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Abstract

This study aims to measure Korea's global competitiveness in intelligent information technology,
which is the core technology of the 4th industrial revolution. For analysis, we collect patents of each
field and prior patents cited by them, which are applied at the U.S. Patent Office (USPTO) between
2010 and 2018 from PATSTAT Online. A global knowledge transfer network was established by grouping
citing- and cited-relationships at a national level. The in-degree centrality is used to evaluate
technology acceptance, which indicates the process of absorbing existing technological knowledge to
create new knowledge in each field. Second, to evaluate the impact of existing technological knowledge
on the creation of new one, the out-degree centrality is investigated. Third, we apply the PageRank
algorithm to qualitatively and quantitatively investigate the importance of the relationships between
countries. As a result, it is confirmed through all the indicators that the Al sector is currently the least
competitive.
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% 4 yo Tof Q1=0] ATSRlEIl-Seres 20po] 200 31 =710l HERIT L S5 H=o] off XHl PageRank o
[ S51 5% 05 Flrf 184B0| XILIO} S2I0] Bhelck= M Tafst o 20180] S SE S5 Y28 Foiotn UX| S
2. =GH|0|E] ZOF
H 4. 27t 4 YGo|E 20f 7158 XIE (MAIZIZH
=K | 2010 | 2011 2012 | 2013 | 2014 | 2016 | 2016 | 2017 | 2018* | &A@z
0= 260,494 258,226 287,837 339,157 375,698 316,540 245,318 165,063 55,799 256,015
A= 27,902 29,388 31.479 35,902 37,733 34,347 28,466 14,138 2,659 26,890
d 0,129 3,032 12,883 20,790 25,118 20,893 11,054 4,397 911 3,245
FHLICE 7,257 4,335 20,775 6,608 4,187 4,190 11,575 7,664 1,614 3,134
=2 5,333 5,737 15,263 5,577 8,930 0,641 7.927 4,385 808 1,622
A= 2,961 0,254 12,773 3,149 3,684 1,498 9,160 5,643 735 9,973
= 4,980 5,940 6,670 0,358 2,950 0,906 9.248 3.919 665 7.293
ol 7,110 5,856 8,700 9,947 9.479 7,634 5374 3,759 1,319 6,564
OjACIA 6.120 5918 6.689 9.805 7 488 6.876 7.821 4,501 2,119 6.371
ogA 5,398 5,296 7,011 7417 5,630 3.908 1.705 396 5,168
% A g2 o =1t Dol B0| SI0JE] SOpel EofE S et PURTE: E5/E Olast 53 of
F £51 57 0/ 20 19710| KL} S20| BHECs HS T O, 20180] ST 2E S5l NBS Eelsi Y| w8
H 5 =7t E YGo|E 20f 7ISME XIE (MAI7[ZH
SO/ | 2010 | 2011 2012|2013 2014 | 2016 | 2016 | 2017 | 2018* | &A@z
0= 261,846 257811 293,479 336.543 363.828 296,193 229,868 146,136 46,624 248,025
A= 41,565 40,838 42,610 49,185 53.799 50,682 39,885 22,580 6.431 38,619
HLICE 12,970 13.116 17,318 18,683 19,858 18,198 12,281 7477 2,279 13.576




