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A study on the role of technology on

ICT(information and communication technology) network

Abstract

ICT(information and communication technology) has played a pivotal role in the
world economy, and the outlook for ICT has improved markedly. One of the noticeable
characteristics in the ICT sector is the global rationalization of its technology and
service. Specialization on the specific ICT capability is a pressing problem for many
countries. Along the line of classical innovation cluster and network studies, this
paper suggests a way to find and analyze the role of core technologies on the ICT
network. First, technology network is constructed by using patent citation data from
USPTO. Then, a couple of cluster is generated by K-means clustering technique.
Finally, brokerage analysis is applied to manifest the role of principal technologies.
The network visualization and some stylized facts on dynamics are briefly given
altogether. Based on the role and relationship of technologies across clusters, it is
expected that this research could contribute to the ICT cluster formation and the

vision—making for ICT specialization at the viewpoint of technology policy.
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I. A&

S (dotcom) AFS B, ICT AxFY AT AAAA AvkEd A
LM E ARFAZEE Ad 109 A3 AlA 21]"3%9] 83 53| A (0ECD,
2004). 2001d 7]Eo.2 ICT ok OECD RIZHE-E GDPS) 10%, 189 6%5 A3
ov O HAAES 48T 4% o] =FTHOECD, 2001b). 53] AL HENME=
N AL L9 1/4, E3E Y9 1/5 7ol & AR sHEAN AEH g3e &
GG, 200197 200239 F7I8HE7] B¢ ICT 719 €2 AukEQ £4 o3l
wAl FRP o vz Frale Fxprt SoiHEwA 20033 R HE wWE 3 EA)
E Holx . FET 9d AL @7 T FO2 T olAJo} FItEo] 7
gt H|Fo] o] A7IE HAFEA A Eolwue Aol ulF, dE FHAZ 9
ICT AF 3 AulE AF-FES 199090 80%E oy 200230+ 2/30| 812
dojpon O AAES gRES ofAo} It AAEm Yo}, FF, FF, AR
< ICT Aol w2 438 Rolx e tEH ofr|o} 7St}

ojgigt W3t AJoE AFHI Qe Aol ICT 7ie¢ L AH|A Ao AR
ol & F7HES B4 AEH Auze dEdEe AFS Hola goy A
2" o7 Zyl5= (T Xﬂ—‘g‘ T2 o)A 2D 9 F(offshoring & sourcing)?)
F7t= olE RAwrAIY. AFE3(specialization)?} 7I1E€d #FEAJ ) 7)uls)] o] &
AT & o 37} T—‘r°ﬂ’\14 BEAA AEFE AAE ICT 7]&E0] B33
o oj" #AAE Silb?‘]g— stebst Fo 7t Aok, BHRET Fe ol dlg A
A FAG " 2_}7]‘1’:‘]4 & Hag&H EX}E Azt MF F7F ICT Ao =7}
BAYE oA L 0}‘4?‘4 AAAN £9 SHAXNE npF 3 sx Zaio),

71E9l g4 Z82F(innovation cluster) ATEL o]ldg Zsphd=z Ao| sl
ICT Ao g3} P& AE=Hoa tbF 3 Q). Lukkainen(2001)-L v E 3k
Be g2se] AgPHor DG ICT 2y ERAF /&89 FFsg o
G St AA AFHRY. 1 2 4, 9=, 03I 59 (T FY2HE ¥
T Zold 7le+4 3 A4 79 (knowledge base)S 7HAE Aoz ERETHORCD,
2001a). 71€¥, A=Y, £33 AH8JAE i ATE o|FAAT 1 A
A FEdH AR FUPEE d$ gd2A degwd. | 2844
(national innovation system)9} S 2EE H]E3 A|2HA #HAo HAlo]ZE
A M EA 7 (networking)?] FL2Ao] A ZAZHWA ICT 71&/ A2 YEYIES
TEHIL EH T oJ&2 2 o5 EANFHE AT/t WolATHOED, 2002). 1
Y giREo] F8 27, NE 71&t 589 Z=(intensity)U WEo] FEg7|
Eol Z7PER YEYI Bl 83 71¢E5L Fotste b axn o, =,
ICT 7€ VEAdIE FAHAAR 71&9 J°ﬂ AoiA e E Vey den
FEBA Hig F4L ofr I
o] AAE FEA E3c}.

L Oﬂ?i 7)1& 01?9] ojlyg dHESL FE }7] f]ffﬂ ICT 71&
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Ag A= 9. 7l¢ VMEYZ FAHL vZEFHUSPI0)S] E3AExsE
o] &3t FE ZWoA 71 AAA ICT 7149 E(pool)el] A& Yotz 2 %
A7) WEoltk. o] Afw FE 2, FHAEHAM FLF 9L st ICT V)
=52 oA 4 3719 ICT 28928 A& 2 WA S AHH AL
AT F A& AoE 7gE.

II. v F o] &

2.1 7184 €8 2¥(Innovation cluster)

Y AHY ol §F RE QoA NPAY ZHAPL AY B E FE3)
= A Al dAE -840 A7 ZIdET A AR (HE, ATEs)E, A2
AZ71D §), Aulz FARRY A1 Hul2, AHEE 5), ggla 4 ALg
o] EAZR BT 5 Ak (0ECD, 1999a). LutH oz FAHE A 43
o w2} F7Fakd (macro level), AF XY (meso level), 719 A(micro level)
o2 ERHY, A4 &5 5 met A7) FEH(self creating), A2 73}
% (knowledge intensifying), A2 &% (absorptive), AZ3(self-sufficient)
2282 FEdAH(Roelandt and Hertog, 1999). E3 43 7|5 2 712 =
Fefol wel AU Ee2E, AN FE2H, @) 2 Mula 82y agn
HA ZY2HE 252 5 o).

