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m Abstract m

In the highly competitive world, there has been a concomitant increase in the need for the research and plan-
ning methodology, which can perform an advanced assessment of technological opportunities and an early percep-
tion of threats and possibilitizs of the emerging technology according to the nation’s economic and social status.

This research is aiming t> provide indicators and visualization methods to measure the latest research trend
and aspect underlying scientific and technological documents to researchers and policy planners using “Co-word
Analysis”. Organic light emitting diodes(OLED) is an emerging technology in various fields of display and which
has a highly prospective market value. In this paper, we presented an analysis on OLED.

Co-word analysis was employed to reveal patterns and trends in the OLED fields by measuring the associa-
tion strength of terms representatives of relevant publications or other texts produced in the OLED field. Data
were collected from SCI and the critical keywords could be extracted from the author keywords. These extracted
keywords were further stancardized. In order to trace the dynamic changes in the OLED field, we presented a
variety of technology mapping. The results showed that the OLED field has some established research theme and
also rapidly transforms to erbrace new themes.

Keyword : Co-word analysis, Keyword, Emerging Technology, Visualization Method, SCI
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Kohonen[14]9] Neural network ¥¢3.8%2 dl
olHE ZHslEl] A% E th& eIt Polanco
512112 Adaptive Resonance Theory(ART), a
Multilayer Perceptron (MLP) ZL#]X Associative
network with unsupervised learning (KOHNRN)
& X33 ATAAT V&S A8 e A
Hodq Hrt 9 TRt A83 v gl WEB-
SOM Research group®] 28% o F 3pely),
258 & 7]hkez § Self-Organizing Map
interface® 75331 o|& o] 83t B 4 =
TEZHE dojdl dolE& E4848 v} gltH14].
WEBSOM-& Self-Organizing Maps& ©]-&3}]
A @A) QA F ol FAHA| B FA Set
of AAYE BA & sPstHch oled B4 2
B A 7HF0] AEE Map, I EAEY F
A7t He WEEY FAEBAE APH LR YE
it} 0]52 Document Y AelAel BAEY A
&8 YepED FATA Ul HE b2 &9
A9 YRAEE EAAESY ZEA] A 22 B
ag 4 gitHi2l

olgA A A A=yt dAHHE Zei2H
o &3 Wolg spwtoz FeAE|7te] fFAIEE

FaoF @tk drlels F 74A] el gint WA

Callon %212 Zo2H7E o] (dissimilarity)
< &A4317) 9)8] W8k 4 (transformation index)
tE AHE3I93, Coulter {51 WAl 3}
Ae FAA 4 SI(Similarity Index) & E3to
A7 g YEHATY FAEE T o
S0 & Peter®} van Rann[20]& F E8XHd| &
% o] B-E(word-profile) ¥ 7FEXE o] 43 =2
ARIASTE o] &3t FY2H FAIEE Fole

S AT
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OLED(Organic Light Electroluminescence Device)

(¥ 4-1) OLED ¥ 28 FEES A8t query
key word

. Organic semiconductors,

. Electroluminescence,

. Carrier injection,

. Optical polymers,

. Organic thin film transistors

. Flat panel displays,

. Optical properties,

. ITO glass,

. Organometallic compounds,

10. Organic thin films,

11. Electrical properties with
photoluminescenceor Electrical
properties with electroluminescence,

12. FLEDs, 13. OLED,

14. Organic light emitting diodes,

15. Optoelectronics, 16. Excitons,

17. Electron-hole recombination,

18. Polymer light emitting diodes

19. Thermionic emission,

20. Optical properties with

photoluminescence or Optical

properties with electroluminescence
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CE 4-2) OLED &8 7|9{=89| SAIEH vz 3Y

var00001 | var00002 | var00003 | var00004 | var00005 | var00006 | var00007 | var00008 | var00009
1 1.00 00 00 00 00 00 00 00 00
2 00 400 00 00 00 00 00 00 00
3 00 00 6.00 00 00 00 00 00 00
4 00 00 00 400 00 00 00 00 00
5 00 00 00 00 9.00 00 00 00 00
6 00 00 00 00 00 6.00 00 00 00
7 00 00 00 00 00 00 1.00 00 00
8 00 00 .00 00 00 00 00 6.00 00
9 00 00 00 .00 00 00 .00 00 12.00
10 00 00 1.00 3.00 1.00 2.00 00 00 00
11 00 00 00 00 00 00 00 00 00
12 00 00 1.00 00 00 00 00 00 00
13 00 00 00 00 00 00 00 00 00
14 00 00 00 00 00 00 00 00 00
15 00 00 00 00 00 00 00 00 00
16 00 00 00 00 00 00 00 00 00
17 00 00 00 00 00 00 00 00 00
18 00 00 00 00 00 00 00 00 00
19 00 00 00 00 00 00 00 00 00
20 00 00 00 00 00 00 .00 00 00

