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Abstract

Big data has been used in diverse areas, For example, in computer science and sociology, there is a differ-
ence in their issues to approach big data, but they have same usage to analyze big data and imply the anal-
ysis result, So the meaningful analysis and implication of big data are needed in most areas, Statistics and
machine learning provide various methods for big data analysis. In this paper, we study a process for big
data analysis, and propose an efficient methodology of entire process from collecting big data to implying
the result of big data analysis, In addition, patent documents have the characteristics of big data, we pro-
pose an approach to apply big data analysis to patent data, and imply the result of patent big data to build
R&D strategy. To illustrate how to use our proposed methodology for real problem, we perform a case
study using applied and registered patent documents retrieved from the patent databases in the world,

Key Words : Big Data Analysis, Statistics, Natural Language Processing, Text Mining, Patent Analysis, Linear
Model.
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Qe 2750 Bstel Hloly A7 Alxdle] £7]#Ql Mol ojs) EA o] He=
tlelge] A7) A&H R F7kete] ¥ dlolH o] Alehel] ZISJskalct 11,2131, ool u}
2} oldAo|aL Adhgt HloJe] ol FAZ S 2] fJgh B doJE Aol gt o
= kel HopolA diks] HEa ot (415106171, £3] 7147 Y (management of
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R&D AlgE 3 7]=edS 9 gAld] gk A7t o] FofA|ar Slek [8]9110111]12].
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(structured) HIOJHTFZE tIdeE 3k (16, 2y 7]
(volume), & (velocity), TF¥A(variety) T2 EAoz A
oj=l= H dloJel= FASto ZAISNEe ofsl viE 24
o] FYu|7|dlE= ofggo] EAlgtt, divkstd ¥ dloly 1
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Table Variable = Column = Field
= Structured data Varl [Var2 | - | Varp
Obs.1| N11 | N12 | - N.1p
Observation | gps,2 | N21 | N22 | - | N.2p
= ROW . - . .
= Record : : '
Obs.n| N.nl | Nn2 | - N.np

a1 ZYstE dlojef &
Fig. 1. Structured data

I8 194 2+ d(column)& WS (variable) FEE
(field)y2 Jel2 Z+ 3J(row)L T=X](observation)
HAZ=(record) & YERATE, 39 12 F p/lle] W (Vard,
Var.2, ..., Var.p)¢t n7}le] #ZX](Obs.1, Obs.2, ..., Obs.n)
£ 72t HolE(uble) FEIE UepdTh 7b Y7 Go] vhy

[=IiE)
s

x| i AR #E Ueidg. e S0f N212
AR Wl g = WA a529E5 yepdith, ol &
qstd doly Tz TSeh 244 SAEN ol
7Fssl ok 2 =wellMes SAI HlAE vlold, A
ol A7 7Y 55 ol&3to] ¥ dlolele] A&7 HAe] W
At AL i ES ARk

flo s rlr
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83k 212 Ao 7Fsd Y=
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AxE et TARANE A Fdske A4 92E nlold
(statistical text mining; STM) HPHol| tiste] AFslit} 3]
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S3A tolHe S3iAlE, WA, 2d9n. 8o 5
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71& 2ot wet FHE Sl BE FledA et
2 ool H7] wizo] A7e Ssivlole ] &7 He- 2
o E=g i e S5 249, SEHL Q) whieel &
A B HlolH 9] o] 545 et ad 2e B =
wollx] AljkehR= 53 B HloJE|e] sTMel| theh HAAQ1
25 vepfaL Sloh
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Patent
document data

Big data
analysis

= +
Patl | N11 | N12 | ~ | N.ip l Y=fX)+e
Pat2 | N21 | N22 | - | N.2p Visualization
Pat.n | N.nl N2 | o N.np

