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oAl &l% 4 Q&= S
53 Ed¥E 102
59 E3lER, 49
TAEZ gt AEE
s A = I

E 1. Problem EE-7|9E

olution 2(XE|olg AHe 2
013-0131895’, ‘10-2013-0066439’, ‘10-2014-0159840’
Ao FAE W8-S 7L STt olet 22 Eu
3 Bl gk 53] ddo] HHstA o] Fo

el gt

= Ho| 7|9= (B2 84 7|0l
Problem 1 SIS FL ARHIL(0.1031), AR W (0.0845), ARHZRE(0.0440),
k| 31797-(0.0432), B2}71(0.0403)
} FAE(0.1777), 3 22(0.0942), 2}0]91(0.0629)
m =] ) ) ’
Problem 2. skelofd SHIZ 1 240.0582), Bm1 9 (0.0513)
broblem 3 w279 W4:71(0.1267), }4H¥(0.0389), AH-#1(0.0386),
HE&HW £4  dERZF1(0.0332), | E2141(0.0323)
broplema  BEAA Ul SIE 2he]d(0.1042), ¥1717H22(0.0668), B BAFA(0.0608),
w77k A1 (0.0271), E1RI #(0.0264)
Proplem 5 Ak ebRAde] #34210.2553), 2|0 A #(0.0792), £F743(0.066),
A4 L#0](0.0658), Z3FZ5(0.0468)
oo & E@i{ﬁf ARLE(0.1093), 2919H0.0829), #1013 (0.0749), blde
AE;_ S RE(0.0337), 2=E]o % Z§(0.0264)
= I E] 2(0.2070), A 0] E(0.0779), ZHA]E- A 0] E(0.0591),
Problem 7 A==} v E g OF21]35(0.0482), can(0.0473)
= . A 0]E-(0.1859), EARI(0.0714), ¥ 2=1H(0.0599)
= & O ’ bl bl
Proplem 8 - 252l &8 41 4 1612(0.0481), 3l =2H0] 9 (0,0459)
Proplemg  71AHERRS] AREAH0.2605), F71AHERH0.0749), 2ko]ofatul] 2(0.0332),
gfolof gl AR E(0.0317), Wl L34 (0.0301)
- } ZQ1E(0.0836), 2~E] =(0.0662), 3+-4(0.0579),
Prodlem 10 8H8 M2l 4 2 o) (0,0456), BE £(0.0394)
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a2l 10, Z &Y Problem-Solution | EQ 3

O Solution 1
O Solution 2
QO solution 3
= (O solution 4
O Solution 5
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Problem 3 O
Problem 4 O
Problem 5 O
Problem & O
Problem 7 O -
Problem 8 O :
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Stock®] 1.796, 0.899, 0.965x] & 717 tock®. 2 YE}FIT) o] Stock
o] 0] 2012 0] thEA|=®lo] sjAstaLal st 7]eiobE M3
A FHZIRbeIHAL S = glom, 20140 S0l A k3]
Problem 3 #ok2 XYPrhar 24 F Aok, vp7AR 99 713 Bt
Solution oo A = Wa}7} #2EQ)=d], 201093 20113 Solution 10(3
E 7 AolBg 7= 2o thE Stocko] 1.940% 22760 2 VeRthrt
201289l ®E Ed o] thE Stocko] 0] . o]F FH]7|IZHE AX|aL
2014l EJA A Solution 14(2=$1%] oAl &z2]e] 2g)ol tfgh Stocko]

0.9702. & YR, F53}ka 9l Solutiono] W3 AL &Held 5= gllt}.

Hir
rlo

E 3. L SA|AH Problem Stock

CHSA|AE 2010 2011 2012 2013 2014 2015 2016
Problem 1 0.013 0.226 0,000 0.220 0.014 0.050 0.110
Problem 2 0.013 0.034 0,000 0.047 0.014 0.717 0.126

Problem 3 0.013 0.644 0,000 1.685 1.796 0.899 0.965
Problem 4 0.013 0.113 0.000 0.047 0.014 0.260 0,122

Problem 5 0.013 0.034 0,000 0.291 0.014 0.050 0.017
Problem 6 0.013 0.034 0.000 0.226 0.014 0.050 0.017
Problem 7 0.013 0.034 0,000 0.047 0.014 0.050 0.017
Problem 8 1.884 2,778 0,000 2.647 0.094 0.358 0.798

Problem 9 0.013 0.463 0.000 0.047 0.014 0.513 0.568
Problem 10 0.013 0.639 0.000 0.743 0.014 0.050 0.261