¥ synthetic bibliometric @7E ¢33+ Hlolg] A

& AalA 20709 query key wordE AMEEHETH
2 20789 key wordE <E 4-1>¢] Jeh)icho)#
g query key word AA3W%-2 OLEDE UeRE
£01¢l 5719] key word(OLED, Organic light emit-
ting diode*, Organic electroluminescence device*,
Polymer light emitting diode)E ©]-&3td 850 H9)
TS IR 32T 3o o] ZE =79 AE A
2t 71915, 719 Eejx 229 ¥¥H key word
FolA E2ENEF7} 22 70709 24 FI9=E A
3L o] 5 OLEDSH #&do] &2 20718 A&7t
AEEZ AR F9 query key wordZ AAE Aot}
£ a7 diEde 19953 2E 20027k 8
AF7IZF 5 EEH SCI £8 F query key word
of 93} &% OLED #¥ F3 821770]5D),

1) £4e] ALEE 2T EYol2E HolE AAA
MS-SQL, fAl=aE, S8 26, Wy SPSS
10.0& AF&-3

42 FAE o =Y

FARE gEoll AMgE OLED ## 8217 79 &
#of|A &3t index key word?) 5 E5F 12558
7Rol1 o] F FINE EdAcleansing) 22} A
282 F49L wli F9) index key word FE
10,144 A} o5 7)19= Foj)4] 5003] o)) &
WEFE Hole AP 719252 M= 3F
2 Aol B £ Qe FHEEIME 18y
AAMHIL, 3 DAY SANEFE 2= 500 A
o] 719 =g o] &3t o] 9] FAIEE WEgd F

2) 29 =Sy & BF, o], 4F 9YLF
& 2Ase Ade FHE

3) 28 NIH9EE F T, W}, RuF FY,
ity goj5g BAdA AsAY nFse
AL g

EANH=(E d7IXE OLED)Y &3 vlE+7t
UrA megry 4538 ®ol A WUEs9
50% o3& AT 4+ vE JY9=E09 #4
(F d7dAE FAHDE d5AE + Adde 3
o2, olF 23] AN FEHeE FHukg o
&9 NNHEE BHAA AGA .
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(E 4-3) OLED &3 7|9 =52 SAIEE Y=o 2Jst