O3 2. SA™ HIAE ojold Zit

Fig. 2. Statistical text mining process

Structured data

Varl | Var2 | - Var.p‘

74 719 A old) wAel tdo] B 2Hol%
3 By SaleAE 2 A 551 doleuol 2 (patent
DB)FH FHgc 3" 53] 1] dojel= Aol 2o}
grE veldel AxY e AR 3YEE Hel
(structured data)= ®W3tECH A3l doJHE o] &3]
T8 3Kmodeling)2} A7}k (visualization) 5] H] wlo]g *
Aol o]Folzltt, TEE B =] STM 19 37 2o
A%, dold wlold, agm  AdojAele] FAH
(interdisciplinary) <IAlel 23] €},
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Text Mining
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Natural
Language
Processing

Data
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O3 3. 24N HAE ojold TE

Fig. 3. Structure of statistical text mining

o] Aol ok BB FA] Hoele <lojd A
2], 2ES 3 vlolE] vholdel of3 Hloly Tt 4

< ol&7 BAI AAEE Fote] STV
Ho] Yt 1Y 4 STMO] 7h HAbel diste] Al

Statistical Text Mining

- Building structured data
- Keywords extraction

- Data import

- Text document clustering
- Count-based analysis

T~

Stat\'sv:\lczlal Data Text Mining
ining
- Linear model - Text data searching
- Association & transforming
- Measuring & - Text augmentation
inferencing & reduction
- Network model - Text document
- V\'suah’zgt\'og ana\fsis

Natural Language

Statistics P 5
rocessing

Data Mining

- Data summary
- Inference

- Data cleaning
- Data integration

- Constructing text
document collection

- Estimation - Prediction - Building corpus
- Testing - Classification - Making text
- Statistical graphics - Clustering repository

O3 4, S HAE Oold ARES

Fig. 4. Tasks of statistical text mining

tloJele] aokt 4, Ao FE(inference)S ©]-8-3}4]
A 283} o]FojR|1, A T F X (statistical graph-
ics)& olgste] ¥ vlojg] ] A3l AdE A=t dolE
nlold ehA|oxE= do]E]e] AA|(cleaning)?t Z-3HKintegration)
S Fste] A, B, 2Ea s o] Fofzint Ao
Al 7HE olg3ste] ¥ Y 2E 4 vo[HERE =
T 2(corpus)E THEQL, HI2E wloldo] Az d wAZA
H2E A& (text repository)E &8It FA812 dlolH
npolde] ofe] 7SS ol&ste] A vlofg nlold o
A7 2= o] wA|dlE AR (linear model), G4
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(association) &4, &z} F2 2 JUES=z 2F, Jgx
gk Alzksl 2hgjo] E3HETE vloly wholda zh<ieA
et B B Ele] GAE vold Ak ekt of @
ole g2E dlolele] HAF WY (transforming), HAE
glo]e 9] & augmentation)¥} A (reduction), &3l €
2E A9 #Mo] o]Fofxitt, npxjeto g2 FAA dolH
npol 3} El2E wlolde] Mxprl FAHAHA STM| HF
Az A7 "o v @Al FP 3 (structured) ]
o7} FEHEHIL o|2HE 7|9=E FESIAL o]F o83t
1 HlolHAs fgh oy 7HA] 7IREe] AHE&E
1=

B E=RoxE AP e FAIA A8-S flste] B
tloJE] of(data language)d] RE o]83H} RS &2V} &
N T2 AZEdefeltt 17 R HoHY =A
(manipulation), AAKcalculation), 2] Z#}=(graphical
display) 7] EF 7 gl& E¢E voly 24 374
< AlFett (18l A RE AR 7241 FAEN %
AZtsl 7155 E33E R 71ER base)o] A€} R 71ES
o83t dlolH 9] Y&y, W, FA4 FE, AIIARA,
AT, SI2EOR, Rt "((box plot) & ThFEE HlolH ¢
24, 4, AEkE 3 = A "ok olek o] R 7]
i F7HH R AT HE R H7IAE ol&ste] H] HolEE
ffgk dlolg] Mgl 3 #4 84S 758 7 v & 79
STME 93 R 725 29 59 2t

