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7} 25 4 AT(Maani and Cavana, 2007; Monat and Gannon, 2015).
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1) A&E gelug 29 7339
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2000).
2) N2" gelEzay F8 §43 84

B335 ARS]-AA A =" A ThFgE sJE] -3 (Behavior Pattern)23)E©]
NZE g8 Wste] mEt FElA R yelhe Al tis, Al2Hl o
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Feedback Structure)’®} “2(-)2] 3] =5-Z(Negative Feedback Structure) -1
27} Gtk ol HEMTRE WSHE ALSAG FEAA ABHEE
Zzdts YHE Hole 43} EHF(Reinforceing Feedback)E B3t} o] 9}
9 g mEMTRE o @ Wone] MHE oAs AZUE
A A= At = ¥¥ $-F(Balancing feedback)o|t. H37E Al

sRe shpel SEMTRER o folxA gha M2 QAg thael o
Aedgzel 5o yuwtxg FARET e Al2E dojye s &
Mo ofd MeuTas} AuAoE GEH] BIHE PUE WS
of WA FHsH Aol 94 S} Hrk

(& 6-2) AREN LSHES|

mEwTxo 7Y TAMo| X m U EL AJAR SEjo| B
%(ZEhe mEwFx « A|AHOM X|4=M Z7KExponential Increase), X7 Za}
(Positive Feedback Loop): (Self-Reinforcing) WEE Zefste L EMTE
FOHe M MR 22 o ThEte] V|EAIE NIIE ASHM FREEA =

o*%'“oi H3ole MSEE O 9&S njX= 7= E= fHHZ H3E ASHA
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W F e TN tigte] x3tEo] QS AER 55 ¢H s FE
A THNAL 2024). SHAIRE kAl 6ol AAPRE thdte] FE53=
2020 o]F AAre] gl AWstE deolty. 53] “gh tistel= &
BEE 4FE7E o Eiver AA tiste] sl BTt v= 171
oistr Z3lthrehs A -o] k)

o|x 8 st A FEH AXAE <E 7-1>HTY 7IEAAse #H
A vtE o F2 55559 ek 58 F8l Wzt rlEolde] o] F
ARt <& 7-1>2 E37F tiE 7|ERE e SAAJA A4S B
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A 2019(200513~2024'F) &

HoA A3 Fhekgict. volrk = ojsh

b oug FEFEY slHFE AAX FHSE Aol el ARS|AAT
(Social Network Analysis: SNA) £41& 53] &3ttt £ E443=
Ul dige] AL FEH VEAsE SRt F2 NANES
BASHE o] 7198 5 ok

(E 7-1) efe] 71eRE 712010 242H20234H)

X rlo

.

Tz S | BN | ORIy | ME | AZEHY | LR 7|E 2
LE] 3273 3 26 6 33 2,482 89 5912
Heds 55 0 3 1 0 40 4 103
) 3328 3 29 7 33 2,522 93 6,015
(553%) | (0.05%) | (0.5%) (0.1%) | (0.5%) 41.9%) | (1.5%) | (100.0%)
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=3 FHESHEPO), Y& L7t A= HolHE FEMA A=
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olEl& IP5E FE3t] HWHeAAL, ol €A AT F JAEF 1TH 0
o8 FEA side e FFE ARG F =S AYsith dH BE
A oAF FE2 = ARALE T S8 A 20079~2023F
& =357 9 7HI(KISTEP) o] =7FAT7EAY] AR A RS
EQE ddsiin. vl= ARAY AR FFES = ESHAA Al
‘Government Interest” 350l 7]A1H S5 Ois|A FARE F=3t] A=
= AASYTE Government Interestoll = wl= H{7} EA Es|o] thsl 7}
S »)\*‘: O]O]O]‘/]' HEE Yehd= dolgrE 20 ok S EHrt
vl AR 713 AdolAY Y & Aa, AR HEFoE AT A
2o YA @3—7} 3 AFe Ads 472 dAe Esigta 7]
At EF F=o] HA e HZ HolHE $55S = AM T
oJEjHljo] 2o Yt JNEES o] HAFEA Y AFE FRIT ¥ HloJHE
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Quality Index)E A8t AE BelstAtt

2. W 8539 2 E4

) % A%

e A AR e hE SRESE 20059 1,654.070904 20243
105180122 AHT 102% S7kekdth. 1 5 =4 tist 5535
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54 4 F30l Slo B eRokEn d7 Jlewrt 32 =4 2N
% o

4) A3 A FE

H 2019(2005'3~2024d) FRF Pl USTPOO| 559 g thete] 5
E35]o] tig 35 <-8(Co-Citation Clustering)3®) #41-& HA[SIHT 3]
Ae] A3 SN JHeAde SRl FEEEe $E5SE wiAs
AESAARE = F553 T FAAE2] Ha T A(Weight)7F 3 1%
°l A2 o FEUE BHE AASNY. BAdy (1Y 7428
= gk S35 rlEA o Ao Aol Asido] meksiqith

(02 7-4] 012 o8t S2Soiol 35018 EAZL

oo Lo =1

MIT UNIVERSITY OF FLORIDA ~ UNIVERSITY OF ILLINOIS
[S2E3!: 43127] SEE3]: 4,2537] [SES3!: 1431]