TAE dE

VARO00001 | VAROOOOZ | VAR00003 | VARO0004 | VARO0005 | VAROO006 | VAR0O00O7 | VARC(O008 | VAR00009
VAROOOOL| 000 | -004 | -006 | -008 | -004 | -004 | -0038 | -0M4 -005
VAR00002 -.004 000 031 -.008 -.009 034 -.007 -.009 024
VARQ0003 -.005 031 000 0% 041 04 041 -011 028
VAR00004 -003 -.008 096 000 065 183 -.006 -.008 072
VAR00005 -.004 -.009 041 064 000 034 062 023 006
VAROOO06 | -.004 034 004 18 084 000 o4 | 009 039
VAR000O7 -.003 -.007 041 -.006 062 044 000 -007 -.008
VARO0008 -.004 -.009 -011 -.008 023 -.009 -.007 000 -011
VARO0009 -.005 024 028 072 006 039 -.008 -0l 000
VARO00010 000 001 157 525 120 2306 022 008 018
VAROOOOLl|  -006 | -013 ol 05 015 001 034 013 -008
VAROO00L2|  -004 | -.009 3% 067 062 021 | -007 | -009 028
VAROOO0L3|  -004 | -010 023 | -.008 022 037 069 | -009 - 005
VAR000014 -005 011 034 007 017 038 005 010 024
VAR000015 ~-004 021 021 007 035 -.008 -.006 056 013
VAR000016 -.003 -.006 -.007 -.005 012 -.006 -005 -006 -007
VAR000017 -003 -.007 -.008 021 -.006 -.006 -.005 033 003
VAR000018 -.003 -.007 -.008 -.006 043 -.006 -.005 -018 -.008
VAR000019 -.004 016 -010 017 015 009 -.006 009 046
VAR000020 ~004 -010 -012 000 007 -.001 =007 008 017
& WEag BB 23T T HE FWIY AMASE AMSS B3k OLED #3 71958
EEF A NE 59 71928 e FANE Aol o fAE PP d¥-E U Aotk
2 REgE) H5to o8 A1 ¥ fAs A <E 4-2>°] YERE VAR000!, VAR0002, 52
% wg%}%{ﬂ BNz AHSE 7 J19=ES Judtt Al
T AT PP Aol Hol&(Pearson) 2FY 1, 2, 3 & 47 7F2%9 VAROOL,
*Ji&zﬂ—?—s— Mgl Hoje ARASE £ 71 VAR0002, VAR0003, -+ ¥ #2 9vE zteth
A=59 A 3437 8N F 719=e VAR0001% VAR0001e] Tbs §4) &€ W=
FANEEPP 24T t2 NY=ERY FAE F 12 VARIOLS Tk =89 8 e
AUEg olgstd TEAL +1elA -17449 # Aol VARO004¢t VAR00100] whie Al &
& Zeth wof ¥ II9sEe] 4AF A+ 4 WESF 3& 719 VAR00048H VAR00100] ¥
B JAotA FRAFE +lolH AT Fo = FAld EAske W=7t 39S dud
AaaAed Ackd 1 ge -1& 2 He Ao <E 4-2>9 vBEWIE <E 4-3>0 ey

<¥ 4-2>& OLED #¥ 719559 $A&%
T45 Jeld o)1 <HF 4-3>2 Fol&

oot L Lo

=

VARO0001, VAR0002, 52 Aoz Al&d
% A9Ege Jushe Rl
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*#+++++H|ERARCHICAL CLUSTER

Dendrogram using Ward Method

ANALY SIS+ ++3+ 4+

N

Rescaled Distance Cluster Combine

CASE 0 5 10
Label Num + +

15 20 25

YARODATS 474
YARDDA76 475
YAROD301 300
YARODD335 334
YARDD336 335
YARDOO22 21
¥YAROD310 309
VARDOZ283 282
YAROO378 377
YAROO147 146
YAROD223 222
YAROO2B3 262
YAROOOD7 6
YAROOIOZ 101

