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ABSTRACT

Scientometrics means the metrics of science, and it plays a role in the measurement of
scientists' activities by using research results like papers. Objective numerical values or
indicators obtained by scientometric analysis may make a significant contribution to
correct evaluation by excluding political or relationship bias or revealing significant
researchers or their research fields that have been assessed relatively lower for their
performance.

In the period when the scale of technology was relatively large, such as for the
development of heavy chemistry, it was possible to make a not-bad selection by an
assessment made only with the intuition of the assessor, However, it is nearly impossible
for experts with a narrow knowledge in a field to judge the direction of change correctly
as the cumrent science technology changes rapidly and tremendously, Even in an
assessment of research performance of researchers or research institutions, only some
notable researchers are able to attract attention owing to the Metthew effect, and the
majority who have accumulated research results in depth are not able to receive
reasonable research funding. Therefore, it might be natural that there is a growing need
for assessment using scientometrics.

The purpose of this research is to suggest some applicable scientometric techniques for
an assessment of research performance to science and technology researchers and policy
planners. In order to accomplish this, we used a frequency analysis of papers and its
citations to assess the research performance of researchers, institutions, and countries for
OLED technology as a case study. Furthermore, we position detailed technologies for
OLED technology as arriving, growing, maturing, and declining technology by utilizing
several network analysis techniques, make groups with researchers and institutions of
same research interest. And we review the cument international joint research of Korea,
China, and Japan, who are in a competitive relationship, Also, at the end of each
analysis result, we describe what kind of assessment should be available to Korean policy
planners and research managers for such scientometric analysis results,

Key words : Scientometrics, Research activity evaluation, Bibliometrics, Network analysis, OLED
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LA &

224 Bl Y Ades mHE sl HEide AYH FJF & sok
ghe 3E A AAReR F8§ 351 84 ¥t A9 JFe & W ZHe
H3& A Ha, Prie AR F2 AFEel ARTHEEZ/D o8 olFolA
o} 22y FARELS APt ok ok FARBIL At RE2E Roks wlH3hks F
A3 Al F48 ¢A3] 2uskA] X A e sk AR YA ot
metA] FRIZPIORE Jrirdride] JdiEte gl 2#E Aol AT =
Z3 W7] oJgc}

FstAlFHScientometrics) o1F #&H(Science)9] Al (Metrics)olzghs 224 #5R}e]
E5¢ A7 AFAEE o183 ASse 98-S g} AEAFEE Martin(1983)¢] =7
N Loz ATHsle] ¢-LEon Scientometrics®: HFS= AP} A7A)
ZFAo] ¥o] A 13 HAgsls AHEsE ZA|3]e(International Conference on
Scientometrics and Informatics)7} 1987'd 7HH=EA A& oz WAz g}
At F 71 718 AAE AT ZAFREA ) o]Folzich. TElxle] AL
FEA e As=o] E7E =7l siA vk HE3} gk AF, 3 =7 A8d
dojz ok FFAET JAlATS FoHE 7, IR I =F9] AT A8 oM
Frherhes Aok, FsAFA A o3 Aol FRE £ ARE Ao
olsiAIE wiFsl Aol wlE| Alrdo] oA HitEe 8 ATAt @ Rof
£ goho] gnlaA A7} sk A 7198 5 U

AR AMNE A7AE] A7 FEold dtiore] S SFsk e
2 I8 =E5E 9] FAske FARAEAe] FE AHY g, FRHes
ofalalr] drhs Aol o, VS Bes) vYdsle A o ygiHot A=d A
Ho| A& 2o BAe] tokdd gl oi 255 ol 9t} HIole 4T
zte] A7l E = SRS ople) 8= I ARE3ta gt 189 F3Fo)
A7) ZAE AABIAY, AFATANA BARIAU, A7A A e AlsEs
= AZt7] gelSmall, 1982; Liu, 1993; Case and Higgins, 2000) B7}XE2A 22A
= A% A7|Ha glovt, Thomson ISIOA AF3li J= Impact Factorghe ¢l
SARE A3 o ATASo| =EE URF u /FF ES E3EE A,
Q14-2 o83 Wl ¥F A3tEE FAlolch. 28y Impact Factorghs 21 4 o=
ERA ojwd Al HA=UETIE sy f vl A FEFEeH,



EXR=Re A& Frlske Aol ol Ade] x3d =FE9 Ha HU8SE v
i, Impact Factor7} & Adel] =Fo] AA=ECE ngdgo] AH o]FAA &
ks A wiEd 2 4846 EAldol 7Es] A= JitHAdam, 2002). 284 o &
QAT 4 Y= AFSA] H-index(Hirsch, 2005), G-index(Egghe, 2006) So] 7l=lo]
&45aL gio.