S 2HO BT AFE QW Ao BA 8o gon] E3] 19954 o] F =
7v BRE A3 A&H AR SwHolM AE IV B {do] ZejaE e A
4 2 289 FaAol W@ Aol 0D ZIHE AlololA At SHabEo] 7o)
m2t, A F(collective fortunes) D XA FZ9o] dAUZ olalE g3 Z
daE B4o] gdtAl FR = ATHOED, 1999a; 2000b; 2001a). ol&#jdt o) Ag
4L Z EY2HI £33 AA AU 72, AEAY 5o EXo| nje}, HpF
TR, AA Y, E3F 3 agan §830) 93 BMo] oRojzon, ¥
2E7F Ad 7HA 2 98 24 S 8 thkd B4 | =53 ).

e S 2H B AF F A2 7)&gAo] A i
TEol mEk JFA AbEelA "AwrEQ J)5S EEt $3stE 8
#g A7 FE ¢a Qo A Y AHE Porterd 2¥E
Aot =98 ¥ZFHoT FEsldA FAE Adoz, my A
TR Y oA HAUEFY FE aEln 7E FA A FPo] ojre M
AT EoFoltH(OECD, 1999b). 4l FAHE A&HQ A, Ao 2§ 2 3
E R AAAYL A=A 3 I5E Bt d5Hog wA, Assy, A S
2H7F &3 BAR, AR B4, 72, 94 FF, A3 MY, g4 AE uE
9 AN Z+ SY2E Y ol FAQ o7t Uil EI HA FEAHE
EE Y 28 EUE 4L & dod, 71 A4 0]99 Ao ZxE g
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Aol & dE 7. agln A4 dddd me g4 FY2H AEF HAE
tekstAl Aol 4 ATH(OECD, 2001a). 4l S2E BF € 4 @ds
F44t=(input-output) &4, 7I€84l 435 &8 #H(innovation interaction
matrices), Z#:WE(graph) ¥4, A5 (correspondence)®2}, Aldl(case study) &
Ao} 9lon Aszte] @AE BE4sty] Hetd o JHR WHE 2Pt AR
E}(Roelandt and Hertog, 1999). ol&ig &4l Sd28 E 1 &4 Wt digt 4
+ OECD 37H&& %/Qoi 7t vl 3AE 5ot 15 Y FE 2
QH”“ AF Jdolgts SN TYsiA JAPHL loH, HZ A FYPLHE
A ARBAZI&(CT) 8929 I3 E4L 2¥sux st dIdd A7)

Z W o

FE2 dy lth(Paija, 2001; Peneder, 2001).

2.2 JEYT E479 B2 (Network-based approach)

7128 MEYIE dee FASHY F3AA e wjdo] opd 7‘]"’ T2 7E
o FE 2 I}, ARE 9 g4 FAEY FASE H3FE F2E U
(Carlsson and Stankiewicz, 1991). W EY I 7]u3dt 71&F A ‘ﬂ‘—r"% EH YE
A3 AdelA Z+ A FAEDY A 3 2 FHAAE AFHow A
(mapping) ¥t F EBAst= AE 7oz vk, FAFA FHAAN /M AF g7
AAE AL di R AFI|R0E URHE FA 2T Az, AY 253,

ST dAFAG s FAFA MEYIATY. FARY 55L Fog A3
upe wet gA] dFES 2R 4 du. gutdoz ddel o)F(human
resource mobility), 53 <& (patent citation), FY(trade), Y&HBJA(1/0
table) o] 7 AF ol &dtt. AtgEAM o] FHE o]FE ofE F sHAolt}.
AR, TAHA B2 EFAATT A9E don A4, HEYIAY FE27 HAHYSF
TolA AL 5 A7) Wik, A J&ze] BFSole EFAAI Frluict Aol
3ti BEH ERAAC Q7] W& AN ISt FoFoz ¥, AWY F
E-ZF](patent)*‘“— ol WA 7iE WEYIY FATY FANm FE. =

£ A= (international patent code)ol 7]%Hst AR EN7|E EF7F H3 0ECD
°ﬂ o =AHAE B ot Ao E3EF FAEFHI= F3A0] AI3
x7] W&o},

B3 A7 €59 daFH AEEEA EF A7 X E 71R] oY=
A 2 7l Z4 Ao Vet AYEEY giE ABEHAN AF 8o %‘:}
(Tijssen, 2001). 53] 53] Q&2 oju] 499 54 537} 30 449 &

o 93

rlr

B r&

-1

b uES BUE Fzd R54E dvisis Ro2A, 53 299 29
1E4 4FYE 3PS AR A89 4 AchKarki, 1997). F, HIg R
F7h B BHAST 2SS AW A1EA AN BUa B ¢ Ao met

8

A A8 53 (citing patents)t AEF 53 (cited patents) Abol9] BAE A

HEezX gYgd FRE =&dtn E43e MAF Wi (bibliometric) E3§

A& M2 2AY e 71 5L BA%L, e AAdg WFse u 488
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A AHEE 4 Ao (Engelsman, 1994), T3+ 71& =% F7)(Technological Cycle
Time; TCT)Y £3]2] 7}=(patent strength) 53 Z AXE AEFst=d Z WA
853 ). ol9olx E3F U8 AL Ve A4 Silo] mE A9 Fit

AA4E AFAo=z Aurr] A4 vAs (A 589 g BHGE AMEHI <)
k. 53 Husk v A A2 5520 53 ALAAE ol &3l A 5L Je
E%—@% W33 % (Scherer, 1981), =7} & AUz R FFEAEZE A8
= A7 F82 Ba goi(Jaffe, 1998; Jaffe and Tranjtenberg; 1999; Hu and

Jaffe, 2001, 2003).

ATHHE

3.1 7\ A¥3ZEH 1)

e

ATolAE HAE AHNEEA 55 A& AEE &89 Ve UEHNIE

TEeW, FY2EE FRYOEA HAS 1A 559 G4 ARA0R 3§
ohatd] 2P T Utk oF Astd B ATlAE et 2L Al X A
2 gk,

AR, £33 AZ BAANA Yeld JlE ANE3FS ZF E37F £33 7)<k A
2l AA B-gHT}.

