FHE 20199 o F FHEI AT ke 2022
ol Felli= 3947HA =917F Sehsih

7P 71ERTEATAA = &=, v, S5, 99, AMuths el R Akl 1

_

nr} o} 5] HERIgoR e, Ui, 59, s B Hitolshn Au AR
ob= @501 AepAgle ohd Alow BAHTh 5 TR Avud, gEe w

£ A A SHFE AL R, F, F3, GHE 4T NEAFE A5
TRk pobAA] AT Hof Aulmitioll ts) @el Aekd S5 sk gl A
o= Byt AL NEHFEATT RE FhlA B olshe B4 P Ut S5
A Mz ioks Awe] AAkgle] okl Ao= #AHIT

AR sRod 2= 7PE R 0] 2 033402 33.63%% 7P Wokal, 1 U0 % o8
() EHe] 14007107 23.16%= AHA8taL Qith gh=y, 4, T2 7R 25k 5
Aol 5eldso] o]FofA|aL 9l n= ¥} 54U R (Fe) 2RI okl FFy o] gk
o 58&ES st e AR e

AFFAEZE 7]¢o] 4,223 0.7 69.85%0] L, tdto] 9897 0. & 16.36%, 7H<l0]
4757102 7.86% % AHA8taL Qlt). g2 tgte] 5587 H|F o] 18.67%= t)ghe]
ofgto] #okal, WA w7k 90%0ldol 7I9FA 9] 58d-so] o] FofA|aL Q= Aow
LHERS T}

4
3] FEAT SEEHATI P BRI, I vhee.
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= 7193 7199 T A7 Bth 7R ATl e sAlesdT s 719 BAEkA
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R&D ¥FAfe] g} S A(2024)

PQI(Patent Quality Index) H7} Ao A= =& H7iAl 5,04940% 1,12670] $-
FE8 e & 4 = L1~L3ell E3FE o] 9laL, ml=o] 24471, o] 100710] F-+53]dl
FHUTE $FES] BlF A= dhro] 22.30%, TSR] 45.78%, Y¥o] 18.00%°]1L, F
& 587102 63.79%% Roz FAHT

= 20049 405714 20234
10.89%° E}. n=5A 58] 20044 16871

0234 1,333712.2 53131, 9)==7 53= 2004 2377194 20234 1,55471 0%
LHERE 1% T SEEFATE & 14,1600 02 41.44%9] v]FS
=4 58RI AAsh= BIS(2F50%) Bt Yol 1]

i
S
riet
o,
X
il
Wi
o b
M
o
1o
ol
S
)
-W

391 107459] SEEFE 7o AvE 9] Wsks AvEY, v5e 20051 ©f
F 58] 1915 AAstar glek st gt 20061 o) 2919} 3915 x}xl's}ﬂ 3L,
1~391¢] 9 H3h= gle Ao sh7t 2023
doli= Sl ofo] SAR Welztal, o5& 2011 o] F 5581 %ﬂﬂ SHE o]

{1
7] A B SREHAS 297t Aokl 202390 492 &

ftl
L
o,
3L
it
e,
rlo
A
1
1
Ho
>~
3
e
o
_Q

Z7PE TefFEAFAE o] 1942 7Pg E1, 9, o]xekdlo] ZHzt 1.50
L272 “I'Hrh o} 7 S7he] deRiigl o vehstkal, =
7F tolet® et Ztsre] HEigl opd Aom A
A E, GRS FES] THG E9k3, $he 2977 o] 7
A& 477hel) S QAN V|EHFEATT T} ok ARBAEA Hopt 59
sPgom HEH I 9lgS BolFal glrk

7P F)R1IGAF(CPP) ol M= )=} o] 2~ehele] w5t 9]R1-8-8l5=7h Wk 32 2.65
2491 10705 T 8RS ASAAANF(NPR)IA = o] =2t dS A 9letae H 58T

A A857F A2 Aoz e tiie] =7t S8 w4l 5 Ak Al T
Tk Ao YERTh At As Al oke] ZEw@F7(TCT) = 7.71d 0] 1T

27 7)edFE A4 (PI) oA &= m)to] 1.572 71 =11, o] ~g}allo] 1.360]%c) o
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A3 AVAAEA P A 22 R oke] 34

EO .68, 3t (0.38% 7]edSFH x4} Wdt), V| e X Gro| A = n|=o] 22.257.269]
al, Yol 6,358.31, =2 1,501.26 2.2 YERRTH

<3 3-75> A9 10747719 n|FEZE3S Patent indicator 23

Esds | VE0sE | BT | V9| . | USHEE | Vleed
F (Patent 2|5 v)ol g5 2|4 sy | | LEASF 7]

Activity) (RTA) (CPP) (PID) (NPR) (TCT)
w) =5 14,160 0.84 10.90 1.57 22,257.26 6.15 7.79
IR 9,304 1.50 4.74 0.68 6,358.31 1.72 7.70
Sl 3,928 1.94 2.65 0.38 1,501.26 0.79 6.86
=d 1,620 0.95 2.60 0.37 606.50 1.90 7.92
=0 1,071 0.97 2.84 0.41 438.22 5.63 6.96
o vk 590 0.48 5.72 0.82 486.53 0.94 6.87
Fhuct 437 0.83 6.64 0.96 418.61 7.47 8.75
R 437 0.66 3.32 0.48 209.52 2.56 9.05
29 310 0.92 1.52 0.22 67.92 2.69 8.51
o] Az}l 298 1.27 9.43 1.36 405.20 58.72 10.19

