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|4 vk Utk Tseng 5 (2007)°] A|AIRE HAE npold 7|0E 58] B2 53] £42 2Folu A&
= =] AA2E &, 7 E FF LSS o8] o5V 5L VIHES FETUH o)F F
S8 79 EES FY2HE AU ER/t] 55 FHA F83 7IH=EES etshe Zlo] 1 34
Zlgoltt. o] WL WUHE 58] FHY Y&e A4 7I9=R Yehdory 539 g 2 5L 9
5T 5 ke Aol Ak whde) 535 o] /g stefe] ofglpnE 535 o] 2 FxE o
S Szt Al ko] Slrt.

53] ko] A 72 E olafgt: ol ARRE = W2 Erdi 5 (2013)°] ARSS 55 VESZ B4
Holth, 58 JEAIE i 535171 <183t the S555 7INte g FAHER, 53571 Q183 o]d
53519 A4S vk Eith. wEtA Akl mhE A4 22 71ed] ¥ e & g A 8 dAE R
Aste] 5353 A2 HAE AT 5 Aok U I8 FAE 559 W&ol AFHeE vgH A
ol 2 5 gleng, 539 g vie R 53 o] #AE stoeke o ol2l%e] Aot Kang &
(2015)9] dAFolA= AKE MEHZ 4 235 53l =58 25 WTES H92E nto|dsto] aj 73
718 245 AAISHATE o]} o] ALE] HEHN A EA43 g92E npo]d 7Wg 3 AHEsH HaE
e aEste] AZ HAE 3+ 5 Qi

2 AT FAZ 53 £A9 7= vEYIE PS5t MEYA 72 E4e F3l 53E °olF
T 7INEEY BT A8 Tobetal $83% 7|9 EE FE6e] 29H 59 71y FAAA BokE F
£ Aotk 4L f8 H2 g2 H4lES Ba gle VA g 3 v 588 55 29 Alo]EQ
KIPRIS (http://www.kipris.or.kr) 2 5 E £3390H, 20058} 2015350 299 £33 A

247y gAste] sl Uehd 53 F3F olsiE Euk ohet Yl dE 53 71ed vuE

Etel 717 S S8le] AFS shetskad saick
A 53 gl ag aefsh A9 92 BAS Shelskad AAE UEAE S5

MAAolgt= A FE35le] TF-IDF (Term Frequency - Inverse Document
Frequency) AEE F23 o, & 52 719=S B4 AHE 719 =
£ d4 #AR st 719= WEIE TS5t vERA :rL‘-'T WA Kims (2016)9] =g
/‘1 A ek AlS Gukslst Zlojth |9 E U ES I 42 MEYIY AAAJA F2E 2487 H
gt gz gl EA4T 71 E ARG F4A4E B4 A% 2 dd B0 E vro] AAIBTH
= gl BHS 8] MEYI YA (centralization), D= (density) ¥ F3 A5 (clustering
coefficient) & ER3IGon, = il B4 98] 2+ 719z AdZAE 544 (degree centrality),
23 544 (closeness centrality), 22|31 w7 5414 (betweenness centrality) S &3 3} c}.
ZEH2 AN N ol k=2 2A4E Fo ¢ BT = (maximal complete subgraph) 24 &
o £ BRE =TV AME AHHoR AAE o] Ut} (Kwahk, 2014). o]# 3 54 wjiel] 28 &
kA a4 VELIAA 723 AZ A E 2 AFUEHE Zed &850 gttt 8 ATolA
= 1'5:/9.% 719 = MEY I HEsto] e AdAAE 2 719 JdS FEoh=d &85
2 AFNA Adste 7INE HEHTY 2892 53 A4 Al A ALd 7t B2
9] Ao zA AR 719 =E S nsict. =8 F2 o 3k =27 thE SR 54
T WY =8 F230] 55 FAE st 83kt
7]74] Elasy E%M 719 E MEHIE Bt 4 Ag7t R Ao g =ejgen o& 7]
SEACHE DY $5 A9 AT A8 Selg ool mee
2 %8 229 AASE 94 22 ABE yepleh. 20054 714 o
2430] o) AR A rANNA D5, A A A5, dolels £ A,
HaE2e Begon, WI5HE 714 s 55 FAE IAE ofulx) B3, A2
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7h=, SARE olglolgd A’ fF Zod A"l A Fe] AlxE, ojn)x] #Y AL 837 A