4, 53 A& W V&3t AAEE9 9 v gz}

AR, 71t AXBE9 o] dA FF(cut-off value)E God 2z} 7]&7to)
= X5 5o AHI dA F27F EA4F.

A9 MRS EYE, E A7494

TZE EFsta, 7t 53 U89 HEFE  FYH2HYAAN  FAK
(similarity)®] HEZ 5 .5, 71E 53 d&o] S J|EEE A2
AAZE £ FoE woste e Z2Hz ERFIIAY. (28 3-118 oA
AA T BAE EAIT Ao2H, 7lezt A 352 Z 7l £33 E35 A&
A9 Aoz Jehd},

Technology A - Technology B

P e T,

- TS ...
Patent a \ / Patent b

vvv
N

e
-

(29 3-1] §3 A &BAE EdE & 71&¢ A4 AA
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3.2 ) ¥4 (Brokerage analysis)

2 dFoAME &4 7le FY2H A4 dAll U9 A4 JdEE 53
Zles Hetey] Astd YENZ B4 W9 4% S B4
Gould®} Fernandez(1989)o] 2js] AAH F7/ £ & WEY3
o] A2 g A NE JleE] TN 989 EAR 2
7R F2 ALY HE FopolA A AMEH I QT
T B4AA FAE A& A A =271 dAHAJAS Aol Ay
B &9 ugo] wal Z+x} Source =X, Broker =X, Destination =2 &
o dE 89 A B, C == £XE AZHAUE 49 (4> B> C), AT Source
Destination =27} H™ BE Broker24] A =9 ARE ( =8 A
og3tS 3t}. o] u, Gould$} Fernandez:= A, B, C =E7} MEY I 4
47y oju gk S 2Eol &3 bl mek ZF pE =9 F) 98e o
2 57 2 EFstth(Borgatti et al, 2002).

T

IR - DR o B A .

N o
fr e

of

E——

o

Coordinator - EE Rt7F & S8 AH 4A£H0 &,

Gatekeeper - Source = =%t o & Z¢g
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Liaison - RE =7} Zt7] tt& Sa]2Eo £38] 9

= NE
AA#ET. o
rokerd A% b;(ik)=1, 2%8A ¥ A b;(ik)=0 & iy,

1 "
o 2

Lo
ofN
N

w T Mo
tlo &

~

=
[l

S

B; = Z ij (ik)

VizjVk#]
o} Zo] Axtdoh. o] T/ HFUt oW ESFE O 93 uid ujFo) Z
ol , wreF Sourcex==9} Destination =% Atolo] n7le] Broker7} EA3t= A
Zt Broker& 1/n9] /| A& 9A "t

A

’

IV. A5

2 A7 E BARARE T 53Hdd 98 EFANEE ngog nIo =
7} 74 A dF4a(National Bureau of Economic Research; NBER)7} 7}&3k E3 Q14
ARE AFESIAT. o] ARE 19759URE 19999 7HR] 0F EFAF] 9d 53
£ WFoE 3 AoEM, 539 dHUHI EYAE, 299, 2999 89,
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EERF 2=, RIFT F59 F 59 9 ARE AFsles AU 99§
E3](cited patent)9} A& E3(citing patent)d] BAE AT JUY=E Yo A
AT, B d7odAe E4E 3 A9 F 39 & e mdz AFAsigied,
FAEEAN7IE(CT) o]l A w3t A7 EAL nstd A8 ALHWAE 1990
Jol A 1999 02 3RSt E ARFAV e HA 53 55 98 3F
& adsled BEMAEE 1990-1995, 1996-19961d9) F 7)7to @ uUFo] BEAL
AAFe R, 71 Ao g Wsle) Fo]E ¥ n gttt

THARE AGE 53] A8 FH 7 EIE v|F EF EF(USPC) =9 9

A £FHC A WF 5F BRUPOE 24, AE, 7% 59 s12d <)
38 ERY AOo2HA Y B-digin)d AEF, 6349 FEF L AR ERac
& T S ol B ¢ ATANE F 40 A9 o) GERE 59 )
& BF FE0R 4%, B o4 AREU/ES EE5E O 24590

a8y 53 7e £F 2o @ dygom 231%@171%% AgstA B

S 2 A7 B JEd ERE A%t 0ECD7H
AN AREANVE EF EFEE 83190}, ORCDY ARENV|E E3] B8F
= ARFAVIEE FA FAl(Telecommunications)/ 2B A =}7)%& (Consumer
electronics)/ AFE, AMF 717](Computers, office machinery)/ 7IEF(Other ICT)
2 o] 2Fsta, ZF Zobel a4d Ezﬂa A 53 BF FZ(IPC code)E

fr
=
=
|

@
2
N
N
3o
A
£
!
=2

AL&-8lq A 11 S22, AAS L& [HE 1]dA4 &9 & 9},
OECD7} AlAIgH IPC Z=E R3] & 4300:1 7hA 9 v 53 EFEREH AR
F7les F ‘}91‘:}. ol Hlxk 53 EFWUSPO)7F 4 = ¥z AL23tE [PC

= [}
HEE AT ot HE 28 Aoz, s IPC Z=E ¥ F8lE USPC 2=
A7l FEt. a8 IPC Z=9F WAl ¢F HE YR (SPC 2=
3F Bkl dste]l dF FrhEAch. 1 AR, 68719 FEREA
€ B USPC ZEE =38 + AReH, o F 53 AL4dA & USPC =
=2 2 e ARBAVIES AFT F AAG. HFHo=
dA4E 5 ARFAV &0 BT AAG W& [32 204 FAd 5 o},