Advanced statistical

Natural language analysis and

; ext minin ial k lysi
proce"sslng Text " g s r-nining Social net\z/.or analysis
NLP tm | el071 | sna
R base

Basic statistical analysis and visualization

a3 5. SAX HAE Dlo[dE et R 72

Fig. 5. R structure for statistical text mining

712AQ] FARRAT AZshE R 78S Bake] o]Fofzl
o} AdojxelE flgk ‘NLP” 7] A|e} P E ulo]ds 9
3 " 71 A)7F AREECE [181[19], R 71Eellx] AlFetA]
g AN vlold mold 7S ARESEY] $fste]
H 7|22 “e1071"& ARSI} (201, HESF 53] 4] Sl
FHelo] Q= 7l 1 QRS Tfoslr] flste] ARMIE
3 EX(social network analysis)?] “sna” 3|7|R|Z o]-&3F
21, 38 62 ¥ =FoA ARsk= 53 ] dlolE 9
STM 48 TAME R Asta ot
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Determining target
technology

i.‘?effisvfng patents using searching equation

Collected patent
documents

‘I'Using ‘NLP" and ‘tm’ packages

Text repository and corpus

¢Using ‘tm’ package

Structured patent data

‘I’Using el071" and sna’ packages and R base

Statistical models and
visualization

Applying the analysis results to R&D planning
A\ 4

Building R&D strategy

O3 6. 551 4 Hlojefe] SAX HAE O10|d i}

Fig. 6. Statistical text mining process of patent big data

71¢ WA 53] 8] HlolE o] 49 FAof FPdEhs Hik
71eS AR Hilee] AAHY 719 A o
3 Hx7)ee sdele SSEAE TS FE A4
tlolefel thate] RSl NLP'9} 'tm' 7|2 & o]&3te] TA]
X (corpus)9} HlolH AFAE FF3aL, o] HgoR
AYstE E3] dlo|HE vHETh RY ‘e1071'9} 'sna' #j7]A],
AL R 7| BEES o]gste] B4E st HEHoR
SAA By A4t AR dE) oleh e A An
© 7199 R&D Hry 2 AVEE LS flete] ARSH
o 2 =ellA AijkeRE WHES Al R&D Aol
g5k HgE Hol7| ety

¥ Syt

%

& Aol A Al

4. A4

AFsl= STM 718k 8] dlol Az|e] AA| AlElEAE
fJate] B =Relre diEAe] AFE7IA] FHAHAA=
(Hewlett Packard; HP)9] &9, 55 E3E F3sle] &4
Sfal HPo| R&D FeHrgS 93 dds A3t WA 59
A9 e Y8k wH5E31H USPTO(United States
Patent and Trademark Office)(22]9} 535734 ZEI|AQl
WIPSON(WIPS Corporation)[23}& ©]-83}$ith. HP7} 20134
7 Z9, 55 AA 53] 7= 20,043 oIk & =&
o] STME F33] flste] FHE S3jvlolE|2RE a2
£ v 7 B3)9] Al&(itle)?} 89Kabstract) JHE FF
st shte] YREAYLE FEIIST AAA Y] Fg
HXE njoldo] 4L Fote] FPstE HolHT2E e
At B AR A wHEolzl AYstE dlofele 7t g
5318 Ui 7t g AdAl S3EAe yehd tho

