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[Abstract]

This study analyzed technologies related to artificial intelligence (Al) semiconductors that have become the core of economic
security. First, we classified technologies into first, second and third generation, and then measured the localization, concentration,
and appropriability of technologies that are representative indicators of the Schumpeterian innovation system. The patent citation
analysis on patents filed in the U.S. over the past 20 years reveal the security blocks already formed in the first and second
generations and that incumbents existed. As the third generation is in the early stage of technological development, there are no
leading technology owners and competitors. Therefore, we confirmed a possibility of creating independent economic security, by

engaging in standardization technology.

MOIO| . Al Btz ZH| ot wiX|e}, WEE, MR 7ksd

Keyword : Al Semiconductor, Economic Security, Localization, Concentration, Appropriability

http://dx.doi.org/10.9728/dcs.2023.24.7.1555
This is an Open Access article distributed under
the terms of the Creative Commons Attribution

I . Non-CommercialLicense(http://creativecommons

.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Copyright (¢©) 2022 The Digital Contents Society

Received 24 May 2023; Revised 23 June 2023
Accepted 26 June 2023
*Corresponding Author; Chul Oh

Tel: +82-2-781-7771
E-mail: naohchul@naver.com

1555 http://www.dcs.orkr  pISSN: 1598-2009  elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2023.24.7.1555&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

C|X|™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 7, pp. 1555-1565, Jul. 2023

MABHGlobalization)= 54 Wzt AAE AuskE
glo 2] 283 shr) o} = A{F-AL: AlEslar A4l v
£ Reshs WS AlQshd Ik AdS sk 3

= 30l Bolshs AATAE] Bk oleld A BA
o BB mepd o] R BUgel AT /1L
FEMsble. 719 2Rk A AANEE 9 A%

o2 7Pgetal YPETS A He AL Hehed),
= TIES 2/ oldelA  EEsheE teAY
(Multinational Corporation)© & WR3IAL} o]= A A3
& e ZgAjolA T @A) gl M2 19E AT
AT L o)fE B rAo|rt v SshEA AlA A
= A3} ¢17] wiFolt}

2008 w=ro] F-§971= AlA Al 27} §isE
Atk 38971 A%<l 20099 *ﬂﬁ] TATFFS F38H
T‘:‘Eﬂy L:] EHH] 12% Eoi E/V\E]' 75]

X} W=l Hsre] Fog Fhae :Li i

HIA= AR HERg=HE, =] R 25 1,036
4,100@ 2eI(2009D0lA 1% 55969 2,500% @
(20102 F7aL, &% 12 2,8749 4,20013& =l
A 12 5609 4,300 %LHE s 1], o)™ v o}
ol Pl FAAR} FRE Fo]7] HOH Eil—r«] BAE
dapsls FAIY Huel 369171 °lF G20 w7Fek
1,5007 o)’de] RoFe] A g AoE YElsith
olefgt FAl= ERE AN-o] 53 ?ﬁfﬂ Jslatoitt. s
Sk HEARI ii}jﬁﬂ AL S, ofAlE = T
o] A AS AEstlar HAAQ A BRexAE
skt EHJZM AHEIZE 2019 3 vheA] Az £
9 A Vs ZZ}QH =337 (Extreme ultraviolet:
°o]3} EUV) X]'H]J Z EAo 11, Hlo| = AF-2 nhl Fo
T o]l 352 JEpAA] Kol 2022 1T AEgA|
(Graphic processmg unit: ©J38} GPU) Ul % A& Al
gatit[2]. H=& MEAE I APte R st FE
A, T:'—f}\} T wA, 2EaL A vheA)] 3 Aol
ke A S Aldekal Jdok o]k x| & <Qlate]
Foe] WA 7 S ARG e glom F 57ke]
AL o Alststar vk 1g]ar “?7}9] FE = j}ﬂgl AL
2 SH w=olollA o volr} ARl AA|, 71, 3, AR
o AR] FA71A] 23t A "Jl?'ﬁ}ﬂ = E‘r[S