V. 474

5.1 ZRFAV|E 82 74

Nl

Hir
o
N
o
)
Ml
i)
M
>
E
o
4
¢
=

ARZN7E A2 dA FRE g3y
analysis)S AAISFGT}E. o] o E3 g8

o ]
A TS SU2HIY FAM HEz AMgsdc. BHe 34 2u9Az UF
ATAH T3 2Ho2 A T F8 TN A, K-meansZ 12 F L AHg3He]
SHZHF S U8 FRART. Y FF SHAA AUBAYE FY2HE =22
e o [E 5-11% 2ot
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[® 5-1] A4 &4 ZdolA AREAsE ZeiA8 (1990~19954)

E82H G ARFAV|EY USPC 2= _

dd 2 gagol 178, 345, 346, 347, 348, 349, 352, 353, 358, 359,
(Image and Display) 360, 369, 382, 385, 336

AFE-dolg LA 341, 377, 380, 463, 700, 701, 702, 704, 705, 706,

(Computer-Data processing) 708, 713
I E-sh=9) o 216, 257, 326, 361, 365, 438, 505, 707, 709,
(Computer- Hardware) 710, 711, 712, 714

S 329, 330, 331, 332, 333, 340, 342, 343, 367,

(Telecommunications) 370, 375, 379, 381, 455

928 A 47, A2 FF SHAA ARBAV &L A 94 2 ‘3]’\;53“
o] (Image and Display), AFE-dlo]8 X Z AN A (Computer-Data processing),
-3l = 9 o] (Computer-Hardware), EA(Telecommunication)?]| &2 EHFT & ?\loi
o oo A3 AAFA] EFATGYG fARE Aoz, ERE ARFTANNEEL &
EeizHel £3 7€ F 7 BN S Ad Vg EAL EdE 9950,
ARHor G4 L daEdo] 7led A&d g0 /M 2ston AFH-do)
H Z2 A 928 £33 7€ 7 M Aoy AtEoem #53 v
EY2H7E FAE AE AT & AU

mi

528 A4 §5 SR04 AnEAE FU2HE vPoR 2} 7% Foa
Hol x4 589 BAS EAH9T. FUsH N4 58 B4 A4 2eay
off 48 A4 580 d7 W2y A4 589 e EU2 2 A4 B5Y,
A4 59, A4 dAges FRY + A F, e EIdN 54 A2
YUY WE SHAAY F AAFT T4+ WM £ AA FRU B A
$ A4 BEFAAFF/AAEE < Do Fsn, 1 wHY A9E A4 &
THRAAFF/AAEE > Doz #gdslgn. a8 z F82Ho A% V&
E9 Aslst w7l (normalized Betweenness)® Z3{to] E4E 71479 wi/) o
To] & Ao= JHAsA, olF R nijhyd FYAH BEF J1FoZ A&
ol2igt 7} st XA FF SR AREANIE FAEH A4 559 EA
< A% A9 o8 [ 5-2]9 20
(% 5-2] ARFAVIE S22EHY A4 58 54 (N4 FF =9, 1990~19954)
EEps A ES /AT E 3 A= ANEE 54
QA 2 fAZgol 1.114 15.855 A2 E4Y
AFE-dolE Tz A4 0.640 6.126 22 WE
A -3 9o 1.000 27.007 22 A
Al 1.108 19.877 A A 4y
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A 243, FAFH-dolE Z2AY Y2 A4 7

& R dagde] FaEG B Ve EY2H A4 FF

ot B3 HFEH-st=do] Z2E7 A Az Fio Mg & A
3

=9 Ed2HY ¥4,
: % =

# o
2 & 9, o] F2He v ZY2HA HE AL vifge d3e Fd5e
A

o2 BAn. A WwE SdA EEH V¢ 2d2HE 4f [ 5-3]19 29
[ES%]H”'%%ﬁ'ﬂHJJMi U] 22245 (1990~1995 )
aal*E% | AP AREAsee) USPC BE
g 13]"‘“3]]0] 345, 346, 347, 348, 349, 352, 353, 358, 359, 360,
(Image and Display) 369, 382, 385, 386, 463
AFFE-dlo)g T2 A4 380, 700, 702, 704, 705, 706, 707, 708, 709, 710,
(Computer-Data processing) 711, 712, 713, 714

AT -5t 9 o)

178, 216, 257, 326, 341, 361, 365, 377, 438, 505
(Computer~ Hardware)

A 329, 330, 331, 332, 333, 340, 342, 343, 367,
(Telecommunications) 370, 375, 379, 381, 455, 701

22 24 43, A4 E S99 ARFAVE FY2H 94 G4 2
t=Edol(Image and Display), FHAFE-dlol Z 2 A4 (Computer-Data
processing), ZHFE-8=9 o] (Computer-Hardware), E41(Telecommunication)7)%

T AT, AFHez, 44 2 gxaEeo] s FAVE FY2H
T 59% st 74 719 Was A YW whd, AFH @

%, AY FFSHe vl dlolH Zz AN Jlen s=9o] 7&o]

BetAl FEHE S AT F AT, B A }E SdoM AR

14 25 548 4% 2%, 94 ¢ d=Edo] 7&

31’\517]' T2 WHE #S wgez & N2 F59 54L& Roln & 6,
FE-st=4do 7le Z2HIE A2

"ol A 7 ZHxEE A4 589 E4e o

e o iy

_,_,
A
1z
ok -
i
ot

UIO Jlm o
oXx
o
z
o
3
30,
32
i
XN
1>
ol
i

2]
-E-Ei 1= AANFF/AEE P g AXsE 54

4 2 gaZgol 1.125 43.767 4 %$6§"
2|4 w7

AFE-dolg] Tz AA 0.923 20.379 A4 Ny
A FE-5L= ¢ o] 0.777 11.762 24 ey
= 1.051 26.633 A4 F4Y