(erm)® JERIAT. 19 72 HP SalEA] Hlo|e 2R
58 4Yshe volr T2 el ol

a ‘ abort ’ about | ‘zone‘ 700 [zoom
Us4991175
US5657443
US4985900
: Frequency of occurred term
Usg275818 in each documents
US8331131
UsS8144555

a8 7. Z&stE HP2| £5] HIol"
Fig. 7. Structured patent data of HP

9 Hole Pz 74 ol ASASsF Ha 7 <ol
WA 07017 Hold TLF o]Fa ql] thEd] &
A 9 AR Saelz el dole 240l FFss

o WA JYsE 59 dolEEe /195 FE5)

do it

Aste] & =elli= HPe 7led Aol #gk o 7HA]
AEE o8ttt MRALSLOLT. shbhd Atk
T™M WHHES o83 Al HZHo] HPe] &&Z<Q
R&D Hg7|go)7] whitelct. o]& Fate] AAH 719= g
2EE URSF Zth ‘analysis, ‘application’, ‘business’,

‘cloud’,

92}

‘computer,  ‘customer,  ‘data’, ‘enterprise’,

‘hardware’,  ‘information’,  ‘internet,  ‘management,
‘medicine’, ‘mobile’, ‘monitor, ‘network’, ‘printer’, ‘scanner,
‘server, ‘service’, ‘smart’, ‘software’, ‘storage’, ‘tablet,
‘three-dimensional’, ‘web’,

= HP 7o) B8 bt 71se 919 207 7191=
wtog olgoldn @ u, Hpe) A9l 7o) dvag
stefepel Hpel W 714 el AT SE4S BRI 5 9
o B3 HPE tES 4 9= 4 71l FAdIAE 27
ffate] SNAE o] 83 At A4s Pk 19 8
HP 53] tlole] ] A|zt3} Aus vehfiar gltt

mobile

%0, o

—_—

O
T

monitor tablet smart

computer three-dimensional

hardware
printer

cloud

scanner
enterprise

analysis
medicine

internet

sernvice
storage

T2 8. MAHI7|H=E 0|ESH SNA 2=
Fig. 8. SNA graph by total keywords
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Hlo[ElE o-g3ste] HP 53] Flogle] 7]9]= 2 i
AL, o] AFE o83kl SNA L 2ol dg
olAPHS 3kt g&ﬂoe olAYPHL o] 83+ SNA
Y=g B Hpel BAVIEE dES & de FA @
o5 Atk 5 17 89 SNA JEL—E— F3kel ® 13} 2ol

ZF 719E ==l thgk AF(degree) & ARt

Shi
(o

ru&a
ot

H 1. SNA J2EE 0|2¢t 2t 7Ifl=e] X
Table 1. Degree of each keyword using SNA graph
Keyword Deg. Keyword Deg.
server 7 customer 2
network 6 data 2
computer 5 analysis 1
information 5 monitor 1
management 5 storage 1
application 4 tablet 1
internet 4 cloud 0
service 4 medicine 0
software 4 mobile 0
business 3 printer 0
enterprise 3 scanner 0
hardware 3 smart 0
web 3 three-dimensional 0

M= sl A A et 91 g el )
e onieit, b A wme A4t 24% AR 7]
J\:oﬂ/ﬂ A0 ggke s ot 719= server7}
3 e A4 78 8 A gk % 70 e e
7} server =9 AAHoO] AeE & F Slrk RO net-
worko] 69| X5 7FA|I Q3L computer, information, 71
2|3 management”} 52| S 14—15]-1}].1. e}, wEkA SNA
S A5 Eajel Hpel 7122 e 24 79es
server?} networko] $-AZ o g E‘%E‘ = 9Les o 9l
o} olE 7I9E dEAY bE kuE 7t WAE £ o A
AlstA stetelr] flste] Hpol T}“ 7191=0} olo] A"
FIY=ER o]Fol7 SNA T#ZE= 18 99} ),

sernvice

internet

network
web

information

management

application
T2 9, FRIIYEE 08T SNA T2i=
Fig. 9. SNA graph by major keywords

9] 2-E Fato] serverdt networkell FEE WA= 714
o gt vt 22 BEFS e F Utk S oservers}
networkE £&1 ( ependent variable) & 3}aL, 0|59l o
A" 719=E58 S¢S (independent variable) 2 3} it}