n>* >\‘

—1 1 =
el 2 Zj.od 8- 2 SgstaA v S Zse A
A3 Qe A 20224 v|=o] GPUE 7% &4 #5502
2173k 31 GPU7F ¥4 (Artificial intelligent; ©]3}
AD 71%9] ilolr] wiEoltl, Ty Fo] V|FEoR HH F
o}x12]%*(Central processing unit: ©]8} CPU)7} GPUX.
t Hold A5S AN GPUE U185 dlojele] ¥H
Alrtoll G874 0]7] wiitel] Hei'd, A% 7wk <5 Tl 1

http://dx.doi.org/10.9728/dcs.2023.24.7.1555

% Sah8 715 71 wse] B WAl wheA] How

A2 b gleh2]. Al MEEAIE Al43h Ak ofe)
A B A HH-‘% 2% ouE 2w AFAY Fo

2RH PAH BHoZ S olu] A2
=€, 19l A3k 5o A

o] o Al ul

Aelskzd dale]
Fagol) 7)ket Aol B

LSS SN e}

F=Aol diske]

ar 4l
9] BEolt), oA B8

A Aol ARG Frsis AL w1 ek
¥ olUjet Aol QoIHE vk At Fad BAsk
STk 2, WA 714 vle) AelA] szelw AL o
A A S & A B T
g_} /\},9_ E;GJ,]_ :,L/\} E;Q /\]_
olellA M-8 7FsAdol 9&01"1 A9l thde] H= Aotk ut
2hA AA REA] ARl 2 gEAbE A E AL e
B =7F A AAshs Hlgo] 2 o mA= A
2 ofalQtn. SN Ve AFde] SRS 9 A Wk
Al 71 ohye} )& HAS Faf Al WA 2okl 7]E
FEUS R Fao] itk

w2 AT AR QR ellA Al REEA] Zofe]
7]E R Rt Ve e gRE A 71Aedl AR 5
sloll wsto] w=efafarat g}, thg 27l A= WA A4l
A kLol thste] Au Al AT WE=A] 7]Eo] 5ol A ¢l
TR 7|E FHES ATET 3l Al WA 7]
= 45 S8l 2ad 53] vloly B el diste] AH
Stal U 7%1]*1% 4 Aol disto] =]t ae|a
ppA e 57 R TE S8te] 53] 4 o] AAkshs vk A
ol o] Al7lell -k ofw e WaFo® yrfof sh=A
of thse] ofopr]git,

~N
iy
o,
£
X
re
X
r{n

1—(‘1%

II. O|2& HiZ

2-1 ZH| otlo| Ao B ST UHTH| Y]

2008 =§9171 o|F w=e] &3fo] ZojA|iL
L AAA R mme] 2 gikeo] 7HAdtHA A=
o3k A& Wal7aL vk o) o] EH—rﬂ ATHA4]. 1
=¢] Faky 7HAe vE 01 Heh= =0 S0 AAA
Fgeltt. 2000 AT 71 7}°‘ o] % %%91 |54% 4
AGL o] wl=el] HF”F s o mA A=A
Aolgh= oAdd F& HolFaL ). v=e] 2} A=
v} o Abo] o] FRbRA Y] F oS AFEI AL, olegt
H-F ko] Al BHE AT A, A9 e olad
2}, A=A HAAAE G2, Chimerica 522 U3t
[5]1-191].

v|-F A A5 A 8 AR TS WA Aol
T 19509t ~1970d ] k] ml=a) 1 $ho] i 1
23l 1990t & S o2 xxJ8] nhyjo] gkoH10],[11]

EEER



T AR IEE S vlolaE HAER
T Al H]’\E“:]ﬂ ERUR IR R
el deehgell Feetar low A n
AL L T=aehedS 2004 o] 5 Al
Al i =1-s R S 5 VA
mepA shar glH12]. Bl ‘T Al
2025' A5 wh=A] A 3 WAl S o2 A RS
2 T g5 ks Wes] AlAE vk 9L
TP Aol A ek MY =S vheA] 7
9] FrES vrodal Almshal Qlar T WA 7
watear vt sl | olf FAL7? AL vk
tjx" 22H(Digital transformation: ©]3} DX), 42} 233
H(The fourth industrial revolution: ©]3} 4 IR) A& u}
2 AL Hdole], g 71 AAl, A&Fak, tAE s,
EE5AIQ T A7) R AEHQ] o] oldd Tk
g v, S5 HEe FasEe] RieA A a2 a5
g gEE 9fs) X g FAS HelaL 17 et 13]. o
2 Rkl A0 AgS k] mlY A sHoR
FEkom 7 Ay 7]7] 9 1 V\ ]*1 45 B7bAe
o324 Uri 3l 0}01 A}