E 4, tHEA|AH Solution Stock

CHSAIAH 2010 2011 2012 2013 2014 2015 2016
Solution 1 0.004 0.207 0.000 0.027 0.004 0.010 0.010
Solution 2 0.004 0.020 0.000 0.027 0.004 0.010 0.010
Solution 3 0.004 0.749 0.000 0.027 0.004 0.343 0.010
Solution 4 0.004 0.020 0.000 0.840 0.004 0.010 0.943
Solution 5 0.004 0.651 0.000 0.742 0.004 0.077 0.010

Solution 6 0.004 0.020 0.000 0.027 0.004 0.010 0.010
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Solution 7 0.004 0.020 0.000 0.152 0.004 0.010 0.010
Solution 8 0.004 0.020 0.000 0.170 0.004 0.010 0.010
Solution 9 0.004 0.020 0.000 0.027 0.004 0.077 0.010
Solution 10 1.940 2.276 0.000 1.939 0.566 0.857 1.223
Solution 11 0.004 0.020 0.000 0.027 0.004 0.010 0.010

Solution 12 0.004 0.082 0.000 0.027 0.410 0.010 0.010
Solution 13 0.004 0.336 0.000 0.027 0.004 0.010 0.403
Solution 14 0.004 0.234 0.000 0.027 0.970 1.529 0.307
Solution 15 0.004 0.020 0.000 0.927 0.004 0.010 0.010
Solution 16 0.004 0.020 0.000 0.956 0.004 0.010 0.010
Solution 17 0.004 0.287 0.000 0.027 0.004 0.010 0.010

T3 StockitAS B3 ShA AT VES A F8AS Hetd
o} (3 5-8) & Fhols B 9k Abu]E Al E2ke] Problem-Solution U E
A7 Problem 103143 2] el th&k Stocko] 9.057, 3.722, 8.601 T2
o2 EFEd v AFo 2 =4 Uelgon, dekage A9 ek
o] Problem-Solution WE I A<} Zo] Problem 5(2A A} oA &
Aol tiek StockEe] 4.253, 4.610, 3.340, 10.196 F2& e} thE
Problem EHE | vl =& AL 3ol 4= 9lQdt}. T3} Solution #-oFd|
T AT, FFET P2 Solution
gk StockEo] AlEZe] B3|
0.843, 2,769, 1.386 2.2 =7 UElstom AMEZ S Z-9- Solution (=
=2 o] g3t Zao|= 13)o) thdk StockEo] FFE el Hlsl 2,520, 1.665,
3.0798 iAoz =7 yehdal U I H¥sde Problem-
Solution U E & Z oA &21& 4 = A, Solution 169] Problem 5(%-
AR el #ADE s 2st7] 913 x4 Solutiondl S ow|stH, A EZ
9] Problem-Solution W] E £ F |4 ¢} Zo] Solution 97} Problem 102 &2

o

3h7] $1gk th 4] Solution-& 218 4= ST,
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of
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kH

5, Lhok2ed Problem Stock

Lhokzof 2010 2011 2012 2013 2014 2015 2016
Problem 1 0.219 0.357 0.824 1.692 6.717 3,427 1.273
Problem 2 1,112 0.093 0.604 0.091 1.116 1,135 0.121
Problem 3 0.491 1.541 1.806 0.091 5.733 3.036 0.314
Problem 4 0.141 0.062 0.070 0.091 0.510 0.190 0.021
Problem 5 4,253 4.610 3,340 10.196 8.236 12,398 3.352
Problem 6 3.527 5.969 0.349 1.234 0.805 3.438 1.718
Problem 7 0.141 0.062 0.146 0.151 0.103 0.233 0.101
Problem 8 0.179 1,747 1,231 1.814 0.301 0.676 0.021
Problem 9 1.875 0.435 0.070 0.200 3.750 5.616 1.719
Problem 10 1,061 2.124 1.559 1,441 1,729 1.851 0.359

E 6, =222 Solution Stock

fokztof 2010 2011 2012 2013 2014 2015 2016
Solution 1 0.093 1,061 0.178 0.383 0.257 0.165 1.266
Solution 2 0.093 1.297 3.107 1.967 0.487 2.031 0.044
Solution 3 1,209 0.087 0.146 1.837 4.277 3.468 1.531
Solution 4 0.093 1,698 1.388 0.075 0.115 0.431 0.044
Solution 5 0.093 0.087 0.061 0.075 2.005 1.065 0.044
Solution 6 0.411 0.376 0.200 0.267 4,099 2.920 0.469
Solution 7 0.271 0.885 0.762 0.075 1.490 0.713 0.933
Solution 8 4.132 1.536 0.261 0.419 0.115 3.518 0.044
Solution 9 0.093 0.280 0.061 0.075 0.925 0.165 0.044
Solution 10 0.093 1.004 0.358 2.303 0.115 0.237 0.044
Solution 11 0.394 0.329 0.316 0.075 3.074 1.459 1.102
Solution 12 0.843 2.769 1.386 5.140 1.067 0.165 0.044
Solution 13 0.093 0.694 0.061 0.075 0.624 0.567 0.723
Solution 14 0.240 2.841 0.175 0.742 0.485 2.840 0.044
Solution 15 2.761 0.477 0.216 0.892 6.300 3.152 0.494
Solution 16 0.418 1,040 0.234 1,834 2.226 5.701 1,252
Solution 17 1.667 0.538 1.087 0.767 1.340 2.405 0.878
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) )