5.2 T ¥4 (Brokerage analysis)
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Al7

—_—

E AdFoEe B3 A8 ARE 8% /e N 5L EWE JEFE
< YEYI 2 FY2HE EE390. o F Fild ARBAV &N A4 58S
E 4, 9
o] Axt= ZF V&Y A A FZ2E RAE B, 7 V)& Mt L Ve
FY2E3F A4 dAe glo] Aut d¥¢E FPde A FAHLE AT F ¢l
7] w&olt}, olo E AFME 7} ARFAVE 82y 3 7I&A2] dAA
AojA A L FYe Jes syl At AMFA T B4
(brokerage analysis)< AAl&t% T},
7 £2-& Gould & Fernandez(1989)°l 9&] AAE WEYZ &4 HH st
24, VENZ 49 74 2283 Al Aol 5 ==71 oju g S 9E&

N EAo) wel IA Coordinator/ Gatekeeper/ Representative/ Consultant/
Liaison®] 57FA 2 EFeta, 4 SH2HER AT $H9LE Fd%c ==&
AFHRoR Fe WHE ANUT. £ AFdAE o8 &8t HAHBAIE
HEYFAA Z+ E2EHTF X2 AAl A4 98 FPste 71&E o8
. o [# 5-5]2 AERFBAVIE UEHINA ZF FAEAL npg a4 719
q&& FYg Aol

[¥ 5-5] AEEA7& EYINA A4 71&9 9%

N 9 7% ‘ g
) 22 82y i 7ex4S 22 S2H2Y U9 rez
Coordinator A- [A]- A
A
g2 g2y 71eX4E F48lo 22 F2g i 7
Gatekeeper B- [A]- A
2 Ad
Representative | A- [A]- B | & ZAH 71£XAS 4359 & g~z A9
Consul tant B> [A]l- B | o2 Z82H UF9 N&Xd it FAAES +9
Liaison B~ [A]- C | o8 €32 7&x4 & E5sld ® gE SeAHE AES
(A, B, C- E82H, [ ] % 7N A (broker))

F Aol AAE A FF SHoAY FHFAVIE YEYASY SY2H BEA
2745 EWE A F5 SHAA ARFAVIE YENIY Z S2H ¥ 94
Nes FNENE &8s AR, FAENL Ucinet 6.0014 AFste
brokerage WH& AMEERoH, ¥4 47 =29 Z Vel AWIEA Fe F
0 A< (un-normalized brokerage scores)®t AAQ  ZF5] AS(relative
brokerage score)E 43| &83td Zt 7| FY2EE 4 JleL EE3AT.
ol W, AFgHA ¥ FMHAFE 4 = i T FA A9 A 5E 9n
ghal, ZoAQ AT o] A & FojW ¥ 2H AV wE Jdge s
Ui A5-E Jedt. oL [F 5-6]2 o8 g A% oajolt,




Representative®} Consultant &&-&

-

3 see

) B

q9¢s FY3=

Aolg AnE

3= oF [E 57]F 2o,

AN

e 2Hol A Gatekeeper
o ZE WS E83to AR MEYINA Z Fe2EEE A4 7)e L AR
ol EAIG At [29 5-1)3 2o},

o] A$
Ky, 1 A3}, 340(Communications:
7Z1&0] BA71&

Je g

N Lias

T3t WA Liaison? 9L
Aog =ewrt. 183 Gatekeepere 7
AL AT F Addeu, g dns g 7139 F=82

, AAA FAESE e Ve

[E 5-6] BX7]le F2EY F ¥4 734 (X4 “J%, 1990~1995d )
e A a8 | .
& .Coofdif;ator_" : Gatekeeper .Répféséxifi‘atii'\}éi Consultant | Liaison -a—i} :
331 1(18.720) 0 0 0 0 1
333 4(5.349) 3(1.163) 6(2.327) 1(0.388) 0 14
340 2(7.488) 3(3.258) 0 0 0 5
370 6(11.232) 4(2.712) 0 0 0 10
455 30(16.518) 4(0.639) 0 0 0 34
() - BdAJg FAES
[ 5-6]& B3 BA7le E2He AL 455(Telecommunications) 7]&9)
Coordinator §&& 4 33}3L, 333(Wave transmission lines and networks) 7]Z 9]

Fshe A
39 B N1Esel o

g s

Electrical), 370(Multiplex communications)

Aoz E4HAT. o

5

o

[£ 5-7] BRFA7Ie VEYA 2t Zej2e)d dA7&(N4 FF, 1990-1995)
T BARBA7E 2892
A9 | 9w 2 |awe- W] A#e- o
| "2Fdo) | oy Zzax S=gol o
Coordinator 348, 358 705 711, 257 455
Gatekeeper 382 701 710, 707 340, 370
Representat ive n/a 713, 380 709 333
Consul tant n/a 341 n/a 333
Liaison n/a n/a 707 n/a
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l Computer-Hardware |

Q@ coordnator © scateieeper Q) Representative @ consutant @ wiaison

(2% 5-1] AREA/E EHAY 2 S28Y GA7S (A2 T4, 1990-19954)

[& 5-7]o Ad 234E [28 511 B3t AHE H$, 7 7|& SY2HE
A2 @Al A ER Jgol oy T 9L FYsle A AZHoZ gt
g A dE 59, 9 2 gxZdo] Je F2AHA 348(Television),
358(Facsimile and static presentation processing) 71€< Coordinator2A, &
Hay URA o2 JlEdA A4S dASFE o, 382(Image analysis)
7l AFH-doly ZEAY 71 3 2E9 706(Data processing: artificial
intelligence) 71€ 25 H A& FFstd 44 L gaZdo] 7l& Z92H Y
2 AR F = Gatekeeper TS F33e RS FAT ¢ Uk, =3 BEAv)e &
HA2E o AFH-I= 71& Fe2H k9] A 3o YoIA 370(Multiplex
communications) 71&3% 709(Electrical computers and digital processing
systems: multi-computer data transferring  or plural processor
synchronization) 7]&°] 83 7t 9&& st AL ¢ 5 Ak, =, AFH-
st=dlol 71e S8 2HY X212 Representativel! 709 7]1&L sl EAv|E
ZH2HE WEHa, o]E 370 7]€o] Gatekeeper 2A] EFF3l= AL da
AA A 22 Coordinator7b 7b Bkom™ | Consultant® Liaison?] H&L =33
E 71go] AdFoez HA Jdebdo. x4 5 Sdd vlasA e, 24 4
e AR FAE VEAF dsld FAENL AAET. 2 A7, R F
S5 FASHA o [& 58], [2¥ 5219 22 AFHE 98 5 UYL,
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[# 5-8] AEEA7IE MEHI 7 Fe28E A7 (A4 HE, 1990~1995)