38) 33802 F e EME=E, 5 S)7t THE EMo &x==E= 42, F e
M7t SAlo| elEEs Esich. M2 CIE F 7He EME 3Rste 3FE 38
olgd 3o ZEEtD st SEQZRAME2 F EAMY 338 L=V =25E
=Y J|=of of 2ES 20| ASS 2l0/SCh(Mogee and Kolar, 1998).
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-1 o=~ o Lo o

UNIVERSITY OF ILLINOIS(1,43173)%}
78t Sslwo]l FAHA FUTh o
gaﬁo] FA o] A el HAdAo] =gkt
Hol Adg e st 55
olg g ATNE A
]EOW Argstel sl AE
¢ 7lEol A s AA A= 4|
obd FAF 7lEore] EsdEc] F5 FEH=E

32

AEAAL 7ede] dass
29101 Bozeman, 2000). 3k
& sle] B3] AA7}

71EABHE FRsHs o] dubAolnt. whekd 53] Asjas A7)
A AZAQ] A2 A dold YA 5 B3 AET Aulx A S
71&Ad3E A2H o7 =338 4 )
(28 7-5] SNR XY OfSt S2S6{9 35018 2AAT
UNIVERSITY OF CALIFORNIA MIT
EH%L e e x|el CHat Ci= NS XY
== [SSS3! 5034741 SEE3 1,69621]

3]: 3,187 [SEE35]: 26162

raxI(Welght)w =3

3 ©]= USTPOO| S=% 3= EH K-PEG H7}23 &

TFHERE FES(SSEHAISD)Y Aot vlTEs AvREY, = gk
SIES] BT 5.0%=, VT tiEe] <55 vl5(14.2%) 5Tk ;%71] VST
B 7-2) U8 SEE59] MY 4% Hlw: $12 st vs 012 [fst
K-PEG 2005~20094 | 201020144 | 2015~20194 | 2020~2024 B2
A 113 1376 4,006 4762 10,257
2 | 23E5(B) kY 215 209 58 515
H|Z(B/A) 28.5% 15.7% 5.2% 1.2% 5.0%
LA ) 1,348 11,770 27,538 32,647 73,304
o2 | 23E5B) 692 4,097 4377 1235 10,401
H|Z(B/A) 51.3% 34.8% 15.9% 3.8% 14.2%
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A 3 A dgt 55539 FH7= A%AA

A

ARAERES L tie $E559 SEE VISR AT 2019(2005
3~2024') FQE b= A XA 2} vl USTPO®] 55 =5

om pAS, o F 531 AL 22 1R Bl AT W
SRt obgel ol Blftel B A9k B4 AeiAel 4L Bl ol
S TSl Z19, AT 3, AR J|EeiRelEE|e, olgtsl, e,

ST
=]
, A

&3], 23| )9 Jiler FEskar, WMl AQle FEHE SE55I=
28Ade] o]frR AR AAGEA A AYETh whebA EAEE U
o] 53 Atz 23 =53 5o FEES T <& 7-3>HY ¥
te] FEPYEoR FEE 5 32,7791 v=ES 6045710t A
= ik‘ﬂ FTEHY TEESIE m TE5ST oF 8%, H= FESTY

oF 16%= AHF3kal 9l 20053~20093
2E3 7 =2 oF 7otk

(& 7-3) 24 Ufs} 2SR BI2-0|2 S2ES e

TZF oiEl 202019~20241 732 5

sl SESs59 SSHH SESH U
T& g ol-8 9l giol-7H 2l
E = = == E = K-Ii.”
85 85 | 0|7 9 | 8= &9 | o|= S5

2005~2009\H 2,632 161 502 5 3,300

20104~2014A 7,405 1,208 651 5 9,269

20154~2019\ 10,413 2,260 813 6 13,492

20204~2024A 12,329 2,416 406 6 15,157

A 32,779 6,045 2,372 2 41,218

= 312 E3|= XAIXAX| 0| S2E E3], 0|2 E5/= 0|2 USPTOY| S2= E35|2
<& 74> IU tigte] FEo=E %Eﬂ‘SFL— ATFFAE etk =i A
Al ko] = 2005378 2024\ 3744 T 24270tk A =] st et

ZF A= ad gty 5 1EE o FeFH Fshs =y digt
Foltt. 3 =y ikt FE
AT49] = 2005'3~2009% 7RF Tl 202009~2024 FEell 22 oF 3u)
T 7 Btk webA sd ok FF

o) vlg

271, 9% 719
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B 7-4y 2U) s BEER0| APEH TED APEH| 74
9 | o8 | w2 [ 92 | % | U8
8 M
T 4zl 92| 43| 9z |uz| 93| uz| 93 uz| 93| uz| 93| "
20055~20094 137 3 91 11 2 | 2 18 | 13 1,135
201060144 18 10 | 2283 14 57 5 8 72 Ry 2625
201580194 19 | 25 | 2863 | 2 83 10 13 3150 29 3,298
2020~20244 185 | 35 ] 2566 | 38 7 9 18 1] 31 kY 2,994
HAQ@SAT) | M| 56 | 695 | 7 16 | 2 2 41 114 | 7 7,716

T5EY d7FA Ao WE I TEES Y v 525 &
HERE <3 7-5AY sk, tiskdT4, thekiigt o= %—%@@191
A7F =4 vEpdth =% tiskiste] 353 Y 5553 ok AREl
2005%3~2009% -7 thy] 202083~2024'd bl ¢F 21.68] FVHE Kol HE
H, gkr19e 353 %%—;‘ T °F 349 SV EAATh wEbA S
ek tish 7] FEFHE HFHYES HojErh