= o = f=8} =8

7V A%, 2 A4 A5 Aador R 77 s S8 Ala'ow Wk 2005d =0 ¥
sto 201559 23 TGS WAL w7 F448L okl A= Hol 2o 55 AP Hr}
ChEFSE ool Al S 9= Jon o5 7+e] Ade] &dsiA N 93-S & 5 Uk

28 242 T2 AREY dAgeA shda e d%e] Zet 25S e 885l 9=
HEYI] A8H o= =Eth 719= HEYIAA 229 oue 57 52 7I9EE FolA=
HEA] AdE o] S ZIE AT RA we AESE JooA I E8ETF =S 2o VgE
t}.

2 =t 2ol 74 HD} 2Z4<>1W Ed A0 e A AFES AHE L, 3-8olA 53
ZI9= vE | Al 53 B4 s AEstal e g

#7128 FFS 2% dSetet 8 AHY #Ee) &&o] FR M wets 55 F4¢
gt A7 F4E L ok %2 559 u IPC (International Patent Classification)
T uet E7EEY ol UF FHYs AAZ 53 A ofd W&o 2= A &7} o
RTh w58 BAS) UEL Hetah] FaA HaE vhode 488 ¥ 4 Ao HaE vho]y
L B3 XA 83 7|YsE 4 glon, o]t SHA 719

= 2% o] B3 GAE vlo]dol A WA= Agolekn B 4 Tk

Choish Hwang (2014)2 719)= W=9|28 75341 ARUE B4L shof 13 to| 2.2 Hops}
FA F Y 7ls Foke] AT TS ISt Ve 7H AT FES FHekgith. Kim § (2016)9]
Ao e 7I9=E VEHIY AFYE 4 A &4 UEYT E4LS AFE3te] JFgo] 2 A
FUEE Zropa olof] &= 7|9 E5S FASE AR dHY
ATE 71N = vENT 28 £4& F{sto] AR ABA] =
g ok 599 A7 59 53S A

539 —‘?—Aiil"i—ﬂ A FIYEE FEo Ve 53 AN 7|9 AAE 7|EoE o|RojRER
X % (2015)2 7|¥E9] RIS, 4 18] TF-IDF 71X & ©]
&3] %0% THETH 7]-r4‘:% FE3% th3, k-means %ﬁ B33 QERS] 3g AlLbste] Al 7HA]
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3. A7 Wy
3.1. B4 =8

B AFolMe 71A S5 B9 = 53 JEE FAsk] EAsATE 714 a2
wokRA HZ 1 *"P”O] HFUHor Frtekgith wWEbA A 29E 559 H2 299 539
WA} 2005 059} 201505 272U 53] AAS S AHAT. 53] AL B B,
WHo /29, 5H%/55Y, 29, I, 2okF 121 YAME Fdn B 1A
W82 BAIA Zles o] o il ¥
thS 23l th. “machine learning” 2 A 7| =2 /\}%‘c'b‘}odgtﬂ AZE o] Eok
= 5] g3t IPC = G067 GO = xﬂf&‘}o% AAsHiTt 2005950 FUH SzES ]
of 714l 85 53] 5607] e 2015350l E9H 2,0007) 535E £33
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3.2. 719l vEYa 75 2 A

IR E YEYT 75 L Algorithm 3.13 2t} WA 7 58 25 9 5
AR FEste] FA-To] ZF FES BT (1), °o] FTolA T2 7IH=E X
ojuit}t TF-IDF 7452 g2 A4gth. TF-DF 7452 2b= 342 4 (3.1)% E‘D} (2). el TF-
IDF 7} & BEsto] 49 10%0) siFehe 7l #he A8 T (3).
TFeA FHET 2 g2 e doles AET v (4), o] dolEd FAll ASd E‘roi%% &a AT
£ 71222 3o AFEsiiint (5). "HAHeE <AAdE 7I9E, A3 7I9E>E 538t o5 7t
oz 7IE VEHIE F5TT (6).
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H
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Algorithm 3.1 Construction of Keyword Network
Generating Term-Document matrix