FIO ;o

H
TAE g
ofj A W=

55
55

A 2 %&*é% ThA] gHH 214 0}711 ¥ Aot} o= wrch
SAIg w5 w2718 oy BAlEss w7
Ho} AAs)] HA QtRe] A2 A Ju). =, vkeal=
4 B 3?7}0}_@01] AAEE AR S 2
 Zlolth[14]. 18] A AA dh=g] 19 FA ek
Taiwan Semlconductor Manufacturing Co. Ltd: ©]3
TSMC)7} v =3} 7188k AS @1 QR 4FS Wo] o
TALG o] Balel HWA el 971948 6s

Rzt Hio] B AR ‘Bhie] Folaks v
Aol e T vlae] v R AR U g
9 7 ol Sl Asleh, ol WA 918 el
Fobrloke] 14w} v 7ke] lA|= AP AR A 4
el WA Az 719E BoAet FJUrE‘roﬂ A71E 7ML
AL ek 53] gyl vk '1 T 31%E T, 20%
£ oivtel] oj&Estar glom wkwA] £E9] 43.2%F T,
18.3%% &3l oEska It 13]. webA n-5 dAl=
AT Fohlohe] ofal Wsph Ase] Sl A1 ole)
= s g Ak Al FEaljoF st AA| R} oA

o

-

WAl 2] LA, 240 9 342 s 5 9l 1A
WA ZENE S AR Selst 25 g 9l
= Tefeohme] ALgHE GPUS Wik}, A GPUE AIZH
F831517] o ARE] EASGL. AREANA 18k Aol

HIT Q. AIHS fleiA e e 7b=rt 52 olqlaL o]
FOAEA S E AEetEt 98 AeS Hogith A
719-¢ aggst=9] 74ke] NVIDIA corporation(©]a}
NDIVIA)ol:= 1A Al ¥H=A] Hofe] ez el A=7]gio]
g}ar & 4= g}, A 2*1]1—41 W= A= ASIC, FPGA, DNN
59 7S 2w Al g WEAE Tt dE 5o, =
o] 7§¥tst Tensor Processing Unit(e]s} TPU)-& NDIVIA
EE} g AR dH] 108 o] FEithe o]k
[15]. olgf& 27]«e] sl %= E73F3L NDIVIAZ} A%
71?34 2915 A = BRIA= o] %ﬁ“‘o}ﬂ T1Eal 3
Aoz 27 F U= I (Neuromorphic)
o % tixHth %EEJ% iOl‘ﬂ T2 71E Y
2ol A Bloju} QIFke] FHAH Tedte 1w WA
7|8 FET QItH16].

Nl HFE Q] vFsl, AntEZE] TH(2009d ofelE),
aela A4z AdEH (20163 AAAAEY Fe2 47
wholeh= side] SMke FEW ARl A Aake]e] Uh
2 EE= dolEd] 848 vs gdjdick 12l ekt
HAA717] 2ol #2Aglo] FA1E = HolE e e 5535k
dlglo]ggh= o] 5gskA Hon o]eidt vlolE A g
5 9% A3 A B I=(HE Y, HalHd)®E FEEA | 3o
o} whebA] dAjAellA olefgt vlolElE Akt 7MY &
FH o Fashs AFA T Al v A Hourt
FRABA 11 F84S AW k. 1Ea I
SHAIE AL REEA] Ao A2 A7dseo] & o= 7|y
o drk st AT 2 APl R A el e vt
EAE 20219 7] 399 €81~3029 @] A FEE
A5l of] 483} o]d T FEEY kx| Fof
20179 12.39) 2ol 2023\ 42.19) 2] ez A
ge Zoz At up QItH[17]. Al WEEAE AakslAY
A FAE ldskal Qe oAl Aer]Yde® INTEL,
NDIVIA, XILINX, AMD 5-9] v]= 7]jo] A5l zle)& 3¢
3 QJk FE siello], vl TTHEE HAm 2 AL 2