As¥EHI|E 20M0Me 22E 7| XA ZYH 2N st58 ZHCE 37
=] 14.206 13.021 14,501 15,644 17.284 13.838 10.866 7217 1704 12.020
o=z 13.371 12317 14,095 16.062 17.333 13.489 9,838 6.249 1557 11.590
=2 8.487 9,716 11,482 14,226 17,798 18,006 12,416 6.461 2.453 11,227
OJAGIH 6.323 6.637 7.255 9,445 9.966 8,001 7.325 4.774 1.419 6.804
EI2N 6.072 5,901 7.053 7.723 8,531 7.348 5519 3222 990 5818
ES 3734 4117 4.710 6.069 7.060 7.153 6.436 3.091 1,230 4,844
EERS 4,800 4,399 4,798 5,320 5.867 5316 4115 2.646 915 4,242
e A 2SSl QI=0f BIE[0[E 20| S3i= EYGIED U0 g =19l JIE %ém "ﬂ%% SI3E ofn]
[ E5] 291 0|5 0 187420| X|L{0oF £9I0| IHEICH= M2 Tofet of, 20180 £ BE E5] X2E E35I0 UK oS
I 6. 27 H HIH|0|E 20 PageRank XX (|72
=71 2010 2011 2012 2013 2014 2015 2016 2017 2018* | HATT
0= 0.483986 | 0498808 | 0.496187 | 0.512697 | 0.526594 | 0527098 | 0.522677 | 0555642 | 056616 | 0.52165
o= 0.043102 | 0.048958 | 0.046286 | 0.048034 | 0.045011 | 0.049644 | 0.04725 | 0.035521 | 0.01722 | 0.042336
FHLICE | 0.035004 | 0.028103 | 0.037491 | 0.025674 | 0.020518 | 0.024312 | 0.026682 | 0.026357 | 0.016851 | 0.026666
o= 0.020304 | 0.026637 | 0.022136 | 0.033683 | 0.035693 | 0.034879 | 0.025089 | 0.013472 | 0.007257 | 0.02435
=3 0.028493 | 0.031746 | 0.028909 | 0.023794 | 0.027102 | 0.016898 | 0.017042 | 0.014227 | 0.008741 | 0.021884
3= 0.02647 | 002033 | 0.022393 | 0.02086 | 0.020851 | 0.019958 | 0.020308 | 0.020327 | 0.008274 | 0.019975
== 0.010531 | 0.012422 | 0.013409 | 0.017458 | 0.020554 | 0.019562 | 0.019649 | 0.014053 | 0.007706 | 0.015038
Ol 0.014428 | 0012811 | 0.015204 | 0.017118 | 0.01457 | 0.013876 | 0.013672 | 0.012989 | 0.014433 | 0.014344
O[A2IT | 0.012262 | 0.01295 | 0.012289 | 0.015456 | 0.010996 | 0.011617 | 0.016411 | 0.015333 | 0.01901 | 0.014036
T2fA | 0012501 | 0.012343 | 0.015104 | 0.012828 | 0.016876 | 0.010666 | 0.009822 | 0.006873 | 0.005961 | 0.01133
b 2R ofsl| AI=of| EJE0E] 200l U0 s =70l HIEYT U B4 =l i XIHOI PageRank &t
[ £5] £91 0|5 |0 187420| X0} £PI0| ZHEICH= HS Tafst O, 20180 E9iE S5 NS HBIBIT UK S
3. 2I5X|s E0¢F
B 7. 271 8 A3Xs 7|8+ XE (HH7]ZH
=71 2010 2011 2012 2013 2014 2015 2016 2017 2018* | HATT
0= 67.838 79.331 91.191 100,503 119.716 151,962 162,884 | 115767 | 26,005 | 101,689
ol 16.809 19.986 18,668 18,369 18,119 16.858 14,355 9123 1,870 14,906
o= 2,377 3,158 3817 4231 5308 8.342 6.789 6.706 733 4,607
= 2715 4,149 4576 6.167 6,360 7.034 4,909 2,256 427 4288
=9 4,798 4,707 5.734 4,935 4,903 5,001 4,275 2.443 598 4,165
FHLICE 3275 3.551 4.063 5.673 4,835 4477 5.569 3.880 914 4,027
= 2.489 2.727 3.807 3.7% 5.689 5315 6.166 3314 426 3.748