YAROO478 477
Y4R00208 207
Y4R00441 440
Y4ROOO38 37

YARDD111 11D
YARODI76 175
YAROO373 372
YARODI?3 172

YARDOD4A35 434
VARDO390 389

:I_
=+

4-1) OLED Ward Se{AE2 #3}

43 Ee2HE

42404 A2 71928 9 fAE PEe
7K 3L Ding S[919] Aol AMREE ASH
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=]
» %
(E 1) E2{2HY ¥ SHAHY F 7|19
27 % B KEY WORD
BN E‘] & T
1 | 43719AITO) 714 | Oxide, Plasma, Treatment, Anode, Performance
2 | 23388 71% AAM 71% | TPD, Layer, Dopant, Hole, Transport material, High Efficiency, Spin coating
3 | gzgr et s Transport Measurement, Copper Phthalocyanine, Hole Injection Layer, Insulator,
SR = Hole Transport Layer, Transport layer, Injection, Transport, Electron, Efficiency
4 (s E47E PAH, Self-assembly process, By-layer manipulation, Adsorption
5 | grereegs X-ray Photoelectron spectroscopy, Molecular structure, Materials, Crystal
T = structure, X-ray, X-ray diffraction, structure, Crystal, Organic material
6 | AFgRAAE Display, EU, TB, Phosphor, Phosphorescence
o = Deposition process, Structural properties, Thermal evaporator, Vacuum, Metal
A AF 22 718 , ,
T AEA AT A e shadow mask, Small molecular
8 | 2xzans Experimental, Microscope, Indium Tin Oxide (ITO), Processing, Thin film devices,
=te N Lithography, G284, Junction, Hetero structures, Hydride, Glass, Surface
ATOMIC FORCE MICROSCOPY(AFM), SCANNING ELECTRON MICROSCOPY
9 | AHEAN B4 & (SEM), INTERFACE FORMATION, SCANNING TUNNELING MICROSCOPY
(STM)
Liquid crystalline (LC), Electroluminescence material, Carbon oxide, Semiconductor
Hhe 3 o g v materials, Epltaxy process, Conductivity materials, MlcrocaVlty. structure, Nitride,
10 | Rb=Al A% R 71% 210 0 tum well, Silicon oxide, LANGMUIR-BLODGETT, LB films, Buffer layer,
Photooxidation, Hetero junction, Fabrication, Multilayer
1 | #3as 7244 7% Computer simulation, Model, HUBBARD model, MANY-BODY AND QUASI-
- = PARTICLE Theories, Polymer chains, Structure property relationship, Design
. | Photoinduced charge transfer, Organic photovoltatics, Plastic solar cells
7 A | x 7 . . . 7
12 | #71 A A 1€ Photovoltatic cell, Solar cell, TIO;, Conversion, Device performance, Control
N N ~ Alignment, Spin cast, Matrix, Circuit, TFT, OTFT, AM matrix, PM matrix,
13| 7332 78 71& Modulation, Optoelectric device
A Magnetic resonance, Optically detected magnetic resonance, ODMR, Electron
14 | AFEFZEA . : . :
paramagnetic resonance, Spin resonance, Magnetic properties, Resonance
5 | 27 3 Zao A= IS‘(e)rclaslgl;yal tIi’é'lrcl)toxsomenzatlon, Size, Photolysis, Migration, Annihilation, Naphthalene,
Femtosecond, Dynamics, Singlet exiton, Laser flash photolysis, Laser, Stimulated
16 | f7] HelA &4 71e emission, Stimulated luminescence, Laser-dye, Wave-guide, Electrooptic, Proton
transfer
17 | aesae 24 LIFETIME, PHOSPHORESCENCE LIFETIME, LUMINESCENCE PROPERTIES,
= Sl DECAY, PROBE, QUENCHING
18 3 7154 //EE Reactivity, Ligand, Coordination, Complexes, Metal complexes, Terbium complex,
2374 Emitting layer, Chelate complexes, Substituent
- 5 Molecular-orbital Method, Derivatives, Length, Light, Poly, Side groups, Polymer
_E_ H }\.] 2 N h y y td
19 | 2824 IBAR BY71E synthesis, Blue, Electrochemical property, Model compounds
20 | 2BgE 98 =484 Metathesis, Catalysts, Transition metal catalysts, DSC, TGA, Coupling reactions,
= e Transition—-metal~catalyzed reactions, Chemistry, Cross~coupling reactions




9% o144 - 4% AR - o]H %
(E 2 22H 4 SA|HY dix g
clusterl | cluster2 | cluster3 | clusterd | clusterd | cluster6 | cluster7 | cluster8 | cluster9 clusterl0
clusterl 205 40 71 5 78 25 30 94 52 93
cluster2 40 936 296 20 227 91 40 225 120 520
cluster3 71 296 1688 26 364 82 60 372 248 798
cluster4 5 20 26 151 55 6 21 79 41 98
clusterb 78 221 364 55 2033 183 136 516 275 1110
cluster6 25 91 82 6 183 584 59 143 48 298
cluster? 30 40 60 21 136 59 365 155 60 206
cluster8 A 225 372 79 516 143 155 1704 306 896
cluster9 52 120 248 41 275 48 60 306 860 462
cluster10 93 520 798 98 1110 298 206 896 462 3779
clusterll 13 9% 346 16 393 35 38 251 165 685
cluster12 19 9% 181 17 275 22 26 218 104 422
clusterl3 28 178 369 22 448 41 61 399 134 840
clusterl4 0 2 5 0 9 0 0 3 0 13
cluster15 26 87 240 27 31 63 38 208 &6 522
clusterl6 18 119 246 14 227 4 35 203 101 533
clusterl7 28 64 179 11 189 71 20 130 51 406
cluster18 14 102 136 10 276 115 12 90 43 393
cluster19 47 221 342 25 488 72 51 333 208 917
cluster20 23 P 194 22 325 59 39 184 121 575
clusterll | clusterl2 | clusterl3 | clusterl4 | clusterl5 | clusterl6 | clusterl7 | clusterl® | clusterl9 | cluster20