=
(B 7-5) =4 ofs} SS9l A7FA 7o i
- - R -
ohst- e | e o | U | s ohst-

TE | ol | g | e | g | we | HEET ol | A
00420094 | 2071 | 12 | 4B | % | 3 101 8| 2
042064 | 6255 | 818 | 9% | % | 49 | 2% TRIETE
015920199 | 8636 | 134 | 1684 | 10 | 2% | 39 19 | 12673
042044 | 926 | 219 | 218 | 9 | 451 | 349 B8 | 1474

& 6008 | 443 | 56 | 36 | 7 | L7 | 597 | 388m

7 Ofek el AR, ofstololee, tiekoiTa s 5
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re

: L 4

3 = UM HEYIS A2 eyt EuEL 2 uS B39
Aok olol wel HA UEHZS] B dZAAHEE 2.8309014 4.1000.2 4

<% W, B BEAE 4081004 340602 AT o] AH Bt
%@@Eﬂ et Bt AEAYY 39+ g gEdAawe] 724
A7t AstEa, 713 3F AR w{et gt £t FEHISS Rtk
=3 dEAdge] 4 EQ.L—LLEC’ TE TAARAT)AL AO|E AXUE
U =& 5 S7HAA A|AE HEAE(Giant Component)?0) U] == $7}
AA wToA A EHE BHIFS [20059~2009F] TIF 89.7%0 A4 [2020

W2044d] TRF 96% FEZAA Z7MAZTE webd ol @ 9 3
o] o] oljwA YeldAwe] Sgslel $he- Mopd 4 irk

(@ 7-6) 2L st BSHAS| =012 SESS HAALY XN 5Y

TE 20054~2009E | 2010:9~20144 | 2015K~2019 | 20204~2024
g5 ¢ 2,793 8,613 12,673 14,745
rE % 1,135 2,625 3,298 2,994
g3 ¢ 1,606 4,336 5,760 6,137

HodZdyE 2.830 3.304 3.493 4.100
Hadz7zg 4.081 4.020 3.776 3.406
HEHE £ 42 32 50 34
XO[AE
HEHE L & 1,018 2,524 3,100 2,884
Xo[AE
HTUE B3 89.7% 96.2% 94.0% 96.3%

2) AI71'E 3

[18 7-6]2 FZ 201(2005~2024'F) F<F %141 et FsdY 7|Hs
ez FEAdwe Mgayg BRoFEnh [18 7-6]004 WA e
U thes YR A2 24l %715 % Yo s or)dth
[2005'3~20097] Th®] [20209~2024F ]2 Z4E thst 49 F5HY
AAAH Sl S FEsilel wet U tiste] dyAdrgo] FET)

Aé%éﬁgl‘g‘g‘ Ay Q}aé]' T }\)\E]‘-

MHE =2

39) B (A¥EE 4 BT WHAoR oZE LE £E 90lsiH, T Z=27El=
8t LE0M CHE ETHX| EEst= H "|E+71E|§ LIEHACE.

40) HAEZEE(Component)= oL L EZFH 2. ZIMAoZ AZZ 1= =29 &
B2 LSIC(Wasserman and Faust, 1994).
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[200544~200914] [20105~201414] [201554~20194] [202054~202414]

3. A% A T Uete AYaAT B

1) 723 §4

2 2019(2005~2024d) St =W thdtt B Wl 3 FEEY
T AEAYY $EE Aee F 18,002710E A Wl 1t FEdEY T
E535]9] 46.4%(18,00271/38,8247) 5 xpA|QIT}. <3 7-7>0|A AR gH
A FEES dee wid F7Fsk [20053-20091d] TRl [202013-2024]
TR A 634 o] FUISIATE e 2 FrelA =y w35
g k= 71#e] & 368 VRt wEbk AR x| o] 7)ol &
=AA ey F5dE tido] tdsiieS BoFETh okl [2005d
-2009] TXF tiR] [202019-20241] FR1E] BAAARE Sk HAAE
A 4 Tl tigte] FEdY o] SiEHA oistt 713 ke A
Aol Z3tE S Fd = 3

(@ 7-7) H2 XY 2 et =012 S2SH HHNEYY| IXN S

0
.ﬂ

T 20054~2009 | 20104~2014H | 2015H~2019H | 20204 ~2024A
£ & 1,090 3,332 6,763 6,817
LEF 494 1,368 2,227 1,758
g3 ¢ 756 2,201 3,876 3,706

HooZdy: 3.061 3218 3.481 4216
goazAz| 3.847 3910 3.696 3.364
HEHE ¢ 21 36 40 17
XO[HE
AZHE LC & 442 1,254 2,100 1,715
Xlo|AHE
HTUE b= 89.5% 91.7% 94.3% 97.6%
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=9 2005H~20094 20104~20144 2015H~20194 2020:A~20244
1 FEFE FEFE FEFER FEFER
2 | sRdRsAdTe | oMoEEm | #RnEvisd | odAdEn
3 slbrjstm | stEnEr|ad | odMdEm | #=RnEed
4 | s=23Epizd | #3ENsNdrd | Dagistm REEER
5 e o stel = of stol = Husn
6 AMHR stotrf et R stotrfetm
7 FEEER Zsdan | maEmgsm | ZSgED
§ | maEmgam | SaED stotrf st P
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(2% 7-7]2 FHT 2019(2005~2024) &<+ AR AdS vk = g}
I FEEY 71AE o E gYddte W HH e HAFET) ojol=
QA <HE 77>oﬂA1 HEYZS 722 EAQ k= Fe9f H3 4 A
oIRE AXUE MF F7to W& d¥ddne 43 A4S A4
2 AN aﬂrt‘r weps] FHER&ED FARE Ad 201(2005~2024'F) E%F
355714 (Behaviour Additionality)e] ZmolA =] tiste] dA-EY
gAskst= W 3AE 7197 SAFS B o FtH(Protogerou et al., 2013;
Van der Valk and Gijbers, 2010).
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H 7-9) B2 K@ 2 et S5He 9 S=55 vl
03
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EEEENE] 4581 4285 409 3597
dzdE 3 50 g 5 37
B AN 738 1,643 1416 1,787
o[ A E
A 84.3% 89.9% 85.9% 9%4.4%
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ste]
A [202059~20243