AAREA ] QoA 71 EAA HE A #HUde] &3 JAd FagEol ¥E A,
I FdAME obFE] 2 F£AE Holtgx A vad s v Auides e
FAE JEA Boe Aol ol Ruslr] ¢ Ade JPaoes AwsksiAd
(Schubert and Braun, 1996; Glanzel and Moed, 2002) AAIe} sfFEele] FAFXE
Hjzste] vjElFeg A7t AT RBokE Wk whdol AMHIL e, Activity
Index, Attractivity Index(Schubert and Braun, 1986) o] ti¥&gl dojc},

= AFAe A7t o ke, o= i@ At o HEERNE sk
AL Rzre] AP Frdittd g JARAReE s Pyt shsdith ey ojd
T o] GTE FE3laL 9lom, o= Jlge] ¢o g {RIEE Holop FrhH %L
B3kt EAloltt. ol 1Rleh] $siMe A7ArE 71 E A A4 (Positioning)
o] Ahslojo} dh=d], FFAFE M= & ETAMFLE s, D3] AEY FAld
A4S o83l FA JiEd FES doRElEe ARREH B33 FAVEE AHEsh
Ao W& ARl Al=7A ggsiAl = ik 2y 9 ZiEddst |
A e At F N5 2t FARA JAEE] B B, IANYL g JAEA
o2+ B/FssH At o7l ol8Ee Zlo] UESZ BNo|d. UEHa EA/HE
431 J&ol 7T e Rt $A(@awribute)E A Sl UAE AR, & 9d
&40 ARI} ofd &3] f713 FARRE AFAAE I F . CE &
T3] A7APE A7 Bell viE] A7A3srt 3t Bl obd, A9 B3I A7 #A,
A9l ATM e FAA, A It JDY] A7 Fbt sbsd Aot vEYA
M2 aZl0] ERA RS} BEE JHAL gl FAIUEREA (Small, 1973)0]€ ABMIE
AR 4R FAGoEM (Callon et al, 1986)0)1E AAARE o]gsle] FAt
ABAE sl olg JMAslete) 5] UESA #AAE 3= AL FYsi
AR BAslaA sk AARRES)E AFSIAL oo BAWEY2E dig o5 A
o] T EMAAE wE2A ot A AAFS eI F2 AMgsHEE YEYSIRA7E
S FADOIRA, FAIUEEA], FAAREA], FAIIE AR (White and Griffith, 1981),
SAREREA, AAAH (Kessler, 1963) o] Sict,
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£ =2dhE Al daEdelRA AARes dFside] EEF OLED(Organic
Light Emitting Diodes) 7]&el i3l #3AFeE oldslo] A78F H7He 3
=2 OLED Aol SlojA AlA 1, 2918 o3 JIAEL 44 71ed &A7lee 48
o HA glen T2 AL FAE AT FME Ex2 =S AFA ok
uha @49 Ao OLED Zleod $A7b7] $lside E&3d £t FolEn=
Fos ol s ¥ke I7T Frpt st 4 OLEDY et A73%
< vjeta] Y8 AARM R SybE 9 F9 d7ArE =REadt e £ES W)
g =3 2 7HA UEYZ £ 78S 88319 OLED 71€ Arles =3, 4%,
B, A8 Jlez ZAMYEH, @Fed A2 d-el e aWed avAE WA
A3, ofxlotell BAAA gle ¥, FF, GO TATTAT FY: dvEd. 1
23zt EAEs dujelle olid AAFEH EHEel s d=RAUMA 2 4
THUR YA ofd Frpt FhsdAel dis Zled

I, ol g

B =RdAe AR 9l 3719 vEHZ #AUTHE 7t dE Bt FAD
olFMel AFY 7S WY JE EAMEYT FAIUEREME o83 Affiliation
co-citation ¥4 ' Author co-citation, Co authorship?] 2&=7} 345 #4398 3717
TEATEN 2 53U A5 FFAT FHolH