7)o R A7) 5y 7)40] 16,2517, 3EFE RS |<40] 12,3797 0]t} A 57

&
SiopiEs ST F IS |sobe] AT-FEEILES w0l 10,799 0]aL H7]5H
710l 2712k raloict. Eh s

Ed)ole v AYHSAAEY|SE 5114708 B S2ESASE HSth %ﬂ%i{—
m=-2 A7)3F FHA 2R Ewoll A, YA 7HES AGE-EREE s sitokl A

B SHSALE woATL Ack 51 P18 A= ST o Hmi i
1

i

ZAN2HE 7)%0] 82507102 EF|gEo] 2

2

T “charging’, “voltage @017} 8 719 =2 AWl Yephtar 9lof, A7|A-sake] &
AlzEld AEHgiaad B SEES S0 Bo] HASt A dS HYFa 9l

AFFA-ZE 7|¢0] 92.72%, /Slo] 4.45%=07 F2 7|¢o] 535S Frslu
om, i) =7F B 7]fdel o] vk 5 S 8 58 uAte] JuIehe-
A A S 193t s Teabsatel Erabeat SAldA 297 R EAbEA7)
o ®ol7] AlAgaL, 37 M H = B ERbs AL, R EAsA), diiabsat EH s
i Qe Ao BAEJL, 410 E duiAEa) 7MY Be B3 ala e

%2,

N o ofl
o>

FTeATFES AR, AA v 5FE55A7 34,1737 FolA 3,009 0.2 8.81%
o] H|FS AFA|BFAL YUt} o]F 3ol 164149 FEdAT 555 oiZjTa— HOT gpie

AthApEate} 7]okaHERIke] FEA T
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R&D ¥FAfe] g} S A(2024)

A7 TEAT7F 2414 0.2 A Fe AT 80.23%F AL Sl %7IE s
AT E S A=l FEA7 7 Bol A 59, vl tE 57k 3
AT7F flov, e S7HES 5] FEdATE AAEh e Ao® vk
K-PEG 5837} 23}, 58 5Holgta & 4 A= S~A25H9] dFolA= 5ol
4,60571, dxto] 345371, g=ro] 1,171 SE5S|UFE Akl Sk F7hY 555
Sdgroll M v, A, 3, 37l=ro] AAIshE HlT 79.82%°1u S~A2Twel 53] 1|
TAAME 88.56%5 AAISaL Qlo] FEdAFEAHEoRe] 4581 9] tiE-S 3750l AP 8t
1 9= Ao Uehdt) Ea], 92 Frhd 71449 H)1FEL 25.68%0|L), $5ES Q] H)ZE
& 33.13%% SENE E—iﬂﬁ?oﬂﬁ ZEF 71250 H|2o] o Aoz ey

PQI(Patent Quality Index) H7}oll A= =S H7lhAt 3,928 A% 3927 0] $-FE3| g}

N

& 4 Qi L1~L3o] E¥0] 9, v 51087, QL 1,838700] $4-53]0] x5t
of Q= RO vhebdeh, K-PEG B7bastsl 9] PQL B7kAE vise] oot o
Bk 014 YIS POl AR B S5 Ml LI-LS5 ) w3

A eksto, oplo} #7lel AR, 9 53, iRk B Salol w8 L1-L3%
W] o] YA Ve Ao BAEgT,

<E 3-76> AFNAAEAE} NTERES| ] Fy1H E3Ps A}
—n K-PEG |7}23% PQI H7+2 7
Yo lgna ] wzE | s~a2 [ wE [ gagg | w3 | Li-Ls | wE
u) == 11,695 41.34% 4,605 44.19% 14,146 41.43% 5,108 55.76%
A 7,265 25.68% 3,453 33.13% 9,296 27.23% 1,838 20.06%

&= 3,621 12.80% 1,171 11.24% 3,928 11.50% 392 4.28%
=4 1,391 4.92% 328 3.15% 1,620 4.74% 340 3.71%

1 978 3.46% 132 1.27% 1,071 3.14% 228 2.49%
o vt 426 1.51% 103 0.99% 590 1.73% 65 0.71%
7ot 350 1.24% 104 1.00% 437 1.28% 171 1.87%
Zg 329 1.16% 69 0.66% 437 1.28% 119 1.30%
29 dl 273 0.96% 32 0.31% 308 0.90% 74 0.81%
o] e} 280 0.99% 97 0.93% 297 0.87% 185 2.02%

Backward Citationg 283 7= o|E% LA A =3} dEL A= 535]Q18<] Ald
ol Bl=9] 7|Eo)Ert sk Aow FAERILE deE A Vet w9k, U
M=t A, T v A gkl 7)eoEEr 2

SsldAte] 7| oEns AvRd, Eo ek A, FrAEAl, dhA-sat 5 o

O
w8 S8l dAES A1 8(Self—citation) H] F-o] 3zok 7] iEe] A4S 7 AL A7)
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A3 AVAAEA P A 22 R oke] 34