2 AZ 719 Ee] 719 Astetar vk 1E]ar g 4t
377}, SK ste]y 2= Fo] wlRe] WA oAl 7]eE o]
AR, QIFAE REA] BololA 7]EeS AL Y=
7192 F=58k o)tk Al vEEA| Ablel = 7% B QlE

IR 3 g Qg Fo] K8 a glow wnke)
J)Q o] AT AL Bl Ea) AizF AAT
Az wiEe] @ade] vhehbar IvH17]. =7h A2 SHellA
), Fers EoEle] vle AR, A T S

=7FllA AL ¥ ~

op71A] L Qlth

o, ot L

WEAE R
=

Slats b

=d 2

http://www.dcs.or.kr



C|X|™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 7, pp. 1555-1565, Jul. 2023

2-3 Al BHE | 2 o] Siga) obA|

18] A k7] wiitel g4
WE R Fhed dAtel] wlske] 18] WA efth
| B A2 B [18]9] dAlA = n]=ke]
o] g3te] F=ro] vhe-=g] 719 SMICS] 538]& vt
SMCe} 2Hd7Ake} nlatstel=dl SMICS] 53 &
3] B-E319l o 7S 95eelal Ve el
o7 nEaths AL BLE 53 o] 83 #a
[13]9] AtellM= 71 F A A& vt
#3lo] gk YEYT ZAS S8l =T)
S vl 9FR HAE gla T
noksiths RS etk giEo
ARE o] gate] Fhar A Akjle] &
AEE A=, A BAE oiH] A5
7 R AEo] wl - Btk RS 1olth [20] NAND &
Al W= o tiste] Sk, vl YR H9 5 E ol&
3k 218 UEHA F4S A0 53] FollAe A
A7} AEskal Jow 7]&Alel SK ste]y 2, f2ErA|
g, vlo] 32, Qe 5o] 11 HE 9la AT 7] 7k v
= 7|4 ET} HofRlth= A wAsIT). 1g]ar Al HEEA|
o] B3 53] B4 A= Alol B3 Aol HhEA) Akl
FA 3k A7 ez EA8ks Aol vlshd [21]0] A9 &
. 1B FEHEHIERE H7HEAAA AdS o]8skd]
| Al RE=Alo] gigt 7|&rHTr)1E S5k St
7} AL WEA] Aol 11948t u) Bharsgt A mapr EA18hE 1
Al 2 24gle] AL WA AR} Bl ashH SRR o R
3= A AL WHEA] Al [9)skE Blo] % e
geheE 2 Bk
HoTe v-F gy 29 Bk 35 Qe A
el A AL REEA] 2ol A A QFiL
B A Hale] tiEA Ax 5IE S
t} 53] et #delA [21]-[23]1A4H A EE
o]% E3lo] Al wkEA Q] AltE E4S
AAFES AATSRaLAL stk 1Eal [21]2 7]
o]-g&3ste] Al WHeA|7}F gl=Q Mol B9 ok
Sl Aol wiidel $HRIE AxE EAEE
Histo], 2 A= Fo] vheA] =)o v=
229] <trslol| WA A ojw A tiu]sfof =X
ete] 2p7] Q18-S S5t o]o] A 7S o
7} 715 AEEE 53 Al tisle] 21S
I PEEY FAEIE g A %9} v

th=dl &7k 8k

-
rlr
e

B T

S rE o
)
i1
N

A

=
ol

2
off ML oX

s

—
—_

s 2

m
I,
Moo
2

o2 Ml rZ O ox ot fo
N
o

oSL'HUI-jLéé
o}ﬂr"‘
H
o2

A8 g
i ﬂor
oX
=
ok, 2ol
oz
it

—
—
©
—

=
of

o
L

d
|
H
il

7

o

;