FHI

7. M E2 Problem Stock

MEZ 2010 2011 2012 2013 2014 2015 2016 2017

Problem 1 0.355 0.047 0.062 0.074 0.024 0.551 0.028 0.094

Problem 2 0.105 1.265 0.851 0.116 0.024 0.060 0.028 0.001

Problem 3 1.355 0.348 0.165 0.044 0.024 0.711 0.028 0.001

Problem 4 0.342 0.047 0.062 0.991 0.379 1.431 0.028 0.001

Problem 5 0.105 0.305 0.062 1.045 0.024 1.495 0.293 0.089

Problem 6 0.105 1.121 0.062 0.228 0.105 1.426 0.028 0.038

Problem 7 0.883 0.331 1.112 0.146 0.024 0.312 0.976 0.001

Problem 8 0.262 0.047 0.062 0.836 0.024 2,765 1.010 0.001

Problem 9 0.431 3.766 1.961 0.932 0.205 0.239 0.065 0.001

Problem 10 9.057 3.722 8.601 2,588 4.170 4.010 3.514 0.772

E 8, MIE2t Solution Stock

MEZ 2010 2011 2012 2013 2014 2015 2016 2017
Solution 1 1.376  0.054 0.096  0.037 0518 0.123 0.089  0.027
Solution 2 0.126  0.054  0.043 1,010 0,959 0.552  0.028  0.001
Solution 3 1.015  6.098 1.062  0.970  0.015 1.064 1.115  0.001
Solution 4 0.126  0.054 0.043 0.037 0.015 1.328  0.028  0.001
Solution 5 1.026  0.054 0,043 0.937 0967 0.898 0.028 0.001

Solution 6 0.793 0.239 0.183 0.037 0.015 2,055 0.028 0.001

Solution 7 0.126  0.054  0.406 1.725 0.015 0.052 0.028  0.001

Solution 8 1.237 1.251 2,299  0.037 0.459  0.697 1,700  0.001

Solution 9 2.520 1.665  3.079  0.037 1.158  1.118  0.862  0.086

Solution 10 0.126  0.054 0.098 0.037 0.015 0.052 0.028  0.001

Solution 11 1.103 0.286 0920 0.037 0.015 0.577 0945  0.001

Solution 12 0.126  0.054 0.083 0.037 0.015 0.052 0.095 0.001

Solution 13 0.126  0.054 0.043 0.037 0.015 2117 0.028  0.001

Solution 14 2,043 0.411 2.901 0.251 0.777 1.402  0.028 0.871

Solution 15 0.460  0.054  1.415 1.705 0.015 0.052 0912  0.001

Solution 16 0.126 0,054 0,043 0037 0.015 0.731 0.028  0.001

Solution 17 0.543  0.515 0.243 0.037 0.015 0.129  0.028  0.001
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A Problem-Solution based Patent Text Mining Approach

for Technological Competition Intelligence Analysis

Lee Jiho, Jeong Byeongki, Ko Namuk, Oh Seunghyun & Yoon Janghyeok

Analyzing the trends of a technology and competitors in which a firm
takes an interest is a prerequisite for technology planning for the firm'’s
sustainable growth. Despite the patent-based methods supporting such
technology trend analysis, most of them did not make full use of the text
of problems and solutions contained in patent documents regulated by
the Common Application Format(CAF) of IP5 countries, Therefore, this
study suggests an approach that identifies and analyzes common
problems and solutions contained in the patents related to the firms or
technologies of interest, To this end, this study applies topic modeling to
the text of the sections describing the technical problems and the
solutions that the patents deal with. Then, this study constructs
problem-solution networks using the identified problems and solutions,
and compares and analyzes technology trends among the firms or
technology of interest, To show the workings of the approach, a case
study using patents of automobile parts manufacturers is conducted. Our
approach can be used to identify trends of competing companies and
make decision for technology planning. In addition, it can be used to
identify potential partners who can help technically or new technology

markets based on a firm'’s technological capabilities,
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