o

Y TE5S FEAALH ¥ud o [20053~2009'd] FTEel
ToRE Eo&TE ¥y 45t H2d o A3t
Al GeRgTh <& 7-10>9] BHAZAEE I A A(15.7%)0] BE AL
(113%) 5t =4 AFHF Z7180] B9 E9b7] wjZolth

[

(08 7-8] =4 tistel ot=-0l= SS5o YHAZY Tehlty: 2zt XA

[200514~200014] [201014~201414] [201514~20191] [202014~202414]
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1l B
HojErh tighr1gel $588 o555 ved £471712005~2024

R

W) 52 79.7%= AE A Y26.3%p)F Hln Al w9 =& HHES B2
ot} ol digktiety diskA T A 7H] FEEYRU= 7|de] AYd ut
2 g3y e F5dEE 55598 20 ¥ Z7] wEolth

B 7-12) 97 XY 2 ofst BEE R¥Y S2S5 Hig

e e B S I b B N T A

= e | dst | ewa | JE | wd | g | gk | ©
20054~2009 80.9% 2.5% 9.9% 1.2% 0.1% 4.1% 1.4% 100.0%
2010:4~20144 80.8% 0.2% 78% 1.1% 0.3% 2.6% 1.3% 100.0%
20154~2019 84.2% 3.8% 0.7% 1.1% 1.7% 1.5% 1.0% 100.0%
2020~2024 75.3% 9.5% 9.4% 0.5% 2.5% 1.4% 1.3% 100.0%
M 79.7% 6.5% 8.3% 0.9% 1.5% 1.9% 1.2% 100.0%
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) 724 54
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He e Btk §HH HOIL 7sioke =5 F7F 4she 7k
HHAZAETE wEA F7eta Ao|JE AXFUE H|Fo] 96% ©]d2
2 FjEo] &5 AR FACE IHFTH AATERE UET
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H 7-13) 7I&20 2 T8t 5+0] S256 BHAAAYS AXX S

T2 2005~2009H | 20104~2014 | 20154~20194 | 2020H~2024
g3 ¢ 167 406 625 591
Lt ¢ 72 208 163 142
23 £ 74 248 280 298

HAWZdE 2.056 2.385 3.436 4,197

HoL | E@EEAe 3.777 3.867 3.371 3.092
HAELHE 11 25 10 3
KO|HE
HaUE LC 2 50 133 142 137
X|'O|&E 0 0 0, 0,
AZHE o 69.4% 63.9% 87.1% 96.5%

GRS wk, ekt tlekgel WY Hles AR we £Ee
BT o) FF AT Azele} FATAC] AiTE o] UAE AL

Wrggh vk HOIL 7]&RoklXe tiskr1q @eo] AuEo|AAu,
ohek-g el sk Aol FEEHL A0l flginh ol Aol ARG}
7€ BAo] §HAAY TAo TR wgE A S AR
(B 7-14) 7152008 2 h5} SEHY Y S255 Hig
sk - - -

20058~20094 | 70.0% | 79% | 9.3% 14% | 07% | T1% | 3.6% | 100.0%
2010420144 | 579% | 150% | 78% | 0% | 38% | 102% | 42% | 100.0%
A6IK | 20159~20199 | 404% | 194% | 162% | 13% | 4% | 123% | 55% | 1000%
20209~2044 | 453% | 4% | 155% | 09% | 63% | 43% | 42% | 100.0%

A 469% | 197% | 141% | L% 51% 8.4% 47% | 100.0%
2003A4~20094 | 844% | 0.6% | 132% | 0.0% - 1.2% 0.6% | 100.0%
2010A4~20144 | 808% | 6.7% | 123% | 02% - 0.0% 0.0% | 100.0%
HOIL | 20154~2019 | 70.6% | 122% | 170% | 03% - 0.0% 0.0% | 100.0%
20203~2044 | 629% | 195% | 174% | 0.0% - 0.0% 02% | 100.0%
A W% | 122% | 157% | 02% - 0.1% 0.1% | 100.0%
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FE Aol 4 FE EFdskSS BT o9, Uk A JNE F
T3Y TE53Y FEdADNAME VId A B A3t guEe
B0 HAFHNTGE 9nith 53] r|eRodE JETRe}t 78
TAo] AZ t2the= SHAA sty ZjEAiste ddd AR
Hop y|efopd AL whyd 2pEstE 3o "aAo] A" o]
e BAAAES THANEA S e} ZsAdshs Q7)1 oRE At
T3 AgH QA58 HHAE A HE R&D AWAA F5F @A
FA B3 AdE dF A3, DA FedEe] A gogs Wl /1A
MNAgEES A48 + ot