S et e Ao® Yelytal, Az, oaksal, WAk s} dla 52 2]
-golele EQERRFsARY] 5318 ] ol A7) w7 7EE EERRFs AL E3E
o] &gl e Aow EHFAT
<} 3-77> n=IZFEZE3F 9 =7} Backward Citation A5 A3}
T | vy | dE | 3= | 59 | S5 | i | Ay | Zgx | 29d | okl
)= | 476002 | 38,303 | 16,268 | 13,742 | 11,043 | 3,037 6,267 2,761 2,400 | 56,977
SIRC 102370 | 73,718 | 15,000 | 6,338 | 6,286 | 1,455 1,810 1,600 1,904 | 13,253
3= | 22558 | 5,072 | 9,893 | 1,061 | 1,083 424 421 163 248 2,153
=9 27034 | 5,521 | 2,248 | 6,531 | 1,173 174 643 458 603 5,462
=T 6,038 736 482 245 1,422 157 102 59 32 459
et 9,603 | 1,245 585 267 961 708 393 78 54 2,775
FiLbc} | 14,264 | 1,076 553 314 324 118 1,116 125 93 2,027
>~ | 5,257 942 531 391 320 67 158 393 80 842
2ddl | 4,348 432 197 129 71 35 175 69 416 429
opkll | 6,586 581 134 99 177 27 70 24 19 7,349

3.2 MU &Z5 Fof

At 2037 vl TEE AH| RS ok TEATE 2004 47671004 202319
2 8.88%°Ith. Ml==A 53]= 20049 37471l 2023 1,363
Ao R Sola, 9F=A B3 20049 10274014 2023 1,032 0% Sojydt Aoz
el ns A o] SEES|AGE F 157137007 65.42%2] HlFS A4A|8kaL 9lo] 1]
A 58jollA wm=a] 58T AA ek HlF(9F50%) Bt ot ml=o] edoR
F& HTE s e AoR YEkT
&9 1074=79] S5
TEESATE 7ML ¢
o9 2~3915 o] fAlekaL dvlon, 2021 o] §- =917
4915 AAFTE g2 201597H4] 3~591E AFAJatthr) 20161 o] % 2~3ﬁi =97k % és}
St 2023300= 7 Hl=el ofof 29 AT. HULE 2018\ ©F SET TV HolA
202300 795 AAEFaL, 29 iR 202195 E] 29171 Akssle] 20230 39
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oy
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_9, N il

% j]';(]é—]':ﬂ- 9,)1‘4’ %‘%E 2018]5_ O] 47]— ULO] /\1—(_':0],57_ g_‘]—_; Zﬂgi E}\]_E/]c}\)}]\q_
ST P FEA oA o) e, 2912, Ak vIShe A% 85 R A1 R

9%
o 7t 7ke) Ao R vk, R, 5, %, FHS )& AT EAG Bl

sh= e} 2we] Meele ol Aom AT, 5 FoEE Tiele Asny,
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R&D FAF2] A3} FgtA] A5-(2024)

)=y, o]zl AUtk 8] 1R Fokth S 47l A 7S] FEAFTL TR
O} oA deRiloR wslslar girh Ui, 55U BE F1loA] “1HL} Yol &
TR A ZE w7ke] dEEg el obd Ao® A
=7P FR1GAF(CPP) A= Pl d) A~9)2a= 53] 4t 991831571 503] oo =
o9~ Q). g CPP7} 12458 *M 107H = THAATE B8FAA A5 (NPR) ol A =

S/ 71EFEAFPIDAAE v5e] 127, 29127} L1302 “I'urk Job A5,
2 95aha 159 FEe] B Ao UEth 11 98 IAES 71$99EA5 B

Hoh vkghth dhate 0.272 3, dlRde e} ) 7)E GRS g e Ao R 1
ERtt). 718 Aol A= vlare] 19,968.88% A0 R w7 YERgtaL, d¥-e] 1,011.38
2 7 uroly derd 347.952 SR5S Aol 391%ley e HA il 592
gholl Ao BAF

<} 3-78> A9 107=7}F9] v]=5=E3] Patent indicator 23}

A% | AT | AT | RV | . | USHEE | V1EER
T (Pgtgnt A 718 2| 4= TS) S E-E B =]

Activity) (RTA) (CPP) (PID) (NPR) (TCT)
)= 15,713 1.32 57.79 1.27 19,968.88 | 20.60 11.45
JE 1,521 0.35 30.24 0.66 1,011.38 3.99 9.77
3=t 1,271 0.89 12.45 0.27 347.95 4.43 8.35
= 745 0.62 36.66 0.81 600.63 3.38 10.28
At 636 1.73 16.77 0.37 234.57 6.98 11.51
EXCES 593 2.07 51.37 1.13 669.88 29.95 10.04
T 582 0.75 2.69 0.06 34.39 2.70 7.69
QES:IT 461 2.80 25.00 0.55 253.46 14.38 11.19
Y= 422 1.48 11.33 0.25 105.18 7.65 11.51
Kk 332 1.02 38.98 0.86 284.62 14.04 11.01
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A3 ARAAFA D A 223 Rope] A} £

ZlEopd R AN Aok o E () B0l 14,3487 0.2 ThE A7 s iokE
Al Ao B SESIUFE BYlaL O o R 7PdRESe] 27327, BE(EY,

FA TR0l 24184 oItk 7PEEE Wl 59, AU, 2912 52 AR (rE)

ZH Fofe] SEEI AFH] 9, a3 T 78 25 55550 F5H o
NE TS BT Qi) dEL o E a7tEd HlE) iy os ERRie TEEAS
7 B2 Zog Yeisth 5 F7E A SE9HAdME BEE A “tissue”,