‘ ARZAVe E8=H
FAde % |ewe- A @we- | 2
o qazdel Co® A sEdd | T T
Coordinator 358 709 257 455, 370
Gatekeeper n/a 380 361 455
Representative 382, 348 711 n/a 375
Consul tant n/a 702 n/a n/a
Liaison n/a - n/a n/a n/a

P X

{ 443

’ Image and DlspM

..............
..............
---------

o Coordinator e Gatekeeper 0 Representative @ ConsulTant o Liaison

(29 5-2] ARFAVIE YEYAY Z S| AA71£(AA 93, 1990~19954)

[2¥ 5-2]8 EUE 24 %& SdoA ZF Z2HE A4 7|¢S & ¢ 98
A AHE = A, WA, BAVE S8 2EH9 455(Telecommunications) 7]& 3}
AFE-dlole Z2AAY 21289 380(Cryptography) 71&& 2zt F8l2E 9 WE

A S B8 R HagHo] 71€ FHULHE WEFE Representatived T 3
st ATk, o] of, I L f2aEd o] JiE 31"‘51«] 348(Television) 71&&
Gatekeeper 24 o]& A& Fdte BEILL 330, 22 FFH-uolg

=27 91289 702(Data processing: measuring, calibrating, or testing)
Zle2 BA71e 9289 367(Communications, electrical: Acoustic wave
systems and devices) 7]& 3 701(Data processing: vehicles, navigation, and
relative location) 7]& Alole] x| 24%_1’-9— Z /W3l Consultant ST 3 dc
a2y A4 F¢ SUFAE 29 LiaisonddE FsE 71 old FelAHd
AME YA skt AAFoZ ZF geaE oA A 7Ee gTe x4

E4 293 vmE W E0E Ao)E Holx Ypou, A4 T4 Eus wE =
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Holl A AA Y wWakdo] Al E4oE Adtd X 2] F4 SHO|A Gatekeeper
Agg FYP3t= 7IEol A4 LE SHAANE Representatlve/l a2 Y3t
g &A% = AT,

5.3 53 &4

& oA AANE HHES EUE, AERFANE VEYIY E82EHY Fx
2 EA4 W, ada Zt Jle E9€4H Y 34 s W FolE AT H7
Azt 4 AL AAEY. 8 42 53 189 dd 59 FRFANIE
A gAS a#Ete 7)7ES 1990~1995d(717F 1) 1996~1999\3 (717 2)o =2 )
of AAlglon, N2 559 WIFY S 1Yty A F4 SUN BYE FHoR

T BT,

A

o

4

ARFAN7e SHLEHY 7IE 74 7ie HEE AHET] At T3 4
< AT, o] W v golHdE At 7|3t 20] WM T 4] EHOE
=stser, Z T3l disted 7

i 13 2 W3S BA3gy. E82Hoel o
FEA BN AN 4 59 3E SHoR Ui AAsgen Yz 29 o
3 Y 2HEY A= g8 (£ 5-9]¢9 Zo).

[ 5-9] ARFA7&E F32H (1996~1999)
e 2Ed 74 719 USPC 2=
A BE 44 4 HIFE- o BAFE- =2
SR olg AN A B -
178, 341, 345, 216, 257, 346, | 329, 330, 331,
326, 365, 377, :
348, 358, 382, 347, 349, 352, | 332, 333, 340,
i} 380, 705, 708,
A A F 386, 463, 700, 353, 359, 360, | 342, 343, 367,
709, 710, 711,
702, 704, 706, 361, 369, 385, | 370, 375, 379,
712, 713, 714
707 438, 505 381, 455, 701
178, 341, 345, | 380, 700, 702, 329, 330, 331,
216, 257, 326,
346, 347, 348, | 704, 705, 706, 332, 333, 340,
. 360, 361, 365,
A A v 349, 352, 353, | 707, 708, 709, 342, 343, 367,
369, 377, 386,
358, 359, 382, | 710, 711, 712, 370, 375, 379,
438, 505
385, 463 713, 714 381, 455, 701

717k 20 disled HARFAV|E FH2HE 253 A3, 73 13 v E A
A e Sdol FF SHRTY vuny 4854 ARFEAV|Eo] BEHENE AL 3
AT & UMY, 28 [& 5-10]9 AF}E o)A vwd A, xAs29 =
E¥ EFA B4 JE FY2Ho| A%5d 759 WHEI A9 Q= uwid. A
ol AG4E AFH BAZI&(GI=do], diolg ZTAA)a g4 2D t)AZg o)
712 EA FEHAA Yl JAok. Awrd oz EaA 71&L 93
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HA Zle E&H e FEol EEHAAL dfen, A wE EHol FF
SHRT S &% Jle WU FA dehgt olg e Ade ATV
3t A A 3 gFHH EFEE el RAeE, A2 Ve 8¢9 5
T WA Aozt & 5 A
OEes, 54 B4& ¥ }04 zt aﬁi*EM 7]7“*‘ Zl*‘ 559 54 ‘%ﬂi}%—
AHEgn. a2 2 =
! ]

Al
oz EYHAY. =3 %315512_ la A4 UH7H«1 0‘““01 Zévﬁ-ﬁ}‘:
A of ol A 7&%1 HolH Z2A4d Ed2HE §4 3 AL 29T 5+ AAG.