AR e ZeAslE SR8 B8 ALAA R reiopd
EXol 713k wEE Mgk Fxo] aFHT EA AT A6IK(Q)F-X] 1}
g AA) T1ERollAs tigkr1de 3@ Yol /M & HiEss A
ASAAE iskgie}l sy 3 FEEYE 553 vlF IA Al
Ao g A vehgth WhA HOIL(RFEA]) 7| sEolol| A= tishr|g e &
EY 5553 ulFo] Al v, tig-A R} sk TEd
g TEES HFe A9 YA &tk FEII# E4AE A61K
ZlEiolke tEa AR FAAde] Tzl ¥hH, HOIL 7]E®okll Al e
719 FAA8el ZshAl Jebgth ol Apo]HE kgt J|sRopHERE
tiehatyd 7 @8] A 2E|AVE Aol vElhd 4= S-S A

St (Abramo and D’Angelo, 2022). 53] ts} 7|&Alds= T2 Aol
olyzl AZHA =23 dAZ AL AXE 3 o|tHKalantaridis and
Kiittim, 2023). o]2|g FHES THMEY 7|siopdE Q75HE HAF
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A 7t A
g Fxo| Zgo] Zasith W WTA sERoll s /1Y A BT
W3 wE A4, PAZ Azele] dAE AAZ e sEEa
=8 Qaapeng den 4187% FEN R 9RAA7E 4 7

146



foi

H7E tist 55019 a4t /1Y

0
0%

7b @79k o= Alekuto] e Foket Wh=A oo Z]EAEt ol
202 AAEY] oJfdtes M-S AR
A = s AL o (1" 74] ]’H AN ANF 58 BH
A Blojut tist R&DO| AEAS BASHE e
AAE F5efoF ot 53] =] thete 7]37\}0435]'7]' 33 R&D A
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AA Eslo] A iRt d3 £F ALE FASE s 7eAY
3t Q&S Aasfor gty = tiste] SR5= <& 7-2>004 AAIG
= vl digte] SR5359 vl Al AiFor AH FFEo] AxF AR

olth. mebd =) tiste] R&DAT BIHE W12l B8 A5 FA
];]l_

rr
[-'O
ol o

e s, s a9

W daela WESD Belsde] seAsie] 4% g4 Fad
299 FF5He Rl web s|Eol iz AT A} 7%}

A7t G &% 5= T8l i R 227k g
H 27} AtkLee and Jung, 2021).

Ao 2 Sl FEe] nxstel A mu thEe] =4 FEEYS
FHog FUF dart ok v A Fd dEy F5FY 555

f
-1m
BY
b
o
09:',
i

147



20254 R&D EXIo| M1t &tM3} X=H0|

Aol A Uehts 3 S A 384 W

, ZlEArgste] 23 moks fsiAE Il dERES
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ol# gt U 7tA] MRS FTHHE of T it r1sAdst
AR ALY 7wk A4 FE F2IF fFAEHE 5 AEE @9
ol9} RIZb-=A] UELFS] &4 7FeAdS FAld wrgste Wk
A a7t Aok oA el st 7leAd ke A= <A
o T7F FAPelgls o]l WA 3] EAIZF ofuel JHR&D AW
AR AEAA FRE HIRA thete] AR e AH o
FTH A FY7AY BA e, =4 3EdEe] Agds éf‘&é%
g3 71EArd st AAZE a3t o nt

ut
ol
A
Q‘L
Y

L

wE ud &2 ¥0 otk
ot o 1
i

ukss
0>"

lr
00‘

n:loxr
HUL
FJ&.%rﬂ- > e 2

_l

Lo{w

S|
r

148



Rg% Z2 % HRER|

o T

A 8 A AEN FF ATFA

A1 A ?4;?%349] f.oF

B R&D Ao ATATel G AL Fa AUol4E
FHom 24 ‘8}9515} PAHOR QREAAIAL BA FAULH ¥
A, QU AL gAMLY, ODFA BAYA
AYT Y, OFATANBAY B BH BAPEFS =95
= et 71%@%}94 222 919 O 71&Ase) T2 2
AT TN B B AUPTE A3

A= Ay, AFdolH A #dH FFA S OI/H]E]H Zuk zpara 2
BIEAA A, AFAe] AZEeE P&

233 U= ’5%71], Thsd 3 AMHoE Wad ua FyHowr

Ao 7193k Pal-fe Bk 1#E AR Jloleaiel Ao JeAS

A A BT

A3 Ms Fd st FAAL A Ae &F s 248k

H o
0
rﬁ
&£ -
2
Ay

oX
i)
o
o
=)
o

A A 229 24 729 A% AE Ad S FAE A A EHA
o 53] 39 Fa gy WA~ Fre Bd AlEE FasjA vle @
ZASAYA oE oA = A F7] AYAA FEH 232 AEL
TEe BaAS =9tk

Mool = FR 3} Georgia Institute of Technology AHEHIE F3l A7
A 2318 BAAAE 27 AT Aol Z]eARistl] vAe Y
25T 1 A3 eR &89 A4 ot RE A Wi T