“surgical”, “body”,“patient” & 5} FHAH o7} o 7|Y=g AW YA )
AFFAMZE 7|0 81.15%, 7]210] 10.68%, thelo] 5.96%xC.2 7|¢o] 55|&sS
Fratal itk = Ffurhs A R o w7Ese Hls) /1] 58 EEo] gt
Ao 7 VEpytt), -8 LG ELECTRONICSSF SAMSUNG ELECTRONICSﬂ 291 1070
S8 AA el 3] Stk F Ak 2 10dAbe] 5553157 24 S8k 3l
t}. INTUITIVE SUGRICAL OPERATIONS®] 5\ F+7]¥ & ?{Poﬂ*ﬂ 58&-so] 7HE
B 790w el 49 SSAAEY Tlsiobd 58EeS £l Al ozl
t}. 4$] 370AF¢] INTUITIVE SUGRICAL OPERATIONS, COVIDIEN, ETHICON ENDO
SURGERY+ 9 (Fe)E3o] tiiie 55350 HATHo i, FAIRIE
(Co—Citation Clustering) =4S €3t XEZZoE AAZORE FHHo At} LG
ELECTRONICS, IROBOT, SAMSUNG ELECTRONICSS 7}4-§ 23 Fofol] 55E35|E59]
JzHo] dar 53] LEEYQ A o] EokE THoR TFHE0] Stk
AT AR, A vESEESAS 24,0174 FolAM 1,248 0] TEAT
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R&D FAF2] A3} FgtA] A5-(2024)

EHEF U[FE 7286% %2 FREH AT 1]d] $5EHEF vlFo] T o} Baje] 47
G0l T #7hSl Ha) e 5e 5 Aow vehit. #5-e Bri 58 1081
Aol $REFE 190402 e,

PQI(Patent Quality Index) 7}l A& k=2 H7)/d 1,25271 T4 207710] §-

E3]g} 8 4= gl L1~L3el 38ty o] itk n]5-& L1~L3 53 $=5E5d47} 5,0114,
A2 18071 0.2 FAH ATk K-PEG 7HA 79} PQL H7HA ¥ BT nj=o] otes o &
= Hl TS Ak Utk 1 0)9)e] AT ATt L1~L3 T 553 AT7)

9367107 N2 T}So R T AR B SREFHASE BT 9 A0T F71E Y
oh 9, W, F7 5 oblel F7ke Pl BobIA B S2E A% Ws L1~L3
Sl o] Wi ek Aoz RAH

<¥ 3-79> Nu|ARRRo} n|FEEES ] Iy 53597} Ay}
o K-PEG H7}2 3 PQI %712 3}
T gsme | w3 | S~A2 HjZ | gAgd| W= | L1~-L3 | w3

)= 11,824 | 63.00% 3,375 72.86% | 15,706 | 65.48% 5,011 73.22%

o 1,242 6.62% 237 5.12% 1,621 6.34% 180 2.63%

Eisn 1,081 5.76% 190 4.10% 1,252 5.22% 207 3.02%

=4 604 3.22% 129 2.78% 745 3.11% 137 2.00%

= 558 2.97% 105 2.27% 636 2.65% 160 2.34%

29~ 505 2.69% 93 2.01% 592 2.47% 236 3.45%
= 551 2.94% 40 0.86% 579 2.41% 62 0.91%
oj~zkel | 380 2.02% 71 1.53% 461 1.92% 161 2.35%
ydes | 337 1.80% 85 1.84% 422 1.76% 93 1.36%
d= 271 1.44% 55 1.19% 332 1.38% 120 1.75%
Backward Citationg €83t 7]&9)E% $A A= Hludld BE 1717 vl5=4 &
312 718 ol 183kT 2l Ao etk FHA) 55188 Aglsa, A8, @
=, 59, A, olagtle ASte] S5 8-S Boldhu gl AoR etk A9

[€]
njEAe] olo] QEFAe] B8j9l8o] BT, FHE ARTAT §EFAe] 553180l
_L

72 AS BojFa vk

I 1101



A374 ABAATA 9 A 22 o] 3t 34

<E 3-80> W5 =E3F] 9 =7}H Backward Citation A4 &3}t

-
M

e dE | 7 | 5Y | AU 29x | S |olagddds=| dx
vz 12,165,257 | 15,280 | 9,805 | 8,927 | 18,537 | 511,498 | 5,511 | 24,433 | 7,788 | 8,151

| 129,004 | 10,054 | 3,258 | 1,546 | 1,374 | 31,980 922 | 1,854 | 593 889
g | 29,531 728 | 5,196 | 334 733 | 4,265 855 | 380 130 215
=4 78,517 | 1,276 | 611 2,411 909 | 17,148 309 810 499 590

Nyet | 38,290 564 420 448 2,102 | 6,936 143 667 232 241

292~ | 29,453 161 101 240 279 | 22,776 75 1,194 189 89

5 4,312 103 328 56 90 2,476 | 434 295 65 87

ojlxfall| 34,781 309 290 272 437 | 5,918 252 3,060 297 180

vd#=] 13,238 123 122 278 168 1,856 57 262 869 100

%= | 35393 410 389 236 337 | 10,690 92 524 169 796

1. @33} v o] B RED A9 55 58 24
11 B30 BHA 9 53
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ol
St

E3|0) A HSAA TR} ghatarA] o] SEEFHASE 10,779710]
a1 o] Fo M ARAY TEESF| = 1,793 22 16.63%2] TS A8k Qe Aoz v
B A A= 473 A o] 55538 4,9957 5 A4

A9 1,190 0.2 23.82%9] HS& A8kl e AR YEh XS As A} tofol A

ARAS) BREHE sk Fel WA Fom i Ao e

)

20101 o] F F=i5H 530 M M aRREol == o] SE55 7= 4,535710]
o]FllA FHAY TH5S= 1230708 27.12%ﬂ H1E& A8kl Y= Hlow

|

i
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AV N

o} 5 F71E d3o A= 4971 Ao 555 2,209 T AFAY s553AF
= 6837122 30.92%°] Hls= AHAIStAL e ACE yEten, wf 1 FHRAY T5