e, i

2 o
g 0

A

=

(

i)
K

}

N oo
N t
Gl rSE

juhi)
o}
O

Hie] 7

R
=)
[0
=25
N
fo
ol

[

Ml o
B

2

e owe o lo OQ‘ i of S N ot
i
- mlo
Sl
o,

=]
A
rr

32 rr
N
= do

44 =

N

http://dx.doi.org/10.9728/dcs.2023.24.7.1555

shol mtole} 5o ol 7

2
-0,
T
Gl
Y
N
T
< o
fo
P,L
=

Lo AR B AR F 1T 52 55 A4aF ol g

o
3
H
i
iz
ki
_—)H_r“
e

# E3] A& Derwent Innovation<
v 20009~2021d 5 E4¥ 5=
o= gt} w3l 535 EFE Agkste,
GOBN(5A At w2 o] FAFEIA 28], GOBF(H 7]l
o3 tAE dlolE] x2)]), GO6K(ZL=] tlo]e]e] = b
ol o] 3 715 Al 715 wiA] A2]), GO6Q(HE, &
AE, T8 AL UER T d5gor B3] 433
dleole] A2 Alz=¥l Bi= W), GO6T(o]n| =] HlolE] A2
F= Y, dnbh), HOAL(HAE gre] A4, GI0L (/434
A e 3 58 A B e e A S EE L
o ¥3F3sl = Bo3)), GIGHE2A Sxujgx),
HOIL(HFE=A] =], th2 3ol &3lA] &= 2714 1A 3
Z]), HOANGEPESAD, AGIB(RIE 4= 7191 2'H), GO5B
(AA E= 244 Uub, GOSD(H A7 Wake] Aof &
= 247), BBOW(HH2 F7 T UE 7|59 x13kg B8
o] B Alo]), GOSB(AIE W T34, B25J(HUZH
°olE]), GOBG(ILZA|oIAI2~E), HO4AM(H3HE4]), GOIN(H
To] 3p5HA = B Ao AEel oS Alse] A E
T8, ABSFEIEAIR], HEAY B S3A9: 22 %
Zo)= EAE AMEshs AUlE AlQL HIYle Al 1 vl
HREA = Al sdshs 53R 2ARFITH 211,

N
HN
i
o
el
AN 2
32
(o

3% 1o w2 1A, 249 9 34 T 7P Be 55
535 77 WA= CPUSF GPUR s+ 1At v

Aoltk, 1A= 201298 71H o2 Axp 27k A st
o] 2017 o] F FIARI FSAIE BlaL, 24d= 1A
SF fraksbArt 2018'd o] §- v & Fo.7 F7keirt. 34
= 201098 SaRlaL, 94 20173S 7|3 ow
Al Z7HIE Bt



1. Al BHEH MOE 7=
Table 1. Keywords by Al semiconductor generation

Section Major keyword Total
CPU and GPU
. technology related
1st generation 1o Al and deep 2,138
learning

ASIC, FPGA, DNN,
Neural technology

2nd generation related to Al and 949
deep learning
Neuromorphic
. technology related
3rd generation 10 Al and deep 503
learning
Total 3,590

ol&7 2017~2018 olF 53] F7} FFshs Al
2016 Klaus Schwab®] Al42} 233w A3 20161 3
o] dula1e} ol HE 719 Google Deep mind Challenge
Match 0]6 Alel oigh A AAZ QL #Hile] 1 vz o] = ATt

3-2 AlHEER| HITHE SHAA4A| 2| 22| £

Fele (23104 AN FalEelet TARAAA A%
ZA4ol J)ustel hush BlE HAAFE ek ol
AT WHEA] Al gl wlanghek, AR of7)5k vl w2
A Qhuols 915 7o) FEelA ek ol 1% 2
Ya7E Fasih. olo] Z1%e] G FFo] T4 Aol
T RN 502 FuE 5 Qi Sl Husolof &
o g, ofwl A FelAt 1 50 bAZkeAs} B
kg Aleket] Fod wvh Ak

R e L E=ep PO R E DR RE
AR A4 FEE SHe] Aste] A8E S8l9) A
A A, el FA)E Sk 99 AsolrHzz).
ol keh= 317k 918 s8)9) ge T4 5
AR oo 278 59 &S ZPFORH A4
@A)5) o] of = AEANAE 4 4| (13} drHe4l.
2, EslaAe] o] AQ Bl g, k S5} A8
£5] Fof FAo] A9l 5319] olxm = k B37} 189

e B

Ir

n,
Localization = HLA (D

ES

T AR Axe 7ee] JERolth Ve JeEEA A
olg)= FAE-3]47 242 (Herfindahl-Hirschman Index:
HHD+= APHRTEE YehlE A2 A U ZE AR
ko] 2} A8 (%) = Alwste] ek ahs dgit) o] A
T APFETE] 22 7IYdrSs ddides AR A