Caluculating TF-IDF weight for each term

Finding an appropriate score of TF-DF weight by cutting the scores off in the top of 10%
Selecting the terms with TF-IDF weight value greater than the specified score
Extracting associated terms of the selected terms using the correlation value

A

Let m be the selected terms and n be the associated terms, then a keyword network is
constructed with < m, n >pairs

Manning 5 (2008)°f] wk=2™ Algorithm 3.1914 A8-¥ TF-IDF 75X+ 4] (3.1)3 Zo] yehd
T Stk BA joll ok 719 E i 7VA wi v tf BT df g FJoltk. AA7A tfi = A GOl

Ehd 719 = o] Wimarolal, dfi ;= ZINE iE s EA19] A g5 Ragtelth 79Ee)]
REsvbs v 7P et 28 71 AESS dER A AN 7P dubH oz Ags=
19 =59 ASr) Bt o]y YEES A AT S ;Lzﬂm] =SS FE37] AAeiA 719

= BA AT ST A5 A4S FHE BA AT AA) Bol S3¢ AATEL A ol

N
wi,j =1tfi; xlog (3.1)
dfi,;

dwo) Uehd ANEEe 7HEA gol Jolstue, FdwA FRET} %
=% $AsA 2237 AslA TE-IDF 3ol 49 10%0] Agshe %2 71Een 1 g
= 2 ARFGT olgA AFE AAST SYHoT HY A T 55 Roj
| oz Mg A @7 ojH9EE AFE AASES SA0 Y ANEEL FEHe]
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e 4E BAE stefstust sich FA-Bol FUeIM AEE AASEL AX H4L A

AA AR BRFEO, ol B4 ARE Ut A9EEL NFoR 54 1% 992 s4sta

32 o G} B 2e BAES FAA0R e F9S ekl 4 g1 sl 3

B Ahe T WA} B ]

L gronw WAS 123t
Table 3.1& +79 714 % =3 Holelol] thal 44 £AY 55 258 5, A4 F 3

A ol <, TE-IDF 491 10% ghie} 248 g 448 Bol &, 2ela 449 Golsah 4

& 9ot of YA} /1% Fele sashen 4aR9
A

H
3] z%&—ggTEa 24707H4 E’r°17} %El Act. @lﬂﬁ TF-IDF 7
$ 10% o]do =2 A A3t AAHHE wo] & 43774¢]th 10% B} 92 AR HL
Ao 7 ANRHE 7)Y o] 2= SF5Pgon 15%, 20%, 25%E 71w R 719 AT
st A3} 7 A A% o E vEeRth v Eo 2 4377]9] whojof] 2+t AdgAlg Fhol 0.4 o]l
E2 AFESY AA VEHIE FEeH, ofuf AHHE AA ©ol: 1, 11870tk 2015
E3 2EFo0] 2,000700]n] EA-tho] FHojx AAH WAL= 4,6447] o)t} o 7]0)
| 2t 491 10%00 G 3t oS e o ES A3 1,143710)1 WEH A
13 AA == 2= 1,3657 0]t}

Table 3.1 Patent data on machine learning

Year # of abstract # of terms # of selected terms # of nodes
2005 560 2,470 437 1,118
2015 2,000 4,644 1,143 1,365

g2E whold fsiA A8 Aol Relul, RellA Algdhs tm 371A]9} sna 714 E 285t
o 719E F&, 7IFE VEH]Z 75 3 B42 SHslth Feldre 53 532 sestr] Se
A 7= LﬂEE’rJﬁ T2 24, 7I9E B4, 293 29 BAS AAsith WA AAA 9=
HEAZY 72 vustus Fsids 7|9= eI F44, 9 282 24 A (Freeman,
1979)8 &4 ]'951‘3]' thro 7 719 = Ve IoA A2 $44, WA 44, 28 24 $44
o] 2 ZIHEE EA4st] 2= HelA F8 ATE I8 ?]-‘%JE ] 7] << stersiginth. vt
Aoz F23% 71 HoFE stetaly] faiA 28 BAE At A= dddo] B2 7IHE S

o

FE8AL o] & 7IMeE Ve EoFE ol

NI

A=)
4. «

X
Y
i)