>

| A4 $E Swel YoIAE AT 1A A4 F5F 542 Hold 94 2 o
xEdo] FY2Er} A1 20 A4 $2Y 540 Asgon, A4 BEY
AW AFH-FEdol7t A4 F59
W3t AR A4 BE SRR
B2 A4 ool b 2 98¢ s Aoz ¥
8 7 gesne A4 28 242 A9 Aol

(3 5-10] 7172 A ARFAVIE S2E Ay 55 54

A4 - - A4 5§ 54 .
g | 0 A4 FFY | R4 wEd | A4 O
e | o Rl ;j‘gaﬂol‘ BE-dole Z2ay | ARe-sisao
=9 | 19961 | 94 2 aZdol, |AFE-voly Zaay, BH-
999 =4 AFE -5 = 9o Holg] T2 A7
1990~1 | 94 % H=Fdol, | Afre-vloly T2 A, Al B ool
s 995 Ca AFE-st= 9o
59| 1996~1 e -shE o, 8¢ R dagaol, A HE-
999 A AFE-dHolE ZRAY, | dolE TaAy

Z1ztel mE 7+ F2EE A Jled Wi S Aurr] fste 77 29

et 70 24 (brokerage analysis)& AAFATH &, X4 F¢ SWxE £

A 7% 29268 A UnA Jle F2E AAL REaAT 97 o
Zol B4 A4 E Swol @Astel ANAAG. o= Z Telay T4 sE
o WSt AE A%, B4 Jle Fezg BelAe] 94 Jle ws Fa4e Ann
£ AL ETe usk fivkn Beg]) dRolth. e [E 5-111& 5H E40
e A4 $E Zucldel 7 2esEd 94 71& WsE Q@ Aod, ux
o g0l sl ol& ENE AWE [ 5313 2o},
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[E 5-11] Z} €9 2EHE A4 7|9 ¥s (F2] ws =9)

71 - FAY" )
e Bt - :
Zt | Coordinator Gatekeeper | Representative | Consultant
8 % 1 358 n/a . 348, 382 n/a
] =~ Z ¢ o] 2 | 347, 358, 359 348 345, 349 n/a
HFEl-dloly 1 709 380 711 702
I ZAA 2 | 705, 710, 712 704, 711 707, 709 702
AFE- 1 257 361 n/a n/a
sl= 4o 2 257 361 365, 369, 386 n/a
1 370, 455 455 375 n/a
Al
2 455 379 370 n/a
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Computer-
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{ Image and Display
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Eomputer—Hardwarq

e Coorginator e Gatekeeper e Representative @ ConsulTant o Liaison

{1990~ 19954 ]

: ; _ ,»’_ '} 360
/QMF l Computer-Hardware |
S E \w’ss omputer-har re

<y a8

LComputer—Data Processing \

. .
Thm

o Coordinator G Gatekeeper e Representative @ ConsufTant o Liaison
11996~19994 ]

=

[2% 5-3] A4 W& FHAA 7|0 o2& 2 S26d d4] 71& ¥st

4 B4 A%, 77 wel 2 FY2ge WA Y|4 WHs FPHoz
A F AT, B, A7 IS A7 19 Zo] 2} f'—avaow faison?d @
& #qsts sleo] et Lol RaolA ASEUT. (1Y 4618 HFo
7t 228 @4 71$9) Wl e Awud ooy .
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B4 2 vz ol(Image and Display) 71& 828 - 7|7t 1A &
= T4 71€°] Coordinator} Gatekeeper H&o| A wbaA 7|zt 2
9] 79 345(Computer graphics processing and selective visual display
systems) 7]&o] A&EA Representative®} Consultant G F3Pdta ¢
t. ol2RYH 94 E faEdo] e SsHA HFH A &9
8ol SUHHL 3= Ao votdrt. E 348(Television) 71&9 A4,
713t 1914 = Coordinator H&9| Gatekeeperg Wt} F=g o, 77t
290 2 ol SAFHJT. F, 348 V&2 7] FY2H YR e
AA Y wiRg A B EY2HY 7S F5itd 94 2 gaZdol
EH2H UWRE Adsle FEFER Wgsiy e Aoz BAHAY.
AAH oz g4 2 dadeo E82He 74 7€ N o A=A
o o)7F 713 10 22 W5 o S e ol2REH FRBAV &
AA ol B8 L dx=FHe] Se2E gdo] A Aarde RS &

A+ AN

AFE-dole T2 A/ (Computer-Data processing) ZHAE - 7|7+ 19
A Coordinator 9&& 33t 709(Electrical computers and digital
processing systems: multi-computer data transferring or plural
processor synchronization) 7]&o] 713t 20| E9}A 707(Data processing:
database and file management or data structures) 7]&3 37
Representativeq @& a3t Qlvh. T3 7]7F 104 F=ga gdto] Q)
AW 705(Data processing: financial, business practice, management, or
cost/price determination) 7]&2 717t 20l = A EA Coordinator A
TAFGES st AU, 705 710l ARII<(Information Technology,
M &3 v2ys 29 /e g A7 3-8 71$9 FE 72443 o, o
A= AFE-dold Z2AAY 7ee 83 B2Ux 990 (I
Aee HEdlE Aoz dudn, Avtygoz F 771 A4 Jgo= ¥
O& Aol7t ARoY 34 2 daEdol e FY2EHYE g o 29
ZH 2%59 TFAA7EY T ATV 71z 104 28 #Ed o 34 =
Zbelint. ol25H HAFE &3 7|&9 FFE3} 2R} Ao wje} A
2 F7kste RAE AT F AU

A 7B -3 = 9 o] (Comput er-Hardware) g9 2H - 71ZE 194
Representative 9 &S 33l 361(Electricity: electrical sy;tems and
devices) 7]&o] 7|3t 20l = &4 Gatekeeper G2 ABH YT}, Aubz
o7 Zt 7l&d F 9T W= BEE o] ZE 2 AAFHA F 9
o] A7|AE HEhE ¥ E Bolx o).