E5)0] u)Fo] AR FolAa Q= Ao Ve,

ARAAEA oo} An|ani o] ARAY FRESY) WFL dada) ARAY 5
s1o] mF e} B YeR} gye] ofa
oF= ARAY B SEE3] WFur) oF 10%p o4 A7} MolA L glo} AR
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R&D FAF2] 4o} FEA] 917(20241)

(29 3-43] @==4 53] tin] F=AFA L 5359 vFsd=
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Al R ALAEH S} Y SHES ) S5 vFIA 2 Aol Pl Ao

A9 5257 9558 wFo] 23 o Btk K-PEGSH
1

=
T 225%K 0 Fof AH R 49k 5550 Waw B
T 23.0%8T o SFFAE ek Jlom 2.

<¥ 3-82> VIHHAES O JRAL 55 S84 BAAAI v

o K—PEG %7123} PQI #7172 3
37 3 S~A2 H| 5 H7td | L1~L3 H| =
Asy | UEEH 11,695 4,605 | 39.38% | 14146 | 5108 | 36.11%
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A3 ABHAFR W MM 22 Hoke] 4} 74

FE w71
85 | FAA

391 | Aeustusted e 27 0.392

2018 1 gage12a749 11| 0.386 o gl 22| 0.385

2022 F 3tk 49 21 | 0375 @=Heb)Edrd 11| 0.360

A 63 0.375 RlEnE i e 21 0.280

OMEALS] E A A 63 0.375 | gz distuiatyge 10 0.213

| 3= (FE1EE), dARS(FHALLd) oz HFddds =9

AR meke] 172H20139~2017) el 2454 3 viZleald 89 71k
AH 225 Fofe)
7H20183~20223 )4
6]-0] J—EOﬂ:rL,] sﬂ

Q3 719, ot 2oz FEATY BAFAL 7ol S 27
BFAA L A 39 Jee e, AT, )Y o )

FARA 2o d9d4AY A FEsk Qo

H o] [e]
_%% =27 ]2k _%% ufj 7}
g5 | 44 b g8 | FA4
F 30 0.778 A5 =) 30 0.819
2013 sl et
N 6 0.560 JO, 6 0.385
2017 -
7] ob A S 2} 20 0.519 Rl i e 6 0.143
Bl ] 6 0.483 7)ok A5 2} 20 0.033
5 0.483 EAFA 7] 5 0.005
5 =3 5 il 74
_ 718+ _
85 | FAA 85 | FAA
=9 10 0.425 S ately] &9l 10 0.802
Akl 22mfE ol ol E AM=distal
2 0.373 4 0.456
2018 T Arshg E o
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N LRI SR EE )
* Degree: 7} =27} Ay B g2 w9} A4y JEAE YERE AF
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s Closeness: &t L:E7]— e x99

W =4 3F ARl ETH A8 st 27 718 AR 555 A
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* Eigenvector: == 7t AZ 9] Fivt ofy g} A& 1183} Degree’t 2 =919
AAo] FaFHe vrgE = A%
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FH 20179714 kel 4] 49 e flell vebd 71ake] ShA FETAA Y i lEAAE S

3 EZ3 A9 7]l xEE o 9l
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713 Degree | Closeness | Betweenness | Eigenvector | mean | &9
)G H T =2 A 0.571 0.583 0.714 1.000 0.717 1
AE g gtasksy e 0.286 0.583 0.571 0.781 0.555 2
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« 1 AE F ghol 091 Aol E9lelA Al
g 201837 202283704 el M FE7|e] w9l maksrlElrele] 19
2 Ueht NEARE SOl mE5T g9 719 Aol & Kol glov R RS T =
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3
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O rHAF 3] J 2| Ak 0.130 0.375 0.142 1.000 0.412 4
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A3 ARAAFAL D An] 223 Boke] g 24

AR BrA =E o] AR e tke] 2 85571 (Behavioural Additionality)
A (7, 2008)” A= FEMELIE dist 2 (719)A74 T4 A7HES
A TA MME AR RN oH, o]5S AZdsks AClE7H B UESA
daFelo] ek A28 BE Aot o]l IAlell A Au|=mit okl HYUE A
& A EH 27]dE 7193 tigke] AFUIE A AlFste] FEME A7} 4373 &
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=

<3 3-107> AU =25 Fof AF/MEHA A4 2D A=
AU 2=2 5 g7 AU 22y ZR= R ENCE RPN
1-1. 7IAHE 2%
1-2. /MIA7¢ 25
170 1A ) =
1-3. /MQoA71g =25
1-4, &8 23
& 25

A

>
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A3 ARAAFA D A 223 Rope] A} £

o]A} 27l9] FR-FF 11702 AlF-EFAA9 NTIS ARE -g3lo] 2012~2022W% A}
ofol A1 ¥ 35779 Mu|AmR I AGNEAAE AEaglon, 7|FRE 14770 7]
ol B R&D A 9& & Aoz Ueheth 2012~2022'd Ako] MR Fof FH
R&D #AIE 7W Wol a3 719> F 13719 HAE T3 o= e on o=
il oF 1.370¢] A HAE e ol

AUz o AF7hdaAle] A A 25 AR 20129 DR HAE AL
2 Azt F7keke] 2019 4670 2hAl, 2020 5770 FhAl, 2021 8734, 2022 8370 2}
xﬂ A o] o] Fo Ak o) 20199 o] F Au|z3t g AR R&D FHA7} A bk
& HojErh IAG A LTE 29~49] Abo] 2 UEht o, 2019 01T°ﬂ A
.3ﬁ%~4ﬁ%2i FAF AL ATk Fa7Idel] gk A R&D A Yolgh= SHolA o]
T e Hom B £ 9