4.1. 71Y= UEYT T2 BA

Figure 4.13} Figure 4.2 ZHzZF 2005 359} 2015050 S99 714 &5 HoF £E3 7]9& HEY
£ vEhdth. I™eA 99 FZ7E 7IHEY A S8 viEsiA BRI 2HdA Hol
H}ﬂ} Zol AZo] HA ¢k o Tz o] Wk, old FEd adzEL 7= vMESA

:rLi A0 &8H A gormw BEAoA AYstsitt. F, 719E VEYIY T2 A4S Al 44
g UEHZY A 94 TJdzwE S8t 24 71 E MEYIEZRE Juf d4 2= E &
3t U E9] 3= Figure 4.33} Figure 4.4°]4 & 4= 9t} np7iR 2 7|9 Ee a7+ A2 A= F44

off RlsiA £t
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Figure 4.2 Keyword network in 2015
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Figure 4.4 Maximal connected graph in 2015

WW

Figure 4.3 Maximal connected graph in 2005

IR dEAIS FxE stetslr] A3l 7I9= Ve $44, 2%, 2832 23 AsE 44

VA8 S olT A MEAZY] FE7F Ak Sl FAFH o JeAE U= 7id
573< stetebr] st ARH AL vk FAEE SAs A=l His) 742

vEIS] AAAA 5
S9A4E 7+ 4 2o Freeman (1974)0] 213 2] (4.1)3} Zo] Ael=] g}

o °

imw>mwn

Ca = =1
max Z[CA(TL*) — Ca(ny)]
=1
Cu(r)8 & 9 S44clokn o2, Caln)® MR $3 28 wm89 245
Ao S SLCK ) ~ CalnI 3 S 8 ool 390l 28
max 7 1[ (n*) Ca(n;)]2 =882z 71 2 Aol & st Aotk FdAAL dEAA=

ZH 244, 283wy %-/‘\:}E o] thaf EAsiTt.
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VENT 9=t 7Fed dZ2A9 4 tin] AA A2 8 Yehde ez eI £k =

i

| 5
AZ 108 BAS D3 9A BSS eItk o): 4389 28 B9 Aoz 2
ol 71 S Hokel S37h iR A s AARTHE TR S8 9ol tE SHSolnz 79
=79 A4 AEE gL Aoz AT 4 ek

Table 4.1 Keyword network structure analysis

centralization . X .
Year density clustering coefficient
degree closeness betweenness
2005  0.01782 0.09501 0.13218 0.00246 0.24278
2015  0.01641 0.04556 0.46470 0.00265 0.26220

39 7 200513500 Hlste] 2015359 W7 SHAC] 2 Fo2 IR As & 5 glow,
W E 2 $4A48e EF0E 4TS & 5 Ak 20154 % VA T5 S9lA 23 T80l 4
A Vehd AL 717 35 £3589 &9 Hobr} 2005 350 vla] thst oA Jehd Ao = shord
ok W] w7 F4A grol EFor A5t AL Ve Fok 1 mif A4S sk 9 =Eel o
S 54% Ao s 4 ok
4.2. 38 719= ¥4

7I9E vEQZoAN 583 ATS HFe 7|9 =SS ot o]F T3l 714 35 53 5% It
o}t 2} &9t Table 4.29} Table 4.3 zHzF 2005159} 2015U % 714 &< £3) 7195 YEY
39 JAARE AN, 2 T4, el w7l FA8 0] 2 A 15709 19 =E e Aot

Table 4.2 Top 20 keywords in 2005
rank keyword degree centrality keyword closeness centrality keyword betweenness centrality
1 protein 0.01816 billing 0.00511 billing 0.11003
2 traffic 0.01541 length 0.00511 length 0.07742
3 contactor 0.01485 manager 0.00510 line 0.06524
4 billing 0.01431 introduction 0.00510 introduction 0.06252
5 communication 0.01376 extracts 0.00510 pathway 0.06224
6 pathway 0.01321 line 0.00510 scale 0.05801
7 matrix 0.01266 purposes 0.00510 seller 0.05730
8 consumption 0.01211 scale 0.00510 manager 0.05482
9 layer 0.01211 correctness 0.00510 traffic 0.05449