YEXZ B2 Bomer et al.(2003)9] “Visualizing Knowledge Domains’ =370l
A3 7leElol o, dubAl A= old (¥ 1) Zr} DATA EXTRACTIONY
e el A{g DBE ZAskal, UNIT OF ANALYSISH$} MEASURER-IME 24
o) W93 EntityRIBUEYT BMXE Actord} event2 FRHVIE et Hawes
(Threshold) 5-& 273t} ©1F LAYOUT# DISPLAYE #AA UEHA 7M s} dsd.
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DATA UNITOF MEASURES LAYOUT DISPLAY
EXTRACTION ANALYSIS (often one code does both similarity and ordination steps)
SIMLARITY | ORDINATION
SEARCHES COMMON  COUNTSFREQUENCIES  SCALAR{Unit by unit metrix) DEMENSIONALITY REDUCTION INTERACTION
] CHOICES Altributes (e.g. tenrs) Direct aitation Hgenvector/Eigenvaiue sdotions Browse
INSPEO Joumal Author citations Co-dtation Factor Analysis(FA) and Pan
Eng index Docurent  Co-citations Combined Linkage Principal Cormponents Analysis(PCA) Zoom
Medine Author By year Coword / cotemn Mutti-dmensional scaling(MDS) Filter
Researchindex ~ Temn Co-dassification Pathfinder networks(PNet) Query
Patents . Seif-organizing maps(SOM) Detail on demend
ec VECTOR(it by attribute matrix) indudes SOMET-meps efc.
Vector space model(wordsterms) ANALYSIS
BROADENING Latent Serrentic Aralysis(wordsterms)  CLUSTERANALYSIS
By citation ind. Singular Value Deconrp(SVD) SCALAR
By terms Trianguiation
CORRELATON(f desired) Foroe-directed placement(FDP)
Pearson'sR on any of above

Z&x] : Bomer et al.(2003)
(28 1) HIEYT EMo| wurs Hx}

Morris(2005)F= MEASURES} SIMILARITY ©A|ojl] AMg-3R= Occurrence Matrix9}
Co-occurrence Matrix@A|2A4 Co-citation®} Bibliographic coupling%-2] o2 JEH=
7ie Yukslsle] A=star ¢itt. pE paper, 1= reference, auE authorolelil 3t
paperé} reference?] WAAA S} SALAAAR= 242} Olp, 19 Clp; rlojH, ol&2] &4
= Cp; d = Olp, d - Ofr, pl ¢l WEZYX functione® FHE + Ut} Cp; 1=
referenceZ w72 3 paperge] Co-occurrence Matrixo|t}, o] Bibliographic
couplingdl] AMEEE wjEZ2olt} wl@7IRE Co-citation Matrix Clr; pl = Olr, pl -
Olp, 12 Edo| 7Fs3i). functiond WEZ27} binary?l 739E= ded] vlEZX
multiple2 AAFEY non-binary¢l 79+ Overlap function(Jone and Furnas, 1987)%
ARg3ljof gt} ole} 2 S HEsHH e VEHZ EMx JFssA Hi, doly
FYH o0t ER(clustering) M= A AR RS 1T 5

HEHIEAE o83l 7led EAMY k= o sE AFH(Tumer, et al, 1988
; Law, et al, 1988, Courtial, 19940} QJt}. ol To 7] FAEHS EM3= A &
T ooluzt FAIZASGT) 2 dolE SE2EsEIY O Ui Bl FE2E T
A9l FAEE BAE EA3hks Aotk do] FE2Ey} Zte 54 ™k, o F4A
) 27K ARE vlBo T e FAIEY, ey dole] FE2HFPE o8t W
A7F FL2 71ed EAAGEHA =Y, A JAEHL = HIes AdE s uiA
X3k 9dE AUA Aot gEbA ZAL 49 Ve A9 SEzEHFYS A g X
AP 2ol BR3iH, olg 3l £ =R 719 My WEE A5 o dof
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o] HiesE FAAL YAkl U T do] 7k fAeER AR ggoR
Callon et al.(1991)¢] ¥} 2o Aoz 2005 o] o]F e Wivs} fAAde] wis}
A& Aakste] Agkiol 47l B (29 29 2ol =AIE .

Density
F 3
Peripheral and developed Central and developed
Quadrant I Quadrant |
» Centrality
Quadrant 1l Quadrant IV

Peripheral and undeveloped Central and undeveloped

Zx] : Callon et al.(1991), He(1999)
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1. A2 AZEY0

AR M E Microsoft Exceld, MENA EXoME PajekS AHE3IT AHEA
A2EHo g AMg7Fss 28 X280 2= Morris?} 7]t DIVA, Bomer7} AlQHsH
User Meta Model, Georgia Tech.2] TPACelA] AI¢HgH TOAS} VantagePoint, Bin Zhu
7} Ae¥st S&T Information Analysis System, ARC®] BibTechMon, Cyram®| NetMiner,
8)3 Kostoff7} A|Q¥st Database Tomography lel® 4o 7FA7F @Al o}, L F
Pajeke R}, AP&Ert wao), AW ENIRN ] siseid, ole U] ARF
t}, W] 715Ao] =Hojurth 2= AHE AdtiNooy et al, 2004). I} Pajek
Co-occurrence Matrix @A77 dlole] AAE] 7)%50] glo] entity 7+ A dlo[HE
qlesfjolditt, B =RoAE VisualBasicE A3t uloje] AXE] 3 T PajekS At
431 Uoix] BAEAE FPstnt