clusterl 13 19 28 0 26 18 28 14 47 23
cluster2 95 95 178 2 87 119 64 102 221 9
cluster3 346 181 369 5 240 246 179 136 342 194
clusterd 16 17 22 0 27 14 11 10 25 22
clusterd 393 275 448 9 311 227 189 276 488 325
cluster6 35 22 41 0 63 4 71 115 72 59
cluster? 38 26 61 0 38 35 20 12 51 39
cluster8 251 218 399 3 208 253 130 90 333 184
clusterd 165 104 184 0 86 101 51 48 208 121
cluster10 685 422 840 13 522 533 406 393 917 575
clusterll 1537 138 493 12 231 253 93 101 339 229
clusterl2 138 814 272 5 115 142 103 40 221 78
clusterl3 493 272 1812 19 301 402 202 109 382 214
clusterl4 12 5 19 40 19 6 11 7 4 4
clusterl5 231 115 301 19 1109 203 315 137 183 136
clusterl6 253 142 402 6 203 1196 133 56 278 151
clusterl? 93 103 202 11 315 133 891 143 128 89
clusterl8 101 40 109 7 137 56 143 716 205 175
cluster19 339 221 382 183 278 128 205 1672 360
cluster20 229 78 214 136 151 89 175 360 1038
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(E 3) TojE A2ATE 0|28t EAH 2 RAE #E

clusterl | cluster? | cluster3 | clusterd | clusterd | cluster6 | cluster? | cluster8 | cluster9 | clusterl0
clusterl |1 0.155636 | 0.224689 | 0.064977 | 0.248973 | 0.076293 | 0.189075 | 0.353615 | 0.237243 | 0.254209
cluster2 |0.155636 |1 0.380924 |0.123376 | 0.271202 | 0.180305 |0.112695 | 0.292464 | 0.226676 | 0.469469
cluster3 |0.224690 [0.380924 |1 0.109969 | 0.288038 |0.078344 | 0.106607 |0.324982 | 0.331609 | 0.473021
clusterd | 0.064977 |0.123376 | 0.109969 |1 0.291131 |0.037328 |0.233946 |0.436578 | 0.288547 | 0.404458
clusterd | 0.248973 |0.271202 | 0.288038 | 0.291131 |1 0.279523 | 0.321129 [0.429198 | 0.353695 | 0.599348
cluster6 | 0.076293 | 0.180305 |0.078344 |0.037328 |0.279523 |1 0.211838 | 0.216236 | 0.066037 | 0.350751
cluster7 |0.183075 | 0.112695 |0.106607 |0.233946 |0.321129 |0.211838 |1 0.399961 |0.204163 | 0.379118
cluster8 |0.353615 | 0.292464 |0.324982 | 0.436578 | 0.429198 |0.216236 |0.399961 |1 0.429889 | 0.535167
cluster9 0237243 | 0.226676 |0.331609 | 0.288547 |0.353695 | 0.066479 |0.204163 |0.429889 |1 0.451253
clusterl0 | 0.254209 [0.469469 | 0.473021 |0.404458 |0.599348 |0.350751 |0.379118 |0.535167 |0.451253 |1
clusterll | -0.05365 [0.108372 (0.323016 [0.044783 |0.340648 | -0.02139 | 0.047779 |0.228190 |[0.224596 |{0.437328
cluster12 | 0.025981 |0.173247 | 0.246234 |0.104017 [ 0.367661 | -0.01482 | 0.065130 | 0.315212 |0.209332 |0.434644
cluster13 | 0.004567 | 0.196504 |0.312175 |0.078552 |0.348792 | -0.01707 |0.099492 | 0.335217 |0.228610 |0.478211
clusterl4 | -0.29739 | -0.14015 | -0.03661 | -0.21429 | 0.037699 | -0.19877 | -0.22092 | -0.10197 | -0.18996 | 0.084161
clusterl5 | -0.01811 | 0.076765 | 0.233610 {0.080948 |0.297741 | 0.049018 | 0.024256 |0.189252 | 0.075735 | 0.390391
clusterl6 | -0.04612 |0.146984 | 0.250500 | 0.020233 | 0.208260 | -0.01587 | 0.028305 | 0.253482 |0.128060 | 0.391006
clusterl7 | -0.01595 | 0.043339 | 0.173478 | -0.02074 |0.181238 | 0.083779 | -0.04133 | 0.099264 | -0.00171 | 0.329696
clusterl® | -0.03294 {0.179894 |{0.160775 |0.014493 | 0.387803 | 0.275753 | -0.00991 | 0.096258 | 0.053114 |0.422682
cluster19 | 0.118722 | 0.294957 | 0.310189 |0.129010 | 0.424681 | 0.088574 |0.107690 | 0.307501 | 0.293434 | 0.565247
cluster20 | 0.014351 | 0.158946 |0.217328 |0.109442 | 0.378168 | 0.087762 |0.080024 | 0.210917 | 0.201804 | 0.490577