10 markers 0.01211 interval 0.00510 route 0.05384

11 reports 0.01158 production 0.00510 purposes 0.04785

12 cocktails 0.01158 deterioration 0.00510 attack 0.04772

13 vaccine 0.01158 pathway 0.00510 communication 0.04679

14 question 0.01101 commerce 0.00509 ddos 0.04641

15 grammar 0.01101 interests 0.00509 frames 0.04401
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Table 4.3 Top 20 keywords in 2015

rank keyword degree centrality keyword closeness centrality keyword betweenness centrality
1 ticket 0.00862 ticket 0.00060 band 0.09835
2 waveguide 0.00862 protection 0.00060 airline 0.07737
3 passage 0.00729 price 0.00060 claim 0.07729
4 table 0.00663 flight 0.00060 operandi 0.07718
5 payment 0.00663 increases 0.00060 arm 0.07684
6 line 0.00630 uav 0.00060 thread 0.07615
7 ratio 0.00630 fuel 0.00060 vibrations 0.07528
8 student 0.00630 airline 0.00060 clientside 0.07525
9  microstructure 0.00630 ownership 0.00060 kidney 0.07469
10 plasma 0.00600 nozzle 0.00060 assembly 0.07453
11  mammograms 0.00563 claim 0.00060 injection 0.07327
12 ptar 0.00563 datastore 0.00060 appliances 0.06901
13 radiation 0.00563 settlement 0.00060 separation 0.06890
14 assembly 0.00563 asking 0.00060 air 0.06880
15 course 0.00563 terminating 0.00060 retention 0.06812
A 2 Ax FALC] 22 719E AEL e V9= W dEe 7L e doleEA
o] 2 Y= WFelekn T 4 k. 20050E0] 2T 539 AARE S0 B A=
& protein, pathway, marker, vaccines A AR BEAo| AL2EHE 7|YEEo] T g on,
20153 = ol &= waveguide, plasma, mammogram, radiations -3 Z9G<o] FHH 71Y=Eo] tj

,4
N
r]o

AT 2 S48 E2 719 vV EHIZ 2T v ZI9=ER ALV T &
A2 A 2005 %2 7Z-$= billing, production, deterioration, commerce, interestss AF% 42
2o I 7|97 FE o] R, 2015 d = 0= flight, airline, ticket, priceSs B]3]7] o] &k A|2H]
I #dE 7197 5 ook vl S B 2005109} 201508 B4 oF T0% =
9] 71 =7 AXA et e, ol 714 &5 59X 2 440 & 719l WAl F44

7

—

FAUE 717 35 5571 AL 02 of@ 7% Lope] S5 vws] A 29 A 5
Stk MEYaeIH 29 2 el BE =57 A2 A4 A28 T YEND te] the ojd =
= 29 g mEst 47 47 BAE 24 vk 542 2Tk 3 4 =50t Ageld e
AF BAE 2t AFUEE usha 4 w=oh 4Folehe T A BAE 2 4F AL v
Btk o] AYE MEQTS] 4850 2ol os) 229 AA= AP Az A4 a9
Ao 9 A nE YHRe 53 4% WA 53 714 dehis A9E Agelen @ 5
siek.

A 20059% 7|9 = VEYAY F2 £4 ZIE Table 4.40) vepdoh F29 a7« A2 4
A= gle 7195 Foll webA 370RE 77 UERgT o] & A 28 =

7b 79 71995 A 12 o 37190 69 19 E JEgs —Er*d%}%iﬂ. s :?—4 | 249 719

£ 2gex FEH0 4478 & dud 53] oHd Fh RIS
keywords) A A HAgelA S He] F3t NPEERA tE JEJM )7 J&8e £ 5 9)
th. 289 377 79 YL F w7 2AENeH, 1 F e T 9y V9 EE

