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Abstract

This paper identifies technology trends of national research and development (national R&D) by exploiting
Korean national R&D patents, ranging from 2007 to 2010. In this paper, co-word analysis (CWA), which
is a method to identify the relationship among technology terms by using their co-occurrences, is incorporated
into network analysis to visualize the relationships among technology keywords of national R&D patents
and calculate network indexes concerning inter-relationship diversity and strength of technology keywords.
As a result, this research found that inter-relationship among technology keywords in national R&D are
getting increasingly strengthening in an overall sense. In addition, the keyword inter-relationship diversity-
strength map proposed in this paper revealed some significant technological keywords of national R&D
: core technology keywords including “sensor”, “film” and “fuel” and emerging keywords including “biosensor”
and “thermoelectric’. Because the proposed approach helps identify interdisciplinary trends of technology
keywords from a massive volume of national R&D patents in a visual and quantitative way, we expect
that the approach can be incorporated as a preliminary into the R&D planning process to assist R&D policy
makers to understand technology convergence of national R&D and develop relevant R&D policies.
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Degree Centrality
(Weight of Links)
=2 CEASMNE-ZEZE By 7
(=gt HAE 23 ISR &) TTrE-1
(N = JEYZ i AA =& F )
JIfE 2 HEge | Chddt lfeet det Xy =(1: x=E ist 7} ¥32A dBH 9L AF
WoLt ol F|gset | BEY ¥ Zag (0 : oterise
dst AEHE TRl | 7Kl R 7IE
7IE 71 = Degree Centrality
(Number of Links)
94s = HASMY-CHAA
(=9t 9ZE 23 4 8
7|9= 7t ¢iztMo| | CHYst 7|19=et 2dt N
Qoirls SEN Jle | BALS SR v, = 2=
D Aase ot 7la B
7|19
(3= AERa2  Adl e=d £ )
Yij = =E 9} i3t 339 71FA
wg
O 7D 719E UEHT BME 2[st BZAMMRIE TFY o0 ¥ MEUH
S A 3270, A= B 294702 101% 7 3 7]1eS 83 RD 5o F58tn &
2), /I8 R&D 504 HFHos &8y S AARgE AAl A= B Wl 69719 55
71e9] W7t Wolx o (b 196% S 7h) E3EL FAFANS FACE vho]e H 3
Y 7es EFAoRE &8t RD &9 I} o] vhekeh ol A A FE L gl
T E3 £2Z FUEIE S (AR = “sensor’—“optical”®] A$= o|¢} A}z A
04% Z7h). =, Alzte] a&ol uet R&D &% A TEES Y ¢S AHEH FAA 70 =
o] Bt} Al 77| =l JFataL glom, g Al=dlo] 347 4l Absat g ow g
a5 7§84 Hod AEEdeS e, Al R&D E5o]l w48 A F7heta sS &
M 71719 B BHH, “sensor’ 9] 1&g 4 otk “signal’® “sensor’$} H| 23
4 AE=FZE Aol BE w3l A] 447 A 437 AT Y 304%, AP 11.4%
Tkl 323%, A9 112% 571 A4S 1 <7t FAE HEAIHEE559 v A&+
olal gt} o] 3k A9 “sensor’ 7|&I T 7F A9l 1557 oA AXTF7 B 24418 & 57%
St R&D &50] Hof thekst 7]+=4 23S A =7h. 53], “transmitting”¥%2] 5A&d 5=
Lata lom, 1 7pzhe] Agto] wheedt Al E35] 747 A7 A9 67194 A=F3EB
E YoM A B2 AnES it gle AL o] 2271102 FUFSIHA st AAEE Hol
2 #Alsr & otk AARE “sensor’ 9t dHH =0, ol HEEA A5dE Ve #E R&D
TEEHY T AEAIE A 247A A=H o] Hrp usA o] FolA 1 S E
F BollA = 4530.% 83% 7h7kol F7hetal gl Ak “mobile”®] A TFHS STFFEA oL,
= Ao Yeut E3] “wireless” 719 =9} AT} 93% A%k Ao g YElytt e
of A9t A FUFstAEu(A=7 A U SE2ES Ags A&7 A9 206794
2571, A=F3F B 6971), o= F4 AlA HES] ALEFZE B 237102 Frhetal Q) o]+