T4l (Telecommunication) 714 &8 2AE - 370(Multiplex communications)
71€2 3% 713 1914 Coordinator?] GETHE Fag oL}, 7|7k 20] &
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o} Representative®] H&o] AA FU}egct. TF  379(Telephonic
communi cat ions) 71 0] Gatekeeper 24 F4E UElR o,
455(Telecommunications) 7l&<& B4l 7l& €426 A 7lez2A 73
Coordinator &S st ATt Ao T4 V& S8y A
o0& Z22Eol v& wge Zo] HA el

VI. 48

ICT AS A2 109 a4t AlAl A F23 AFFHo|A. ICT 4y 24
FE Fak A F9 sy AAAd Bz Zd3vig sl HEYaY 74
g A GAAo]l dolgd AHojrk. weld ICT 7&zrel A A, WEYI oA
9, T4 54& olHzte AL IEE HH3E ICT E32H9 AT ¢A
W v V27 2o B dT3E 53 Q8RR E B Ve UEQIY Z9
2HE FAL T F7) B (brokerage analysis) 7]|H& o]&3] ICT 71&9 29
28 W, EY2H oA AAF 4L e 7SS Fohn I 4TS A
gt =3 VEAIS &Py T3 HIE S8 7l S82EH/ VEY3 ¥
39 WgAdel dig AAEE  d3A FYr. Coordinator, Gatekeeper,
Representative, Consultant, Liaison®] Ol 712 98-S 8= 7]1€E50] YEYT
BellX BFHog oo o 3 AP} £ AZH oz AAHYT},

B A7 ANA dAe Jled ZES wAE A & W8AE(proxy
measure)l E3]ol EEn YtiEe Aot 7|& WEYIANAY &} TEL
A2 B Z(multi channel)o)7) wjiol 1&g &e) oust AaHo] 19 43t
o itk Eg WFEHL AYEe ICT 71¢2 X Aek(bias) AES MAH ICT
7€ E(poo)F} vl X HEsA EHT + Q7] WEo) YEYT gBAE
A 2A7 Yok, X go g B AFE= YEYF oA AL @Fo)A 9
1= 23R Auiet AAsted AU dov HEIL A2 (expert knowledge)ol
g% 71e9EY] AEJE Ao 4AHY T84S YAAE ¥isA] Fasg,
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[#5 1] CECD7}F A AR FA7I& IPC 2=

BEREAN7 = 33 IPC 2=

GO1S, GO8C, GO9C, HO1P, HO1Q, HO1S3/(025, 243, 063, 067, 085,
0933, 0941, 103, 133, 18, 19, 25), HIS5, HO3B, HO3C, HO3D,
HO3H, HO3M, HO4B, HO4J, HO4K, HO4L, HO4M, HO4Q

54

p

(Telecommunication)

L S
(Consumer G11B, HO3F, HO3G, HO3J, HO4H, HOAN, HO4R, HO4S

electronics)

AT 2 A7
BO7C, B41J, B41K, GO2F, GO3G, GO5F, GO6, GO7, GO9G, GIOL,

(Computers, office
G11C, HO3K, HO3L

machinery)

GO1B, GOI1C, GO1D, GOIF, GO1G, GOIH, GO1J, GO1K, GO1L, GOIM,
718t ARF4171% | GOIN, GOIP, GOIR, GO1V, GO1W, GO2B6, GOSB, GO8G, GO9B, HO1B11,

(Other ICT) HolJ(11/, 13/, 15/, 17/, 19/, 21/, 23/, 25/, 27/, 29/, 31/,
33/, 40/, 41/, 43/, 45/), HOIL
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2] AARA 5471 AR EA 7)< (Information Communication Technology)

(F=
USPC 2= 29
178 Telegraphy
216 Etching a substrate: Processes
257 Active solid-state devices
326 Electronic digital logic circuitry
329 Demodulators
330 Amplifiers
331 Oscillators
332 Modulators
333 Wave transmission lines and networks
340 Communications: Electrical
341 Coded data generation or conversion
342 Communications: directive radio wave systems and devices
343 Communications: radio wave antennas
345 Computer graphics processing and selective visual display systems
346 Recorders
347 Incremental printing of symbolic information
348 Television
349 Liquid crystal cells, elements and systems
352 Optics: motion pictures
353 Optics: image projectors
358 Facsimile and static presentation processing
359 Optical: systems and elements
360 Dynamic magnetic information storage or retrieval
361 Electricity: electrical systems and devices
365 Static information storage and retrieval
367 Communications, electrical: Acoustic wave systems and devices
369 Dynamic information storage or retrieval
370 Multiplex communications
375 Pulse or digital communications
Electrical pulse counters, pulse dividers, or shift registers: circuits
311 and systems
379 Telephonic communications
380 Cryptography
381 Electrical audio signal processing systems and devices
382 Image analysis
385 Optical waveguides
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386

Television signal processing for dynamic recording or reproducing

438 Semiconductor device manufacturing: Process
455 Telecommunicat ions
463 Amusement devices: games
505 Superconductor technology: apparatus, material, process
700 Data processing: generic control systems or specific applications
701 Data processing: vehicles, navigation, and relative location
702 Data processing: measuring, calibrating, or testing
Data processing: Speech signal processing, linguistics, language
704 translation and audio compression/ decompression
Data processing: financial, business practice, management, or cost/price
705 determination
706 Data processing: artificial intelligence
707 Data processing: database and file management or data structures
708 Electrical computers: arithmetic processing and calculating
Electrical computers and digital processing systems: multi-computer data
709 transferring or plural processor synchronization
710 Electrical computers and digital data processing systems: input/output
711 Electrical computers and digital processing systems: memory
Electrical computers and digital processing systems: processing
m architectures and instruction processing
713 Electrical computers and digital processing systems: support
714 Error detection/ correction and fault detection/recovery
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