170e o2 293 d285R 32 553 o2 eyt 1% 12 3F Wdg 7Y9=E 2
2802 Fado|A AZo| Ao 7= FFold, TH Al &34 ¥+ 719 =+ 247 names,
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aggregator, 121l newso|th. 1E 2+ 3 WHHS 24 e SHACE 749 9] 2o

g avlel gk AAIE cl el #e 7|9 = oz YEyith

Table 4.4 keyword sets of cliques in 2005

Group Comembership keywords Keywords not in comembership

article, comments, newsmaker, newsmakers, reader,

—

1) ne 2 5
verification (1) names (2) aggregator (3) news

time, forecasting, commodity, individual, series, consumption, population

consumption, amplitude, power, attacks, frequencies (1) microprocessor (2) worms (3) viruses
(1) compounds (2) diagnosis (3) kit
(4) differentiation (5) therapies

markers, disorders, mood, panel, treatment

s | W N

workflow, dependence, scenario, history, usage, device

289 a7t 6 FE2 F IMNEA I2F 3FE 25 571 97190 &5t 27H-°4 Wwglg 2=
=83 1719 Eﬁﬁ‘ﬂ 202 Yt 3§ 32 Hiolgja g7 ool &3t F ‘ﬂﬂ 7I9EE
Z2t= Z8 o7 F8 Wngdo 4314 3= 7] =& microprocessor, worms, 12| 1l V1ruses93\1“/]- s

H]—O]_‘?_U]—ﬂoﬂ A" 382 =F compounds, diagnosis, kit, dlﬁerentlatlon 12]31 therapies”} &
7°T W glol] &o1A] 9= 719 ER et uREeR OF 5 ¥ 2% Fg SO A" 719

= Agol F2E U

0154% 79= e A 29e 29 277
20159 % 232 2717} 591 229 719 = HE e
7I9EE 7Ieo® BRe Ao, 2F 82 59 FYor Yyttt IF 12 yAL ouA A
X]j, 15 2= z] 7]__1:«7 s 3L /\]x} p,}o]u }\]_/_\_E‘L a a5 4= OHL §l0d }\]/\Eﬂoﬂ/q /\},%
He 719E Aol T W4 7I9EE Yelgth 25 5+ olvA 4 A&, OF 62 v¥37] H
2 7V oz, aeln 2F TS AY A AxdelA s =Tt 34 “‘L‘ 4 719=2 et
oh SYAQ 2 28 8L 2kl 7l Alxwlol] B A9 =2 velg).

Table 4.5 Keyword sets of cliques in 2015

Zgog & 2771ttt Table 4.5=
1

591
. WA IF 194 2F 7R T B

r;
_\1

group Comembership keywords Keywords not in comembership
1  complexity, cropping, croppings, simplicity (1) measuring (2) gradient (3) entropy (4) boundary
2 deposits, cash, deposit, brand (1) authorization (2) payment(3) retailer
3 ratio, callee, costeffectiveness, inline (1) reachable (2) ration(3) inlining
1 2 tch (3) t 4 i Icifications
4 mammograms radiation, ptrn, dose 55; )r::z]se(s )(é))ahcigh(er)doz: (4) microcalcifications
5  photos, spread, photobook, spreads (1) photos (2) uploads (3) friction
6  price, protection, ticket, flight (1) increases (2) terminating (3) asking (4) settlement
7  symptom, symptomcause, cause, fields (1) table (2) names (3) associations
8  online, demand, timeexpiring, listing, inventory

iy

Y 2412 B3 UAE AYEE KimSe AT (2016)04 M8 79 Y=gas] ARUE £
4 Az 3] AT AASHT £ FAHCln ARAQ e AP AYSE etk 5
3 2902 S 7S T FHIE BFAA F1A S ARl Bt A9 Sk 714 el
38 Fololl o3 7= Uehgor ol 2951 gt JAMH LS S350] F2 /A Bl th
Fo S8 Asdo] Ag5 T 9SS WAV EW 200595 S B4 3 20000) 23 AFA
5487 A 71¢ Rk R vehon 2015959 29 24 23 oA H2 B B Ik 7]
& Rolz uehdnh 2, 71 8% A SAAG TS el W it Ho] BEH0R
$¥)o] 23 grks 4L ¢ 5 Ao
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B Apele A4 s Eobel 53 A2 ohry] SsiA 20059E9) 2015 0] EAH
SR8 719 = MEYIE TEST £AL AT WA AYE MEND 7EE 9
F-IDF 7}5 & o] 83le] 32 7958 A58k SA6) 548 A# 705 2550 u
Doz e A4St A9E MEND BALS AR MES 2] T2E shoka) 8l FU4,
S