e 2.359 2.729 2.149 5.222 3.349 4.643 4174 2,961 414 3111
f2N 1.885 2.632 2.152 2134 2.659 2.739 5.635 847 338 2.336
o= 1.574 2.119 2.244 2.339 1,358 1.393 2.995 5.116 95 2.137
b Zre s 27t el oo °Ml 200l 512 SHSIEL 900 71 S8 0188 S48 oln]
I S5| £¢ 0|5 Z|0§ 18700 X|LIO} 20| HHEICH= HS T2fst o, 201840 EE ZE o] A2E Ediotd UX| &S
I 8. =7t E Q3X|s 20f 7|&0g XIE (HMH71ZH
=718 2010 2011 2012 2013 2014 2015 2016 2017 2018* | FHHF
0= 68.141 80,338 89,439 102.009 116.574 139,492 148913 105703 | 22,111 96.969
o= 21,947 24,809 23.903 25520 24,909 26,872 26,836 16,148 3264 21,579
FLICE 4,469 5110 6.109 6.089 6.354 7,570 7.415 4,859 904 5431
= 2.864 3,869 3953 4741 5,187 6.421 6.728 4,967 1,006 4415
=2l 3,239 3.957 4,360 4,809 5.138 6.212 6.413 4.621 945 4410
o= 2.497 2.962 3348 4,156 4578 5,644 6.281 3.985 739 3.799
CiEr 1.975 2.608 2.6% 3.790 3.557 4,194 4,536 3.123 630 3.018
e 1.610 1.795 2.052 2417 3.078 3.850 4.603 2,580 528 2,501
ol 1.854 2.104 2.272 2,543 3.350 3.803 3.434 2.329 577 2.485
2N 2.230 2.321 2.467 2.410 2,643 3.092 2,898 2.118 399 2.286
b 2R ol G0 OIBXls 20f0] S512 St Q0 s =710 JIE S5t 912 3RE ojn|
I E5 S2 0|2 Z0§ 18700 X|LIOF 20| F/HEICH= FS 12fst o, 2018H0| S2E ZE 55 AEE ZaioHd UX| U
H 9. 371 '8 AUSX|5 20F PageRank X|E (TH|7[2h)
=718 2010 2011 2012 2013 2014 2015 2016 2017 2018* | FxHF
o= 0435287 | 043708 | 047568 | 0.449086 | 049954 | 0543172 | 0.53723 | 0.546058 | 0.563053 | 0.498465
) 0.092783 | 0.094762 | 0.084789 | 0.073625 | 0.068106 | 0.05527 | 0.038279 | 0.039234 | 0.034818 | 0.06463
o= 0.016165 | 0.018449 | 0.019656 | 0.021271 | 0024673 | 0.030588 | 0.025106 | 0.033245 | 0.016659 | 0.022868
JHICE | 0.026331 | 0.021031 | 0.020247 | 0.027497 | 0.02102 | 0.016124 | 0.018538 | 0.019746 | 0.020392 | 0.021214
= 0.018903 | 0.024224 | 0.023213 | 0.031413 | 0.027402 | 0.024906 | 0.016553 | 0.010634 | 0.009631 | 0.020764
=3 0.030371 | 0.024518 | 0.029813 | 0.022005 | 0.019948 | 0.017236 | 0.015137 | 0.011887 | 0.013994 [ 0.020545
== 0.016694 | 0.015965 | 0.022832 | 0.018532 | 0.029588 | 0.021703 | 0.022875 | 0.018044 | 0.010062 | 0.019588
O[ASIT | 0.017812 | 0.017464 | 0.01298 | 0.026951 | 0.016236 0.017 0.016154 | 0.015715 | 0.009272 | 0.016509
T2fA | 0013076 | 0.016729 | 0.013803 | 0.010741 | 0.011768 | 0.010542 | 0.019581 | 0.004918 | 0.007721 | 0.012098
Cifzr 0.01414 | 0.013845 | 0.014895 | 0.015475 | 0.0093 | 0.010954 | 0.009341 | 0.008156 | 0.006941 | 0.01145
b Zre ol GI=0f OIS Xls 200l 0] siE =70l HIEYR U S44 H=of 5l X[HQI PageRank 2t
k=51 59 015 Hirf 18420 KO} S20| IS HeS T O, 20180 SF DS S5 N2E HaSD UKl S
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