149



200551 R&D EXfo] A} BASH HHOs 24 o y 7

zx AA, AEa 28 A= g
AEsh 7leAdst des 7= 34 A AR 7Rk A3 28%
< AABFA

A5 = F7FAT7NEARY a8 E4 A=l ek mAstaat
oU-9] At E Hla-HESIAT g2 Z2 O 99 AFHIHE s
st o, AP 7L A slkel HEAR Fo] AR AFEHUA HolH
AE oFstel APty AA 5 & FEATE FI=9 STAR
Metrics= 74| A2 2 &3-&
AAZ S ol =W &4
ol 78k AAEA AAR A oS AT o] EUIE b
ole] EF3Iet AAAHES] oF AE A=), dapde] A
=443 s}, A3A B G, A Al $43 R&D A3 SHFAIA
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200551 R&D EXfo] A} BASH HHOs 24 o y 7

22| oe slaAgisiel B zoNs EMETE200E) |

[Cheh 7|2 Ateiste] & FA 7hY BH 2oy 2AMZY

re

TEXT T R TEXE N . s
Time (Vea) | &e7 | Sao® | mags | EIE O JEE oty
el gl & N ar | TERCE) | ysao)
2023 86,707 12,768 123,957 5,913 1,242 93
2023257 87,886 12813 125,443 5,962 1,252 94
2023.5027| 89,081 12,858 126,923 6,011 1,262 95
2023.7527| 90,293 12,903 128,397 6,059 1,272 95
2024 91,521 12,948 129,864 6,106 1,282 96
20242527 92,766 12,993 131,325 6,152 1,292 97
2024.5027| 94,027 13,039 132,780 6,198 1,302 98
2024.7527| 95,306 13,085 134,230 6,243 1,311 98
20254 96,602 13,131 135,674 6,288 1,320 99
20252527 97,916 13,177 137,113 6,331 1,330 100
2025.5027| 99,248 13,223 138,547 6,375 1,339 100
2025.7527| 100,597 13,269 139,976 6,417 1,348 101
2026 101,966 13,316 141,400 6,459 1,356 102
20262527 103,352 13,362 142,819 6,500 1,365 102
2026.5027| 104,758 13,409 144,234 6,541 1,374 103
2026.7527| 106,183 13,456 145,644 6,581 1,382 104
20274 107,627 13,503 147,050 6,621 1,390 104
2027257 109,090 13,551 148,452 6,660 1,399 105
2027.5027| 110,574 13,598 149,850 6,699 1,407 106
2027.7527| 112,078 13,646 151,244 6,737 1,415 106
2028 113,602 13,694 152,635 6,774 1,423 107
2028257 115,147 13,742 154,022 6,811 1,430 107
2028.5027| 116,713 13,790 155,406 6,847 1,438 108
2028.7527| 118,300 13,838 156,786 6,883 1,446 108
20294 119,909 13,887 158,163 6,919 1,453 109
20292527 121,540 13,936 159,537 6,954 1,460 110
2029.5027| 123,193 13,984 160,908 6,988 1,468 110
2029.7527| 124,868 14,033 162,277 7,022 1,475 111
2030 126,567 14,083 163,643 7,056 1,482 111
20302527 128,288 14,132 165,006 7,089 1,489 112
2030.5027| 130,033 14,181 166,367 7,122 1,496 112
2030.7527| 131,801 14,231 167,726 7,154 1,502 113
20314 133,594 14,281 169,082 7,186 1,509 113
2031257 135,410 14,331 170,437 7218 1,516 114
2031.5027| 137,252 14,381 171,789 7,249 1,522 114
2031.7527| 139,119 14,432 173,140 7,279 1,529 115
2032 141,011 14,482 174,489 7,310 1,535 115
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ooz
[CHEt 7|&AlQsle] Ma molAld EAMZADY
TEXS N R EXE N . ES
Time (Year) £z 93 ;;E% T A& 7%9\'& AojlloHE;E:_?_J F st
Agelelyy | 2T AE 2T | TERE) | oo
20234 86,707 12,768 123,957 5913 1,42 93
2023.2527| 87,886 12,892 125,443 5,984 1,259 94
2023.5027| 89,082 13,017 126,940 6,055 1,276 96
2023.7527| 90,293 13,144 128,448 6,127 1,294 97
20244 91,521 13272 129,966 6,199 1312 98
2024.2527| 92,766 13,401 131,496 6,272 1,330 100
2024.5027| 94,027 13,531 133,037 6,346 1,348 101
2024.7527| 95,306 13,663 134,589 6,420 1,366 102
20254 96,602 13,796 136,153 6,494 1,385 104
2025.2527| 97,916 13,930 137,728 6,570 1,404 105
2025.5027| 99,248 14,065 139,315 6,045 1,423 107
2025.7527| 100,597 14,202 140,915 6,722 1,442 108
20264 101,966 14,340 142,526 6,798 1,461 110
2026.2527| 103,352 14,479 144,150 6,876 1,481 111
2026.5027| 104,758 14,620 145,786 6,954 1,500 113
2026.7527| 106,183 14,805 147,435 7,048 1,523 114
20274 107,627 15,024 149,106 7,154 1,549 116
2027.2527| 109,090 15,271 150,805 7271 1,578 118
2027.5027| 110,574 15,541 152,538 7,397 1,608 121
2027.7527| 112,078 15,830 154,309 7,532 1,641 123
20284 113,602 16,135 156,121 7,673 1,675 126
2028.2527| 115,147 16,454 157,978 7,822 1,710 128
2028.5027| 116,713 16,786 159,882 7,977 1,747 131
2028.7527| 118,300 17,130 161,834 8,138 1,786 134
20294 119,909 17,484 163,837 8,304 1,826 137
2029.2527| 121,540 17,849 165,892 8,477 1,868 140
2029.5027| 123,193 18,223 168,001 8,655 1,911 143
2029.7527| 124,868 18,607 170,164 8,840 1,955 147
20304 126,567 19,001 172,383 9,030 2,001 150
2030.2527| 128,288 19,403 174,660 9,226 2,048 154
2030.5027| 130,033 19,815 176,994 9,428 2,097 157
2030.7527| 131,801 20,237 179,389 9,636 2,148 161
20314 133,594 20,667 181,843 9,850 2,200 165
2031.2527| 135,410 21,107 184,360 10,071 2,253 169
2031.5027| 137,252 21,557 186,939 10,298 2,309 173
2031.7527| 139,119 22,017 189,582 10,533 2,366 177
20324 141,011 22,487 192,290 10,774 2,425 182
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200551 R&D EXfo] A} BASH HHOs 24 o y 7