S m

[ TR of

= 2 2 AsE unEgon, F2 JNEg oty g5t AFAAE TN, 2F TN, 2
I w7l Bl 2 49 15719 719 EE RABIGEE niAge g s s vEY I Ho &4
2 gz 228 gohfo] 73 AZ AAES 2= 719 E AT st

WA 2005359} 2015359 7|19 E VEYT T2+ AZAE F94, 2=, 24 A doAM=
Z x}olE HolA oyl w2005 =0 BIFIA 2015 WY 28 940 I A &G wis 2
AL A S8 & 4 YAk o)E 2005 =R T} 201535 2] 7174 S5 E3]9] FA|7) K} ook
o, M2 Aozt dde] 718 ez Jad =y FdE BF Us @ FF Aerh i
A vehgedl ol 714 g S350 A8E 719t AF Ao AeiA S UEdth ol F
g B9 oM HojxE ule} Zo] EUH 5350 74 S5 FE3 S8 AaHo|glong 7
Yr7ke] AT ALe =R Ao FAHETE 20069% E359 944 Ax F4AA =2 A 7Y
= AA AR B4 ASEE 79 EE0] e S33IReH, 201595 539 A2 A& AN &
L A8 719EeE 1 2% BEE JYP=So] o 523

29 £4& 53 29 VY= E2 WS Aoz EA Hobg AW 7HE APozA U
Sk 71A Sy 38 HolE 831 Zohd 4= 9tk 2005dE 28 E4d) o8] HAH FAle KT
HolA AZF, AE 4] dF, vlelga F7 o, nlolenby], 181 YaZze FEPey, 20154
= 71A g% 53 FAle bgAE olnA #A, AEAE, AR Qdetold AlaEl, i F AJ2E],
A B Azl olu R AP Al2~El w7 A 7HE o F, 283 A4 9 Alado g et
Z E37F 299 A7)0 AEA S AY 3L 3 7)E GGl 7)A Shro] AE4H 38 Al
dE50] 24=HUSS ¢ 5 Atk

29 AL 288 Ao 719 AL At FAE sotslen 242 ¢ IS Wil oy
F29 7% 9g] 719 AT 53 A AlaEy Zo] 1= A 7)Hke) Alxwle A A ]9
=2 &89 ¢ 3g Fojtt. 53] 12 53 AN AladHoy E34 53 AN Aawle 28 o3|
DAE 719 =8 JEed T 7|9EE BF 23ee 53 2418 vl gold 4= o). o] 28
o] 542 71Y= AL 7o E sttt A Ajado A Ad Ao A 22 wloz o
FHA 82 5 g ez Jg"c)

AA A ATE NEAE S A MEYIE B4 IS AP ok & AFolAe A
BE AFAF oS Ze 7Y BF S F23% VYR Ry UEYIE T £43)
Fo, A AG7t 52 NHEdSE o5V 52 VYER By Wy 7V a8z g FES
oo AT B S AAY Aotk T3 B AFoie B2 EE F YA 18l Y=
EYIE TG WA AR TAE o] o)A FI9EE tREE Ut tEiME AT
£ AP Aotk
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Abstract

In this paper, we analyzed the patents on machine learning using keyword network
analysis and clique analysis. To construct a keyword network, important keywords
were extracted based on the TF-IDF weight and their association, and network struc-
ture analysis and clique analysis was performed. Density and clustering coefficient of
the patent keyword network are low, which shows that patent keywords on machine
learning are weakly connected with each other. It is because the important patents on
machine learning are mainly registered in the application system of machine learning
rather thant machine learning techniques. Also, our results of clique analysis showed
that the keywords found by cliques in 2005 patents are the subjects such as newsmaker
verification, product forecasting, virus detection, biomarkers, and workflow manage-
ment, while those in 2015 patents contain the subjects such as digital imaging, payment
card, calling system, mammogram system, price prediction, etc. The clique analysis
can be used not only for identifying specialized subjects, but also for search keywords
in patent search systems.

Keywords: Clique analysis, keyword network, machine learning patent, patent analysis.
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