H 2. Server®} networkdll F3E OIX|l= 7I9=
Table 2. Keyword influencing server and network

dependent independent
application, web, internet, service, network,
server . .
information, management
information, management, server, internet,
network .
service

77l AREge FEeA, zea 10
HA Agee] dig 7eREe

0.121
(0.001)

0.181
(0.001)

(0.001)

(0.001)

| Service | | Management | | Network |

J210. 7|¥E 7|8t T2 Server
Fig. 10. Technology model based on keywords: Server

9 agex 7 719=E ddske TsAE SHATE
Ueha Zs Qe @2 7t sFAAIgel s feldE
(probability value)E UeRATE dutdo g 950 Al1Z]4=50
A frejgrgol 0.05HT 2| HW g 3]AATE SAA
o2 fFoFs uEhdth 28] 7]H=e] uig W-J@’%O]
0.0580t 27] wiizoll 2t dde B FAHSE ofu7t
o} Servere] 71 2 JEFE VAT 71HEE Web s &
F 9. geo=m Application, Management,
Service, Network, Information®] =42 Serverol] J8Fg ]
AL AFE & F ATk F oserver 7|8 Ve 7P QS
R AL web TH J]&o]n 202 Internet,
Application 7|9k 7]EEUS & & o} I8 11& HPOA
= shte] 24 719 =el Networkoﬂ gt VlEny A3s
bl

Internet,
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Server

(0.001) (0.001)

0.138
(0.001)

I3 1. 7|¥E 7|8t 7[=23: Network
Fig. 11. Technology model based on keywords: Network

Network®]] 382 w2+ 57]¢] 7] =o|A] Interneto]
7P 2 9 Ak Ao Ve thaSE Management,
Server, Service, Information®] <=4 9t}. Serverd] 73-9-¢} wu}
AR Networkol] J&Fs v|A= 719=EE BF TA4
o= fogks g9l & vt 29 12+ 29 109 119
A4S FHste] HPe] R&D Mg AF STM AoE yet
WL giek

‘) R&D
{7 planning

22 12, S5 =Hlo|Ei A oft R8D 71&]

Fig. 12. R&D planning using patent big data analysis

HPE Server9} Network 7]4& 7jgto g S77pdks zl
FafaL ofef T Aol XPH7] ffsir= Web,
Application, Information, Management, Service, 2]l
Internet 7|9k} AR 7)zo] QA He & F AUtk &4
7EE o] ¥R AEMe] TkeAE Feke] S
% sl

Ak A Y2E viold M= SAREA, AdolAd,
g 2E nloldo] 7IHET R Hlo[E ol o]&3te] 3
ek M2 A daEFErhs WHE tig 2ol
mlzel 71Ee] A 7IMETe] Haktke AA Age] 7}
53 AHOTE SR v AEHA 29, 523
A S32A HolEE o83 Alellede et 2
719 53] ¥ dlolg o] #elM R AFskd voly 7=,
Az}, SARAS Fotel HFAeE HPol R&D A
& Sl Aol oz A AR APt AT 2
Ftoll thgk AA| 8-> RD AP Akl 5x0] & Zlofrt,

Alte Hpe] Ssfelolelo] tigk STM E3}7} HPe| BE
R&D kg AAehs AL ofyAt & d7-e] 23t 719
o] R&D 718 #A el ARg-Ho] B F& dkrdel 7] osHA
2 Aoty B ERAE STM HakE 71¢e] R&D Hs
He g ol AREHAAT 71999] nHAR”, HholL AloF
N, AR AAT A T T foellA o] 7HA] BA
f3te] &84 & slogfe}l Ent. & dTolrs 433
ARG sNA Tz 5 e AR 4T S
ARESFIAIRE ek o Be A 7IHE ARgSte] o A
StaLl TRk ST™M W&l gk At 7)€t
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