A gee] Avks e wsle]l GRS 5%
AL A els % ARSI ol ek @, $a
Y-slale A5e] e ol Fel A Uil T
BE Zh= J|9Ee] EARTT 4T ) Akt B /14
o] AT AA7FE Hehlim 1 577} Bom WSS 1
A | AR ek 2% AR, ol S8 53
RS BSADE AR P 54 53] Rof
o My AFEE HHY 5 glon ol At E3UA
7h gl ohdE AR eI ST 5 a4 (2)s)

2 o714 N, =t dolw S8l 7 naa 58] 58
kg N

2} =t dolE x Al VFeR $29 A4 53
S5 W) [

S37Ae) Qe T

Ny \?
: @

xt

vt 2(
€1,

PRAI R Xlﬁ% A 7Fe oItk A 7 d e BoR
RE B¢ sk A BEelA o)olg g g
vehdth, A TFsAo] rhe RS moRRE Ao
Al Aah} 4rhe eele] mo e Aylw 7
°lg g 4 e ARsl ke A oulsla, B
RE Sale] ANE JEHOR WY F 9l o] 4
Grhs 218 ouateh25]. whe, A 7bs Aol Atk RS
R FIN} FLNEHA EASH: A S vebdrh26].
olelet 2 75l jnlg AZHE v 58 dlolel A
}\T-O‘]:Q}. r= zﬂzqﬂ /\0131]_1: 1};40] xqg 2~ 0101;\.] 561 tﬂ
olEl% Af 7Fed AR Yehe e ARl o

3 Aol % Aol A A7) el vEE A v
SIeH241,[27]. A7) 1§ HlEo] 277 HER AHgHE
oA @: fsw PEAEESAB

o] a1 olefat Ae] o) YO olofAl= Fols] 1)
solck, mheba] AbReA sk oleldt e vlEol %
5% AZ Wbt 453 o9 Yk o A

BHes 5UE SAAA 42 39 dE A8

o= E}E Apgte] Sl dlst 188 A 2 )
éoi 1 7P 29]. w}aw T"r 7%—5*3% 2] (3)7}
é]t_f

E

55} ol

3)

2ol SAT 71 dAsket a8 A 7k A
AlZke] B we; A Eie 57?“ 7}~*é °] ‘Rl
2hA - ATrellM = [21], [23] B

an T %
o & |d

30 x—‘l =2 O:]

http://www.dcs.or.kr



C|X|™ 2El X &5 =&X|(J. DCS) Vol. 24, No. 7, pp. 1555-1565, Jul. 2023

Es5jol digk A=)z} 2 AF 7hsAde] Huaae = Aol
A& 2 AR 7FsA we WHETh o] Feke] Ak
Aol we} WEshe FANES S 4 Tk
T3 AP SRR k] Bas v alE) -40}
o] ZS9 17119] FEHG7F EA1T ul) 283
AHE2(Analysis of variance: ANOVA)S- =33k
AL ko] g vl £Esta SAA °94~w§—
OF H“”—EH ‘ﬁ%u"?ﬁo]a]rﬂlﬁ gH31]. &, F 7 o]
< vlwshr] 98t Mt 7k Ak
711“4 v A 7ke] RS o] §ste] Ak VHeltt

et JHU
51

HE o,
R R
o M M

7

==

n-ﬁ

L.

