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A method of extracting content information from patent documents and comparison of
their characteristics by applicant type by using the vector space model of
distributed expressions

2nd Policy-Oriented Research Group,
National Institute of Science and Technology Policy (NISTEP),
MEXT

ABSTRACT

In this paper, we propose a new method based on the latest natural language processing
technology and statistical mathematical methods for analyzing patent invention contents, and
evaluate the usefulness of the proposed method using Japanese patent data. As a result, the
usefulness of the proposed method was confirmed in the visualization of the distribution of the
invention contents of patents and the search for similar patents. In addition, the proposed
method shows that patents by individuals and universities are distributed in a wide range of fields

in Japan, while company patents are intensively applied in specific fields.

Information related to research and development is strategically important for companies, and
is often hidden inside the company as internal information. However, when a patent application
is filed, the contents of the invention are widely disclosed. For this reason, patent data is a
valuable source of information for analyzing technology trends in individual companies,
industries and, in some cases, the entire country. In addition to the novelty and inventive step of
the invention, industrial applicability is required as a constituent of patent rights. Therefore,
compared to information published as scientific and technical papers, patent information
contains information that is closer to industry, in other words, closer to innovation such as new

products.

On the other hand, since the data size of patents is enormous, it is difficult to simply classify
based on the similarity of the contents in terms of calculation cost. In order to deal with these
problems, this paper tried to analyze patent data by using natural language processing techniques
such as distributed expressions and statistical mathematical techniques such as high-dimensional
vector neighborhood search and dimension compression. First, a vector space model of patent
contents was created through distributed representations using titles and abstract sentences in
the publication information of the Japanese Patent Office. Next, using the vector space model of
this patent content, we tried clustering patents, extracting neighboring patents, and measuring
the distances between patents. Furthermore, the characteristics of patents by applicant type

(individual, company, university, etc.) were clarified using this information.
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5—3 [ZHIEER D 5 FLUPNIC I X N 7Lt bt & DO i 2R LT3, i
AT & PR L C, PESEAERFRT OB WRFRF A S K A L T B 2 L BRI TS %,

Distance distribution before application
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Distance distribution after application

kdensity dist

“Distance”

IND
luc

COM

PRI

UNI

5—3: A 2 A 7l o iR 5 4 AP DL 200 F55T & DD o Af

WEEREEZ X 5—4, ¥ 5-51CRd, K5—4, ¥5-5 (FHFERTE 5 FELLAICHFEX
NIZFFFD 5 b, FEEEA 0.05 S8 0.1 AN D Ur 5 R AL 04 % A % 4 773 g
LT3, BEDOFFIEFRTORP D% L, HADRFF IR D IEERRF O D 70
WZ ERDDR D, HADRIGEFERFOBBE VR DI KFORFFTTH Y, RICTHHIIIIE
BEER & PE R T II R & O PRICIE L TWw 5,
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K51 (FHFHEDS—ELAN DR T OB A R AR L T2 KTV RO O R %
ML TW53, MHEEIE, HEAD XA 70X I -2, &ikX I — (granted), IPC ¥
TIIADK I —ERTH B, HEEAZ A T7OX I —BROBIEFIREL LizlD, 20
FREUT K HRERERT & R ORFRERFEMIE 2 2R LT b, IEFFRERT O BEEE O FLHE %
0.01 Riifi & /h&x L L7254, IND (fflN), COM ({23), ARIBFZetB (PRI), IUC
(FEHYE) DRI TR OIETHEL Y, REOHHFIRL EFHTFOBI D v
MHIEICH B 2 L ibh b, —J7, EHERFFOIEEEORAEL 0.05 Kl F 7213 0.1 Kl & K
¥{T5L, INDIVORBPATHEELRY, HADHIKRELY bIEFERTFO KA
LR R SN G, Zoffrit, HERO 5 FEUNORT L oEos4 LM% 5
FELN ORI oo & cHEL T3,

¥ 72, COM DB IRDARE L, BEifinHoMELa vy rr— L Th, BHEDF
ORI D % WEAS A LN S, TUC DRI COM DREIC R\ TR E
<, FEEIERT I MREORTFICR O CIEFRATEA K & v, PRI (AWIFERED) %
BULEFE R O PRS0 FHE2S 0.01 S8 0.05 DA ICIZIECHE R 2, T o iRt
HHEDS 0.1 DA ICIIATERE L o7,

AT, W5 200 hoRiEr 2t L Cw 3729, W% 200 $5EFC 0 oK FEEE DS UT 5547
FFOBEREDFHEZ T H > TV 258, EHRETEB T HICANA T AR »r2roTLES GF
FEEZEAEHYIM I NTLE H), 201, EEHTRAGAVIN S LTw 2%
IH ORI HEER R AR S5 —2 1R L, HEEEROMHEBELZMEEL -, £5-2 D
ERERIIRS—1 L BANTHY, LitoEROMEEERED O,
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F 5—1 : Atk b FLINICHIE S NIt B R PR D AR T Y Al i At R