<3 3-108> AMH|AES Fof AR IA A B Ads

T 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022

1 2 9 9 14 17 32 46 57 87 83

1.5 11.2 | 23.7 | 22.2 | 33.1 | 60.1 | 120.2 | 185.3 | 234.7 | 346.6 | 278.7

1.5 5.6 2.6 2.5 2.5 3.8 3.8 4.0 4.1 4.0 3.4

MU AR R 7)eitopd A daiAe] B A EH, AEAH 2 fofe] 2hA 7} 333
ME OIS 2R sk 9lom, A H 2 okl Al 24702 et HAld Ade
Q 785 AEA ]2 ok R&D A 1 3.8914, QIAH] 2~ oke] R&D AU ES

T 2.6990 % e

<X 3-109> AH|AZE 7] opH A A A4 2L YT

T 7] 914 B] 2 AEA 8] 2
A= () 24 333
ALF(F9) 1254.8 62.5
A F ALDF(FY) 3.8 2.6

SHM Ak ek ol Y- R&D o711 9] ks Avny] feiM = dlid 7ol o
F& 719 AFARIF Ded], & Aol AL oket 5 A8kl KISTEPA
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R&D ¥FAfe] g} S A(2024)

Bfrstal gl =g 7HeolE (KoDATA)E 2-8-38I3ith 44 R&D 31714 2l=Est 719

AFAB= AR EE Ve R HolHE %?‘5}741 s, $a7199) 548 AFAR

7R 710l AR 19 AR B B0 240 Bhesh] did 24
o1 AS1519100], ol el Slole T4 AUL B A% ReD ADL e 257

% 2587) AL A ges A4
i 7199 49 A5 ReD HAZ FAF APe] gl 7)o A4, A
Hol 47 wAe thgwt P,

4

A, g7k o8 (KoDATA) S Z-8-38te] Muj2zlt Fof A4 R&D 537193 &
3 TN EFA=(5-digit) E 2= 7198 138 o & AdEEkel o, NTIS Hlo]E S -3}
o] 2012~2022\d Aol Mu|AzEE Bof AX RED A =33 Heo] gl 7S vl
371 o= AT o]9f 2 WA Fal HEA R gt 1wl X3 V19 #
A= oF 10902 Uehsth HEA0® 109) i I5S ddo= vidiies &
gato] G R&D Fa719 3 Wiz, 49, A, AT, AdEREE, 9% Tl
Abet 719S HH%JS‘M A8k

A E Aol ShA 7 |A(A ) A vl () o 7 2 AES AHES%

J B M5l W, 8, A, FAAE, A
2, 3, A R&D FAbe 5-& Abvinsiy, Ase Mw M| 223 ok AR R&D

el 71gl0] 719 R g el A a7 u ) S-LE EAS Hola Aes &

Qe

+ Utk ¥H, R&D FAtdolu 58 B AAd 5 719 HA9Ee HEhE BgelA e

5 R&D F87]0] $-23 54S Hole Aoz el F, A a2y Hof JY

R&D A €& & 7|9 AR AdS 4] 2 7I9ERT 71 tEE Foy JAl9F

o] Hold 7IHEUS BRI 5 Atk o|AH M= thE 54& Hole 7 HH(E w7} o

)] Aol QlojA] gegk W o ® etk 1 At A 88 7 A
gict, wEbA] W E S5 A8ste] Al JIEAlo] o] Fojd Hart gtk
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A3 ABAAEA D A 223 Fope] A3} 4]

<H 3-110> AUARE Pof 7|2 EAT B4 Y PHE 48 4

F7d (AT v 53719 (dx2h)
TB 258 obs. 102,185 obs. o=
3t ¥} ALt ¥}
EH (] 9) 60.7 98.1 147.2 3181.8 ok
A8 0d) 11.0 7.2 10.9 8.3 ook
ARHA ) 94.2 142.7 155.9 4374.9
SA(8) 35.0 32.9 30.2 343.7 Kok
FAHEF(Y) 53.3 109.9 85.7 3004.0 x
A (9 9) 7.4 12.4 10.4 172.0
A (99) 40.9 62.3 70.4 1439.9
R&DFAF (<] 9) 6.0 8.8 3.1 132.4 ok
53 2 AAAR) 29.0 48.0 2.0 55.2 Ko
Fow, w2V 10%, 5%, 1% oA AR frojvgt FAXAES o]

¥ 3 g 5
2 FART ¥ Aol AT F4S 99 /19 ATl FAT 5 Q= o
Fe ATUFES BEAY 0N, WA HFRF F4 2Z Ainw ofehs} go] FjF
F gt