——1G(3MA) -*-2G(3MA) -e-3G(3MA)

NNNNNNNNNNNNNNNNNNNNNN
oooooooooooooooooooooo
oooooooooooooooooooooo
mmmmmmmmmmmmmmmmmmmmmm

38 1. XA FEL U X3 (34 olSED)

coll

Fig. 1. Relative localization of knowledge creation (3-year
moving average)

V. 24 Zat

4-1 HAst 22| 3710t 7l&2| =53t

j_al 19_ 71]:L 20147}9] ;(]}\]_o/] /\H;Hx-] 3] ]§].oﬂ EH{;}_/[:
< HoFaL itk dX3} e FAE F O YA
37 f18ke] 3 ol s H S ALk e dAA g
A 53]9] A Hy dAX 3} gho R ald %] A
HA 3} ke LA FAR AlgEE By, 20037k
3} 5 HgS 1Al 1.342 71 Fom 3Athd)
.3001aL 2ol A 1.140]tk ofwk, 3A|U1E HWH, v
171 52571 A)2HE 2018 K-8 d=)3} ?%01 =
Fashar gl Zlo] E4o|th v, 140 WA o] 7S
g Z7lshs A Helth mElal A4 dx)s)
Aol A 18 d71aL vk 212 o5 537}
] 715 Hlate] = dAXg S UER)
omjgt, F, 7|J(EE I7h) BHoIA B
7149 LHxHﬂ Fo] ks Aotk

53], Mﬂﬂ%oﬂﬁ AR5} 7o) FoA AL ke S 5
& ZUAl 9=re] 71€£ﬂw Ae] 7)eg vS wol 3haL

Al d

]
13 ek AL JERIT, 2, 7149 UAls 420] HolA)

=

N

F

—

[e)

Ll'L_tr%mErlrﬂ' N
ol' )

o
F%

&y
a rﬂ %
B r1n il
ol

P

[e]

)
FHAF{N

%0,
o
JE fr
N
Hﬂ mlo

2 K d
O?L

el

i

[¢}

http://dx.doi.org/10.9728/dcs.2023.24.7.1555

v A5 el ZEvaat 2 A olvlg.
[15]0] Wk 2% 1A 71%9] A5 olv) GPUS 42kt
= a2 oyigdel AgE Auska QoiA 71%He) e
1% 7bg %] glekan wolol & Hlo]ar o) 915 714l
g &gtk 21g ek

Wi 2th sk 3AOI A 1AIThe] WlshA @AIs Sol
setehs FA1% Vel Qi o] b weka 5] 7]
S8 Fashe Hlge] T AL Wk A= 5ol
Ashe 71E(EE WEADo] Z7Hsha ek Ao 35

E 2. X4 FE| AHA F#HX|3 ANOVA Znt
Table 2. ANOVA results on relative localization of
knowledge creation

Result
. Sample _ (a)Bonferroni
Period | Type o Mean | F-value (5 Eetaie
(c)Sidak
5000 1st 20 1.34 (a) 1st>2nd*
2nd 20 1.14 3.15% (b) 1st>2nd*
2021
3rd 14 1.30 (c) 1st>2nd*
1st 5 1.27 (a) 1st>2nd=*
2017-
2nd 5 1.14 1.83~* (b) 1st>2nd*
2021
3rd 5 1.27 (c) 1st>2nd*
Note: * is significant at the 10% level.
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Table 3. ANOVA results on concentration of assignees

Result

: Sample . (a)Bonferroni
Period | Type . Mean | F-value (b)Scheffe
(c)Sidak

1st 20 0.1889 (a) 1st<3rd™

2000- .
5021 2nd 20 0.2478 | 4.15%x (b) 1st<3rd

3rd 15 0.4067 (c) 1st<3rd™"

1st 5 0.3792 (a) 1st>3rd™

2017- o
5021 2nd 5 0.3862 | 6.61** (b) 1st>3rd

3rd 5 0.2378 (c) 1st>3rd™

Note: ™" is significant at the 5% level.
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Table 4. ANOVA results on appropriability

(a)Bonferroni

Period | Type Sample Mean | F-value (b)Scheffe
size ;
(c)Sidak
2000- 1st 20 0.78 (a) 1st+=2nd+3rd
5021 2nd 20 0.75 1.21 (b) 1st+2nd+3rd
3rd 14 1.09 (c) 1st=2nd+3rd
(a) 1st>2nd* /
1st 5 1.29 3rd>2nd*
2017- (b) 1st>2nd"/
2021 2nd 5 0.63 11.18 3rd>2ns'
(c) 1st>2nd*/
3rd 5 1.90 3rd>ond™
Note: “ and ™" are separately at the 10% level and at the 1% level
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