223 ost JlaAQsie $RAZE 2oAE 2HAT023HE-20024)

[71=0|H Z|0dAt 24|20 WE 7[=0|™ = AFUHEL A

I R argd e AN BhA| 7|&0|M 7|oiAxt HAMH| g0 2 J|E0I™ A
Time (Year) 2.6%" 4.0% 7.0% 10.0%
202344 5,913 5913 5913 5,913
2023252 7| 5,986 5,986 5,986 5,986
2023.502 7| 6,059 6,059 6,059 6,059
2023.7527| 6,133 6,133 6,133 6,133
20244 6,207 6,207 6,207 6,207
20242527 6,282 6,282 6,282 6,282
2024.502 7| 6,358 6,358 6,358 6,358
2024.7527 | 6,434 6,434 6,434 6,434
202544 6,510 6,510 6,510 6,510
2025252 7| 6,587 6,587 6,587 6,587
20255027 6,665 6,665 6,665 6,665
20257527 | 6,743 6,743 6,743 6,743
20264 6,822 6,822 6,822 6,822
20262527 6,902 6,902 6,902 6,902
2026.5027| 6,982 6,982 6,982 6,982
2026.7527 | 7,073 7,077 7,086 7,092
20274 7,173 7,184 7,210 7,226
2027.2527| 7,281 7,300 7,349 7,379
2027.5027| 7,395 7,425 7,501 7,548
20277527 | 7,513 7,556 7,664 7,731
202844 7,637 7,693 7,837 7,925
20282527 7,764 7,835 8,017 8,130
2028 5027 7,895 7,982 8,205 8,344
2028.7527| 8,029 8,133 8,399 8,566
202944 8,166 8,287 8,600 8,796
2029.2527| 8,306 8,446 8,807 9,034
2029.502 7| 8,449 8,607 9,019 9,279
2029.7527| 8,594 8,772 9,237 9,531
20304 8,742 8,941 9,460 9,790
2030.2527| 8,893 9,113 9,689 10,056
2030.502 7| 9,046 9,288 9,923 10,329
2030.7527| 9,202 9,466 10,162 10,610
2031 9,360 9,648 10,407 10,897
2031.2527| 9,521 9,833 10,657 11,191
2031.5027| 9,685 10,021 10,913 11,493
2031.7527| 9,852 10,212 11,175 11,801
203244 10,021 10,407 11,442 12,118

1) 2.6%(29 /1,118 )= 654(2018-2023H)2] "ztolo] Eojoiale| HAM|E 60% 7MY
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g2 g
(71201 7|04X} EMHIE0| M2 J|&E YU ZRUHEY Ui
A Fatgd Al Th4| 7120\ 7|0{A} EAH| 0| wE J|E22 (e o)

Time (Year) 2.6%" 4.0% 7.0% 10.0%

20234 1,242 1,242 1,242 1,242
2023.258 7| 1,259 1,259 1,259 1,259
2023.502 7| 1,277 1,277 1,277 1,277
2023.75%2 7] 1,295 1,295 1,295 1,295

2024 1,314 1,314 1,314 1,314
2024.255 7| 1,332 1,332 1,332 1,332
2024.502 7| 1,351 1,351 1,351 1,351
2024.75%2 7| 1,369 1,369 1,369 1,369

20254 1,388 1,388 1,388 1,388
2025.255 7| 1,408 1,408 1,408 1,408
2025.50 7| 1,427 1,427 1,427 1,427
2025.75%2 7] 1,446 1,446 1,446 1,446

2026 1,466 1,466 1,466 1,466
2026.25% 7| 1,486 1,486 1,486 1,486
2026.502 7| 1,506 1,506 1,506 1,506
2026.75%2 7| 1,529 1,530 1,532 1,533

20274 1,553 1,556 1,561 1,565
2027.258 7| 1,580 1,584 1,595 1,601
2027.502 7| 1,608 1,614 1,631 1,641
2027.75%2 7] 1,637 1,646 1,669 1,684

20284 1,667 1,679 1,710 1,730
2028255 7| 1,698 1,713 1,753 1,778
2028.502 7| 1,730 1,749 1,797 1,828
2028.75%2 7| 1,762 1,785 1,844 1,880

20294 1,796 1,823 1,891 1,934
2029.255 7| 1,830 1,861 1,940 1,991
2029.50% 7| 1,865 1,900 1,991 2,048
2029.75%2 7] 1,901 1,940 2,043 2,108

2030 1,937 1,981 2,097 2,170
2030.255 7| 1,975 2,023 2,151 2,233
2030.502 7| 2,012 2,066 2,208 2,298
2030.75%2 7| 2,051 2,110 2,265 2,365