Before 5 years After 5 years
d<0.01 d<0.05 d<0.1 d<0.01 d<0.05 d<0.1
IND 0.938***  _0.439%*%*  _(0.280%*** 1.051%**  _0.432%*%*  _(.316%**
[0.120] [0.015] [0.004] [0.140] [0.017] [0.004]
CcoMm 1.689%** 0.765%**  (0.132%** 1.599%**  (0.876***  (.180***
[0.103] [0.010] [0.003] [0.122] [0.011] [0.003]
PRI 0.322%** 0.084***  _0,013***  (0.527*%*  (.083***  -0.028***
[0.124] [0.013] [0.004] [0.151] [0.016] [0.004]
UNI 0.000 0.000 0.000 0.000 0.000 0.000
[] [.] [.] [] [] []
IuC 0.400%** 0.424%**% (. 037*** 0.594%**  (528***  (,055%**
[0.127] [0.012] [0.004] [0.146] [0.013] [0.004]
granted 1.118%*x 0.055***  -0.006***  0.868***  0.119***  0.050%**
[0.009] [0.001] [0.001] [0.013] [0.001] [0.001]
Constant -22.740 1.176%**  2.982%** -24.500 0.674*%  2.705%**
[13580.500]  [0.209] [0.078]  [45769.200] [0.268] [0.091]
Is:(liclass Yes Yes Yes Yes Yes Yes
N 254,651 254,651 254,651 254,651 254,651 254,651

Standard errors in brackets
*p<0.1, ** p<0.05, *** p<0.01
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F 5—2 1 AR b FELIWICHIE S NIt B Rr R D AR T Y [alg o it R
QEBERFFED I ST o 77— A 2 FR<)

Before 5 years After 5 years

d<0.01 d<0.05 d<0.1 d<0.01 d<0.05 d<0.1
IND 0.938***  _0.462%**  _0.147***  1.051***  _0.467*F* -(0.242%**
[0.120] [0.019] [0.008] [0.140] [0.021] [0.009]
CcoMm 1.689%**  (.798***  (0.284%** 1.599%**  (.863***  (.274%**
[0.103] [0.013] [0.007] [0.122] [0.014] [0.007]
PRI 0.322%**  (.305%**  (0.042%** 0.527**%%  (0.274%**  _0.030***
[0.124] [0.017] [0.009] [0.151] [0.019] [0.010]

UNI 0.000 0.000 0.000 0.000 0.000 0.000

[] [] [] [] [] []
IuC 0.400%**  (0.454%** (0, 135%** 0.594%**  (0.507***  0.156%**
[0.127] [0.016] [0.009] [0.146] [0.017] [0.010]
granted 1.118***  0.031***  (0.005*** 0.868***  (0.120***  0.071***
[0.009] [0.002] [0.001] [0.013] [0.002] [0.002]
Constant -22.740  1.200%**  2.849%** -24500  0.708***  2.631***
[13580.500]  [0.209] [0.079]  [45769.200] [0.268] [0.092]

Is:(liclass Yes Yes Yes Yes Yes Yes
N 254,651 240,941 92,783 254,651 240,941 92,783

Standard errors in brackets
*p<0.1, ** p<0.05, *** p<0.01

FEOSWORER, EHERFFFOEROIEREIC X o T, KA K AR o
WMERFFOMEABRRZ e Bbhrol, 22T, UFTREIERIE OFHcERL
THtiEB ko7, M5—-61F 2010 FICHFAI W 2FFFIco T, HFERS TORIE
FRERT & OB D AR A KA £ 4 7Rl LT\ 3, K% (UND) DT 0Am 034
ficEF > T Y, FFTNICA S L KPR I IR R ¥ — Z 7 g B & T B i
MIRHLILD,
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Minimum distance distribution at application
20

kdensity min_dist
= o
1 1

(&)
1

Distance

UNI

PRI

IND COM

IUC

5—6 : RS 5 C DRI FRFET & DEREED A

FREoMR % X Y B ICHNTT B o, AR T O ROEFRRT & o A R AR
L, HEEAZ A 708 I —EK, BE8REEFEI—, IPCH 72 720K I =B %EHH
THET ARG E B r o7z, F£4—3 D 15]1F 2010 FF I iE X L= dF o 7 —
ZEHAGCE/ERZRLTEY, KPFUNOHEAX A T 2R X I —EHOBREIZTT T
HEICATHY, KEORFFIIMOHEEANZ 4 7 & g U CRITFER T & OB K b =
WER AR I NS, BEAZ A4 Tk COM DEBREMRED /NS L, FAFERTFL O
AT DI NEDRFFTHE 2 Db b, RT, NHFFEHE (PRD) & PE
# (QUC) DFFFOREFHEFRRT & OEREL R OV,