A998 A4s O SAIEHEM S S8 822 =7t RED P&l ot BHIA o7 1

th o] 7158 ¢ BE “mobile” 71&9) & SHE YoM sd7IEel W 2o s=
A EE F87]sd dig R&D W97 &4 R&D &9 315 Fal 1 &84S 4 =
93 glovt obx SgE JeelMe] RRD #  clof & ZOo® nelvh HARE ARTI A
AL G2 Aoz A AT = otk F, dA M= EAsHA &A™ “transport” ] FA
“mobile” 7]&& T 7l& F97e] §EFS =8 5537 Ad=7 BlAM = 54 EAE
T3l st dAEN AHHoE IS i le] AEA R 2L FRERIdS &
59 5 Qi 7188 mAsor s Ageln, o ekt WARA guE PdY 5 vt
CH 1) ATTZM AAZAY X|Eg)t AEEI(YT)
9= DCNL | DCNL | DCNL | DCNL | DCWL |DCWL |DCWL | DCWL DPI}IL DEZWL DggljiL D%ZViL
(2007) | (2008) | (2009) | (2010) | (2007) | (2008) | (2009) | (2010) | Azt | B | 7, | .,
s7HE | UM
sensor 0144 | 0.265 | 0.250 | 0.333 | 0.701 | 0.908 | 0.858 | 0.963 | 0.248 | 0.857 | 32.30% | 11.19%
power 0141 | 0212 | 0.194 | 0212 | 0693 | 0.785 | 0.638 | 0.634 | 0.190 | 0.687 | 14.47% | -291%
film 0134 | 0187 | 0.172 | 0.220 | 0.874 | 0986 | 0.907 | 1.056 | 0.178 | 0.956 | 17.96% 6.51%
metal 0136 | 0.202 | 0.134 | 0.210 | 0.763 | 0.778 | 0.682 | 0.770 | 0.170 | 0.748 | 15.41% 0.31%
optical 0.104 | 0.144 | 0.194 | 0222 | 0694 | 0.689 | 0.693 | 0.704 | 0.166 | 0.695 | 28.99% | 0.46%
fuel 0.139 | 0174 | 0.144 | 0202 | 0.931 | 0958 | 0.924 | 0931 | 0.165 | 0936 | 13.30% | 0.02%
mobile 0.141 0.159 | 0.146 | 0.177 | 0.898 | 0.875 | 0.587 | 0.670 | 0.156 | 0.757 | 7.72% -9.30%
signal 0.081 0162 | 0179 | 0.179 | 0.432 | 0.646 | 0.696 | 0.596 | 0.150 | 0.592 | 30.43% | 11.37%
wireless 0114 | 0.149 | 0.149 | 0.184 | 0.788 | 0.720 | 0.696 | 0.736 | 0.149 | 0.735 | 1750% | -2.25%
water 0121 | 0.162 | 0.134 | 0177 | 0681 | 0.715 | 0592 | 0.679 | 0.148 | 0.667 | 13.40% | -0.10%
communication | 0.106 | 0.146 | 0.131 | 0.189 | 0.655 | 0.721 | 0.590 | 0.742 | 0.143 | 0.677 | 21.32% 4.25%
light 0.088 | 0.124 | 0.179 | 0.174 | 0.607 | 0691 | 0.798 | 0.663 | 0.141 | 0.690 | 25.39% 2.99%
carbon 0.129 | 0.136 | 0.136 | 0.162 | 0.803 | 0.655 | 0.694 | 0.701 | 0.141 | 0.713 | 7.86% -4.42%
hybrid 0.093 | 0.159 | 0.149 | 0.157 | 0505 | 0.712 | 0.643 | 0.470 | 0.140 | 0582 | 18.78% | -2.37%
image 0.098 | 0.139 | 0.144 | 0.177 | 0.602 | 0528 | 0537 | 0.523 | 0.140 | 0548 | 21.53% | -4.59%
circuit 0.068 | 0.189 | 0.154 | 0.146 | 0.375 | 0689 | 0.591 | 0512 | 0.140 | 0542 | 29.03% | 10.92%
polymer 0129 | 0.144 | 0.121 | 0.164 | 0.757 | 0.731 | 0.678 | 0.691 | 0.140 | 0.714 | 8.42% -2.99%
treatment 0.106 | 0.144 | 0.152 | 0.146 | 0.698 | 0.649 | 0.751 | 0.680 | 0.137 | 0.695 | 11.36% | -0.88%
temperature 0.091 0121 | 0.134 | 0.187 | 0539 | 0545 | 0.517 | 0.556 | 0.133 | 0539 | 27.15% 1.03%
organic 0.111 0.131 | 0.141 | 0.144 | 0.770 | 0.765 | 0917 | 0.738 | 0.132 | 0.798 | 9.01% -1.44%
thin 0.066 | 0.139 | 0.114 | 0.194 | 0597 | 0.856 | 0.740 | 0.954 | 0.128 | 0.787 | 43.61% | 16.90%
oxide 0.101 | 0.129 | 0.111 | 0.167 | 0.764 | 0.778 | 0.741 | 0.861 | 0.127 | 0.786 | 18.17% | 4.03%
service 0.121 0.141 | 0129 | 0.116 | 0.716 | 0.772 | 0590 | 0.494 | 0.127 | 0643 | -1.41% | -11.66%
transmission 0119 | 0126 | 0.116 | 0.144 | 0.783 | 0.492 | 0509 | 0519 | 0.126 | 0576 | 6.64% | -12.719%
display 0.093 0.149 | 0121 | 0.134 | 0.738 | 0.862 | 0.727 | 0.669 | 0.124 | 0.749 | 1273% | -3.19%
H(AA) 0.029 | 0.044 | 0.041 | 0.049 | 0.273 | 0.284 | 0.271 | 0.276 | 0.041 | 0.276 | 19.62% | 0.42%

d) : Degree Centrality(Number of Links)
DCWL(AE 7 %) : Degree Centrality(Weight of Links)
# DCWL(AZAE)Y A9 7A] SAIES 2837] o] Tz uf$ zho} AJZHA HdeS 9ste] «10%5}o]
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