<3 3-111> AH]|AEX Bo} probit Xd 24 Az

i Al standard error $95
A= (loggh) —0.0695181 0.0786922
A2k log k) 0.0665369 0.0769673
FAEF (log#h) —0.3448363 0.2424484
ZAHEF " 2(log?h) 0.0130095 0.0095504
g dold(¢) —4.69E-07 9.17E-07
F7lEolel () —7.04E-09 1.76E—-08
] 2 (loggk) —-1.498016 0.2903923 sk
& ¥~ 2(logdh) 0.048831 0.010484 sk
R&DFAH (log#k) —0.0032554 0.0065555
E£3 9 XAH(ogwk) 0.5576683 0.0326913 sk
R 10.31509 2.403973 Kk
Fio, wn, wnn 2E2E 10%, 5%, 1% FEA BAMCE fould 2HAUL o)
AnbA o2 AsPda uf A Hol A A 4S8 213 probit Ede] tisiA &= SAAQ]
NAS BHA) =th 1 o) W A AY v e A S 314 €X31 probit ¥4
< Fas7] wtelth A T F4E 2138 probit T4 5T G v 89
< slelapy] 1ol ohe), FUl Ak BB 2 BE0E Fohl: Ao] F8 BHo
7] el FFe e B Weg $eale] F4aks Aol o Fasth weh gkl £
Aol A ok st ATAIAY tdeaAdS 1Hd vt glojzith
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R&D “FAR] A3t SR ¢172024)

Ml ok AR R&D Aol whe FIA $4S 9] H A o] 317k 53171949]
&l F7HE, ARY S7HE, 8 T8, AM R&DFAL, 531 R AR S-S At

Mg A A F 1A~3970 Wi F7HeS A A A9 F 2d8E BAAL
2 Folg (2] Tk hERE BRI 5 gl ol M|z ok F4719el T

H pal

AE R&D A Qo] Fal|714 9] wE F7ho AN J&FE vH S BT Aot
<I 3-112> AR R&D Ao W& wj&N =7 53
=il ATT
- RERE 23 % 3d %
&S S (%p) -11.7 56,74k 116.9+
Z: 1) ATTE 450 7|gun] 27 28 Z7hg 3jo]2 ¢fn)
2) 7+ A= 7)FAE(AE R&D XYL vy A4 Ax) gn] =718 o)
3) =, wx, w212 10%, 5%, 1% FEoIM BAROZ felulst 2419g ov]

02 AH R&D A o]F 37 87149 Aak S7HES AR =), AR S
A9 AL F 19~3d Atolof] BAK R folet Axprt YeERA] gt &, Au| a2 s

S A

lo

ok 45 R&D Aflo] 3711 el At Skl 4] &S mAvaL Br] of ot

<X 3-113> A% R&D Aol W 24t =7} 7y

ATT

T . - =

1d ¥ 2d ¥ 3d ¥

AL F7HE (%p) 11.9 31.4 50.5
T 1) ATTE 50l 719dH] S3 52 S7He Aol & 9]
2) 4 A= 71EAR(HE R&D AdS B7] AH Ax) iy F7HE v
3) %, ws, wxx 47E 10%, 5%, 1% SN BARCR Fovd F4A9S o]
o Y R&D A9 o F 347 $3171909] 8 F7HES Asin gk, 18 37
9] 7% A9 F 39714 FAHOZ FoI8 A3k e Qgdnh, 5, Aulzadt
oF 4% R&D AU Fal7lgde] 18 FEol FAH FFS nHkn 1] ok

<¥ 3-114> AY R&D A Yo W& & A= &3

S ATT
- 14 ¥ 2d ¥ 39 ¥
18 7 (%p) 1.22 —48.4 -

‘zl‘ ) ATTE %}%‘ ] 7]01;],\:]41:]] —;05—7]- ?11_8_ %7]_0 ;‘(]_O]E 94]1]
2) ZF A& VA E(AE R&D AYES W] AA Ax) giv] 7L 9n)
3]

3) x, e 42 10%, 5%, 1% FEA BANOR felrg F419L o]
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A3 AVAAEA P A 22 R oke] 34

U o= AN R&D A9 o5 33t 78 7]9) 9] AA R&D FAF S7H2 AR ids
dl, 2] R&D FAF 57HE9] 49 A § 39704 BAKoR foldt H(+)o] avprt el
Wt o) AR 22 S o Y- R&D A F37]9<] 2| R&D FAF S7tell S 421
FEFE TS )it A Hléiiﬂ woks A 7]E BolR B 4 9l 5 (&A1

AAEAT W5 Fofehz Zvlol A 4 RED A1) FAH E7h ek R,

<¥I 3-115> AR R&D Ao W& A R&D A =) 53

ATT
T - - -
19 = 2 = 3d =
A R&D A 57H (%p) 97.5% 5289k 829.9%x
1 1) ATTE &%) 719un 54 £ $71& 2ol & 9n)

2) 74 FA= VAR R&D A9S wY] A k)
3) #, wex, wex Z12E 10%, 5%, 1% oA BAHCR vt F4A9E 2fn|
npxEho R AH| 223 ok AR R&D A9 o|F 347k #3l719¢] 53] 2L A4 27}
a5 AEgit 55 2 A SRS A 5 1d3 3] FAA R o7k d(+)
a3} ekt ol AR R&D Ao Fal7l9e] 58 8 A4 F7ho) 3HH 9
2 MHES HoFE Asfoltt. A AA R&D T4 F7hs} whhA 2 Y RED A9

oHEA 00 A ) Bk slcke A8 AslaR Al S 4R oh4

A g9z &
<¥ 3-116> AHH R&D A ¥l W& 53 4L AAQd 71 a7
am ATT
- 1d ¥ 24 ¥ 3d ¥
58 9 A4 S/ (%p) 24 Axxx 20.7 102.2%%
1) ATTE el 71duy] S8 =2 371 2ol & 97
2) 7t $A% VAR RED A DS 7] A Aw) vl S71E o)
3) %, wx, wx Z7L 10%, 5%, 1% FEANA BAM R Folud F420& o0
1.5 2% 2 AALA