2031 2,090 2,155 2,324 2,434
2031.258 7| 2,130 2,200 2,385 2,504
2031.50% 7| 2,171 2,247 2,447 2,577
2031.75%27] 2213 2,294 2,510 2,651

203244 2,255 2,342 2,575 2,727

T 1) 2.6%(29//1,11824 )= 6:4(2018-2023H)2] Hrztolo] Fo{piFaIe EAH|E 60% 71

173



200551 R&D EXfo] A7} BA3H HHOMs 24 ¢ y 7

[71=01T 7|04A} E4H|E0]| e J[=0|H Ha AFUUEL v M Heh

-

Rt L T ) 7|£0|™ 7|ofx} EAH|Eof wE J|E0|H HAF
Time (Year) 2.6%" 4.0% 7.0% 10.0%
202344 5,913 5913 5913 5,913
2023252 7| 5,986 5,986 5,986 5,984
2023.502 7| 6,059 6,059 6,059 6,055
2023.7527| 6,133 6,133 6,133 6,127
20244 6,207 6,207 6,207 6,199
20242527 6,282 6,282 6,282 6,272
2024.502 7| 6,358 6,358 6,358 6,346
2024.7527 | 6,434 6,434 6,434 6,420
20254 6,510 6,510 6,510 6,494
2025252 7| 6,587 6,587 6,587 6,570
20255027 6,665 6,665 6,665 6,645
20257527 | 6,743 6,743 6,743 6,722
20261 6,822 6,822 6,822 6,798
20262527 6,902 6,902 6,902 6,876
2026.5027| 6,982 6,982 6,982 6,954
2026.7527 | 7,073 7,077 7,086 7,062
20274 7,174 7,184 7210 7,194
2027.2527| 7,282 7,302 7351 7,347
2027.5027| 7,398 7,429 7,505 7,516
20277527 | 7,521 7,563 7,672 7,699
202844 7,649 7,705 7,849 7,896
2028252 7| 7,782 7,854 8,036 8,104
2028 5027 7,921 8,008 8,232 8,324
2028.7527| 8,065 8,169 8,437 8,554
202944 8,214 8,336 8,650 8,794
2029.2527| 8,367 8,508 8,872 9,044
2029.502 7| 8,526 8,686 9,102 9,304
2029.7527| 8,689 8,870 9,340 9,574
20304 8,858 9,060 9,586 9,853
2030.2527| 9,031 9,255 9,840 10,143
2030.502 7| 9,210 9,457 10,103 10,443
2030.7527| 9,394 9,664 10,375 10,753
2031 9,583 9,878 10,656 11,075
2031.2527| 9,778 10,098 10,946 11,407
2031.5027| 9,978 10,324 11,245 11,751
2031.7527| 10,184 10,558 11,553 12,106
203244 10,396 10,798 11,872 12,473

1) 2.6%(29 /1,118 )= 654(2018-2023H)2] "ztolof Eojoi ool HAM|E 60% 7MY
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[7|=0]|H 7|0{X} HaH|g0 WE 7|=2 . ol HAN H|BEA| M &
Aot H AL H|OfM| MEH | J|=0|H J7|0{A} EAH|E0 WE J|EE FTUAMCHR: A)
Time (Year) 2.6%" 4.0% 7.0% 10.0%
20234 1,242 1,242 1,242 1,242
2023.2527 1,259 1,259 1,259 1,259
2023.502 7| 1,277 1,277 1277 1,276
2023.75%7| 1,295 1,295 1,295 1,294
2024 1314 1314 1314 1312
2024.2557| 1,332 1,332 1,332 1,330
2024.502 7| 1,351 1,351 1,351 1,348
2024.75%27 1,369 1,369 1,369 1,366
20254 1,388 1,388 1,388 1,385
2025.25 7| 1,408 1,408 1,408 1,404
2025.502 7| 1,427 1,427 1,427 1,423
2025.75%7 1,446 1,446 1,446 1,442
20264 1,466 1,466 1,466 1,461
2026.2527| 1,486 1,486 1,486 1,481
2026.502 7| 1,506 1,506 1,506 1,500
2026.7527 1,529 1,530 1,532 1,526
20274 1,554 1,556 1,561 1,558
2027.257| 1,580 1,584 1,595 1,594
2027.50£ 7| 1,608 1,615 1,632 1,634
2027.75%7| 1,638 1,647 1,671 1,677
20284 1,669 1,682 1,713 1,723
2028.2527| 1,702 1,717 1,757 1,772
2028.502 7| 1,735 1,754 1,803 1,824
2028.75%7 1,770 1,793 1,852 1,878
202944 1,806 1,833 1,902 1,934
2029.257| 1,844 1,875 1,955 1,993
2029.50£ 7| 1,882 1,918 2,009 2,054
2029.75%7| 1,922 1,962 2,066 2,118
20304 1,963 2,008 2,124 2,184
2030.257| 2,005 2,055 2,185 2,252
2030.50£ 7| 2,049 2,104 2,248 2,323
2030.7527 2,094 2,154 2,313 2,397
20314 2,140 2,206 2,380 2,473
2031.2527 2,188 2,259 2,449 2,552
2031.50£ 7| 2,237 2315 2,521 2,634
2031.75%7| 2,288 2372 2,595 2,719
20324 2,340 2,430 2,672 2,807
1) 2.6%(290 24/1,11824 &)= 61(2018-20231)2] HHFZtolof Rojoi R elo| HAM|IE 60% 7
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