clusterll | clusterl? | clusterl3 | clusterl4 | clusterl5 | clusterl6 | clusterl7 | clusterl8 | cluster19 | cluster20
clusterl | -0.05365 | 0.025981 | 0.004566 | -0.29739 | -0.01810 | -0.04611 | -0.01595 | -0.03293 | 0.118721 | 0.014350

cluster2 | 0.108372 | 0.173246 | 0.196504 | -0.14015 | 0.076765 | 0.146983 | 0.043339 | 0.179893 | 0.294957 | 0.158946
clusterd | 0.323016 | 0.246234 | 0.312175 | -0.03661 | 0.233609 | 0.250500 | 0.173478 | 0.160775 | 0.310189 | 0.217327
clusterd | 0044783 | 0.104016 | 0.078551 | -0.21429 | 0.080948 | 0.020232 | -0.02074 | 0.014493 | 0.129009 | 0.109441
clusters | 0.340647 | 0.367661 | 0.348792 | 0.037698 | 0.297741 | 0.208259 | 0.181237 | 0.387803 | 0.424680 | 0.378168
cluster6 | -0.02139 | -0.01482 | -0.01706 | -0.19877 | 0.049017 | -0.01587 | 0.083779 | 0.275753 | 0.088574 | 0.087762
cluster? | 0.047779 | 0.065129 | 0.099492 | -0.22091 | 0.024256 | 0.028305 | -0.04133 | ~0.00991 | 0.107690 | 0.080023
cluster8 | 0.228190 | 0.315212 | 0.335217 | -0.10197 | 0.189252 | 0.253481 | 0.099264 | 0.096258 | 0.307501 | 0.210917
clusterd | 0.224595 | 0.209331 | 0.228610 | -0.18996 | 0.075734 | 0.128059 | -0.00171 | 0.053114 | 0.293434 | 0.201804
clusterl0 | 0437327 | 0434644 | 0478211 | 0.084161 | 0.390391 | 0.391005 | 0.329695 | 0.422682 | 0.565247 | 0.490577
clusterll | 1 0.216859 | 0.471309 | 0.167197 | 0.257286 | 0.303046 | 0.076511 | 0.126184 | 0.340632 | 0.297789
clusterl2 | 0.216859 | 1 0.385185 | 0.004667 | 0.169298 | 0.236380 | 0.140658 | 0.049574 | 0.328703 | 0.140289
clusterl3 | 0.471309 | 0.385185 | 1 0.278444 | 0.317405 | 0.439453 | 0.209668 | 0.111007 | 0.342396 | 0.244159
clusterl4 | 0.167197 | 0.004667 | 0.278444 | 1 0.329987 | 0.048593 | 0.189487 | 0.020500 | ~0.04801 | -0.04462
clusterld | 0.257286 | 0.169298 | 0.317405 | 0.329987 | 1 0.248185 | 0.491238 | 0.212875 | 0.180582 | 0.163638
clusterl6 | 0.303046 | 0.236380 | 0.439453 | 0.048593 | 0.248185 | 1 0.152312 | 0.032776 | 0.303160 | 0.196204

clusterl7 | 0.076511 | 0.140658 | 0.209668 | 0.189487 | 0.491238 | 0.152312 | 1 0.246672 | 0.113958 | 0.088976
clusterl8 | 0.126184 | 0.049574 | 0.111007 | 0.020500 | 0.212875 | 0.032776 | 0.246672 | 1 0.316654 | 0.345425
cluster19 | 0.340632 | 0.328703 | 0.342396 | -0.04801 | 0.180582 | 0.303160 | 0.113958 | 0.316654 | 1 0.467806
cluster20 | 0.297789 | 0.140289 | 0.244159 | -0.04462 | 0.163638 | 0.196204 | 0.083976 | 0.345425 | 0.467806 | 1