ATl A= NTIS glolgle} 7] AlF-dlo]glof 7
x 2ok 7]l Al o] Fol i AR R&D A €19] &
Qokshd o3 o] YR 4= 9l

fﬁ_
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A3 ARAAFA D A 223 Rope] A} £

A& A 52 = o2 AFEol vls] A2 THEoZl F79] Aol Bz ARdATgoA
T2 BREA &) 7P F 2ol whad 20204 7] AR A =
7

J\:‘_‘L_
|58 } = SRR 7R z@ﬂa’iﬂ% o] 9] Ak
%

AGE(2016)9]) ATNAE Foh ABAREL 715HE BRE
= ES ALste] A1 ARl s AR S =
PR AYAREY] FFRF T=F Fob 17|z
= U] ATRA~BIR)E A7 ARSI 0= Aol shlrk. A71A
ekl A S 17702 TRl BAGORA, FUAFES 2L F

A% % AFEAL(2.152)% B 940l vIs) BT, BRI RASR(0.603)% 318

1
FHUAR6.0)E B el m)sh sob wEPoRY W49 B Advia w4 sl

K
Iy
=2,
ol

WE-AAF(20200€ 39 UG AFTA AGle) A A3 EAE 4] 9
8] AP ol G549l 87) HEANY 3 Shbe) Tl ok Akl iz ol
A 7] I3, 2 ok 671(71ek of 7 &

d7l%ﬂl, &2}, AAAA A, AZE

H, AL, 719 W A E =
ATHTA Ay, n|ErbEA; okl *M"ﬂl] = 250084 u} %kﬁrx} Rl
o}, FIPHAFEAIG(0.73), HAREAG(8.38) = AUH oz 319 A Aoz YERt,
B A oW (2021) ar 2 AEke] Bl wFadE AdddE o s AEl
CAE A= AN Aol MER BREA ol FUAEE LEF ] 570
THAEAE, AFsAF FE, A, 7127188, A E A kel Al

olste] RASATE HA A, Famz AQle A, WAPIA, ng FRANE 22

K}

0.704, 0.267, 2.494= 1}t th

AV ZAR JPEAE BAF A7 21(2023)9] AFNAE DA A A
PEFE A v ek A ATl AL A AL s ) T
of ApAA S TeIse] A7 A TR, A7 AHBHA g K, F
@A 52 AL, 457, AU A 5 57 FRAYEFKSIO) L= R
g Q713 g o= gelstginh. B4 A3k A1) A FUAFE 2,376, B

ATE 0.697, LE&FEATE 4.67¢ Ao 2 e
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R&D ¥FAfe] g} S A(2024)

A7 Aol whE VR FERY
ABALE U £ ERAAS AL
FHSK) AASte] AAE QBhsl

FAAE EAeE ddx 9](2024) AFelx=
A, A F(KSIO) o TS AIEE
A+ 23 KSIC 03_74101%1—5— 847Nl I I=E
“tﬂé}"ﬂguﬂ Wzt A8 1370, A7-52-713F 34 1970, 230713 14 1770, A&
T AR A 2971, WAxF-m| 22} &8 50719 Z=E FIek3ith HSK Aol A
T % 383709 =S Al on, uiddat M-8
- AYE R E] B 1027), Ulte} wle) 34

Rk 7k F3o] wAystlrt.

720, A7) A 72 BE 7990, AT
1

&R AEAe el AP AR S AAs APdTES FEHoR FA O 7HE
FAEE AREES Zho} RIS AFEA} A o &2 A sl S AR
TS €1(2023)0014 A 7]EE 2H8-ate] 57) 7]k A KSICH=
FEasst Az KSIC 3= ATk & 2ol A ATt
[0O-KSIC-HS #&= 22X E 7|F2% 4%

rlr

K

<3 3-118> A7|Abeak Aol me AdduE FF 5

o | o
As7] 2 w7 Ay 28111 3710 WA 2 AEY
oA A Az 28114 3730 212
71} A7) WA= A% 28119 3722 A7 8]
A718 = A, BE A xS 28121 3723 7132 A 2 A&
A713 2 &R A=Y 28122 3723 A718 2 e 2 A&

A7) BFE vfE R AATE FEERF T ART VFes v 9 A5, A
2 A7) g FEA o) AR ) 37 AES HS A s} A3 7P fALEE AbEo R A1

HRE 7|EoR AFEATE AR Aoz ofd 9] ek g 7} Al

bl
H AHPEAG] A= 1.956 2.2 AlLFE SIT
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A3 ARAAFA D A 223 Rope] A} £

<E 3-119> A&AAE2E AH A2 A9(2020d 10 71<5)

2kl AHRAS 2kl AFHRAS

A s 0.003 F. A4 0.004

B. #akE 0.001 G. w9 AEZ) 0.073

Col. &4 8% 0.006 H. &40 2~ 0.040

coz. A+ 2 7= 0.006 L 244 9 =9 0.013

C03. EA, Fol, 14 0.009 J. AREA 9 g 0.016

Co4. Mgk 3 Al 0.015 K. 8% % 53 0.029

C05. 3}8t 0.114 L. &3k 2 0.012

C06. Ha&3= 0.010 M. A&, #3t 4 7= 0.065

C07. 134 0.116 N. A A A u) 2~ 0.022

C08. 557+ 0.044 0. T4, = 0.001

C09. #E, A=, F3717] 0.074 P. WA H] 2~ 0.001

C10. A 714 0.017 Q B 9 AR EX| 0.002

C11. 714 & 7| 0.009 R d& 2= 92 o7} 0.002

Cl2. &7 0.007 S. 7]t Aujz 0.005
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