2. A diojE{Hjo]A

ElsevierAle] Scopus DBE ARE3}9r}. Bibliometricg o]-83F H7}ellA= SCI DB7}
F2 Mgt SCie F7HRAREA 3393 RS B 7] dEon, U8RI QL
A A7)e] frdetA JAEARE AlFe] wEelct. 22y SCIe £8Ade] AFA
BREQl ot AERol AFEHA SloA FEF T FEAES EAldde At
A oot =g BE ARl tigh 24713 ARE AT Jou AR} vl HA
ool FARY aAANS: EMT & rke A%S G

ool uksle] Scopus DB 2004'3%E launching®o] AAATAFE0] SCI o2 B
o] AM83h= DBEA ULAES A AAER TE3It] AE7]RE AT on,
SCIel vlsf Estar e A7t 26 7prto] ©al, ARt E CompendixE 79k
2 3] e F3HEol AdulFe] wrhe §3% it 49 Ak x EAR
ARE ARSI ol5S IS =RES 4= 2u¥ £ glon, JAg=EET
thitel Ao o8& = vt SCI B¢+ CDF WAE 7HARL oAl 7Fesof &
Aol 7Fs3it). 28U IR 200533 ElE SCI CDW A 0] raw datadlef7d obd SCI-E
o 2 A F2g dar o] FAo] oFAl HAG. =G olzgt QI FHoA
Bt opel 2l SHAAME H7ME- DBEA SCIE tiAE & & Scopus?] 7FsAd
o] Ml ATE T3 FHHN I (Norris, 2000).

v. A 4

1. OLED 7R

OAZHolXe 7I&oldt tddt ARE o] & £ I=F 3o T F3| F=
Y& BAFAZ RARFA Alde] dHolzial & 4 gl 1800 LCDE] 7w} vzl
T3] o] o]FoFI, 19350 AAHRZE TVo] 7JAIE ol 2 t]AE o]
71&L ERAA 2As

A AFEE g taZFolgE CRT, PDP, LCD, FED, ELD%©] gloen, OLEDE
1987\ wl= Eastman KodakAF®] Tange] OLEDS] ZEAlxAle] HE 7Fsds AAz F
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B olF, Bz A BHL FHL A oz MY 2 AR AFH fhey
FHz ol 279 9] riHes AFPesA Vet Nze e *a gt
3 E3 A% OLED EAIEAP} At 3 71719 BARFLE ARE7] Aldslen,
£ A OLED AAIFo| Bausy] Al 5 71eddo] 3% 7i&3sa gl

OLEDE A w333ola, Au|AHo] i} TI2ia Aojzto] Wi, 329 SHEETL
ulo]a2 % ol olF WZ7] wigd] 13de] FYte BHEY + 3ok =Y, e
txZge] 71es} vasiA Az Aol e, Bnlgel vl e 7R 3l
71 wgdl 7P 8% g Fd taEdo] JleRA B7pEa gl

AL AA 1, 2918 dFe FL daEde] AdFeRAM A diEeld
OLED oMz A5 el A7ES Eds Igsia o

2. 2Md|o|H

2006, 5. 31 7}A] Scopus Database(www.Scopus.com)o] 28 =EE F 7|9=
AL 58 1,9667] =83 olE AL3h= 11,912 =572 MAARE Fu &)
3. OLED ¢i7igts 24 Y Holdn

(29 3)& OLED 7]&e] dAxd dRE=T4E HAFr) 20033-S At HI7HA
=Eo] 3] F7)slal lojA OLEDE AlgFew sl e 7Ieds & F o

A2 2006, 5. 3101 HlolH AN AMol=z 20068 Hlolel QstA el BHoh
Aol et
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ujze] A9 WA SRRl ERUE B47F - Aol So 4 2ol el - @
Ze] 10912 A Y 2L TV 20059 OLED £PUE $5L n28 Srhhe
Ao ¥ 4% gtk FFe OLED AKio] o} ZnAolAg ths vkt AA
F29 7ZANET B 250 glon, I A ok AFHow 4R Y
e VPR =L 343 53 dok Fiereld] A5H 23 5Ue A
2oz OLED 7ol AAA WZol 253 gle dyeleh. (a8 H 9 (IY &
53 §7e] OLED @74sol AR Ao #ud 4 .
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