* 5—3 O 2 FIFLEE 200 R I AT O RaF 25 & £ e WERFRF 2 FR 72 2010 £EHY

FERERF D o ras R, 56 341 - 58 4 5113 2004 4F LARE 0 HFERRT 2 2 CE A Z ok R 2R
LTw323, LidH 1Yo R e Mn—2L 2 ElmznRL Twa,
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* b—3 : R R T ORI & OBEEICBE9 5 Bl ok

[1] [2] [3] (4]
year=2010 year=2010 year>=2004 year>=2004
cens== cens==
IND -0.095%** -0.088*** -0.070*** -0.058***
[0.028] [0.028] [0.008] [0.007]
cOoM -0.391%** -0.377*** -0.354%** -0.335%**
[0.023] [0.023] [0.006] [0.006]
PRI -0.268*** -0.275%** -0.138*** -0.135%***
[0.032] [0.032] [0.009] [0.009]
UNI 0.000 0.000 0.000 0.000
[] [] [] []
IUC -0.178%** -0.178%** -0.170%** -0.168***
[0.032] [0.031] [0.009] [0.009]
granted -0.086*** -0.084*** -0.116%** -0.110%**
[0.005] [0.005] [0.001] [0.001]
Constant -2.881%** -2.888%** -2.325%** -2.347%**
[0.357] [0.348] [0.081] [0.078]
Is:(liclass Yes Yes Yes Yes
Year Yes Yes Yes Yes
N 249,754 236,791 3,471,632 3,293,477

Standard errors in brackets

*p<0.1, *p<0.05 ***p<001

FilofRe L 2L, FREORFFIIRECIEANDRFFICH TR RICE
T NA DM ORFFF & OFRLIMES HE & <, R b aLfs i % < OFFRF A I S h 5
2A—E L CBEING, —J7, RltET Y 7 2 RATHIIC B AUTE AR 2T IERERS it
T, R¥EDORFFHINAE QML R0 D 7 v R = 2 Bl A~ — 2L Tw %
A A oD, LA Lads, HEEZEHRZ PP RENICH S & RFDREFL Y AP

NI FEREB DRFFF D T 25 28 = Z R BN A = — ZITALE LT B A A b e,
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6. ¥¢8

AT, BIFTEE <2 PRI, Zho CHIEE TR MM 5 < LT,
T RAT 5 ik, I ORI D w b7,

R LT, REFEIAMCHEL, M E2T) ECHERT - X %[5 LHT
X7z, FWE - W JPO O RFHFFRFAMIGICHE T 5 2 4 P v L BRI HWT,
TFHNEDRT P VEMETAERER L, £/, COFERICESWTI IRAZY) v 7L
FRIEF O - BEEEOHIE 21TV, £ ONEIC DWW T IPC %05 | TSR % W CRGE
EiT o7,

Rz bERETAE RO R OEREL, W O RN B REFF & il
B2l Tc/hEl 22133 Ths, ARTIERS NFRFR O, X9 FEl7% IPC
DHEHNTHRZIEENILSh>TEBY, RZMEBETAOZYUZMHERTE LN TE
7o 7ok, IPCHEORDFMANETCHLI I —T LN (5K H6H) NTD
FEFFM] O BEEE L Th T 0.2 TH 528, —J57 T NGT I X 2 FERZFRIEIC K 2 200 F
HoORiErE COMREL 90% 2 A AMETRTS 0.14 £7Zo> T3, 2% 9, IPC oI
EHIC RO Zr b0 LTIEFICHWD DIt ¥, BHiFoNAC
BT 22 o T S BRIC IR 27 P ERETAZIERAT 2 e 3EHATH L 2 & %R
BLCWwb, 72, FRro5H - 51 HOBERICH 2 FraFic 2w T, FFF_ 7 23F—
IPC 7V —TIC@sT 20001 rrbbd, IPC 7V —T7NERE B 7-HEX b /X Wil
CINE 5 TWB 2 EAMRTE S, TORICOVWTIE, _Z7 PAEBEFVIC K 21T
IPC 7348 & e~ TP D JEMME % X W IIHEIC R LT 3 & 3 % [Arts 17] DGR %2 4 K —
FS2bD0ThH D,

— T, FFFOEHXEHA VX7 PR T, HBEAERSCoERE) O H
oWkl o [FE)] OEXZ TR H 5, ZoHiconwTi}, HiEoH
BMEHEZHGE 2 THEARERIMEINTWE EEZbN 52, HEAE— AT
Rt D& N E2 B2 8 25, ROIEVEFICOWTIIMEOHEENMAKE L B S C
EWRG 0T, L, TOEWIT200FHORH AR LRV RD, [H—D
HEEA D6y, —MRNICAERNC S LLl - 72 FHDB S W L BEE I N L O T, HEEfh
DBEEDZZEAERBAATATH S EIIE ARV, 72, EHICLUE - -F#F%2 KEIcH
35 2 & CHEMOBLZK21TE) (X7 v P72V R) 28, —HoERCHEI N T
%, DA, & HEENICTEWVFFICEWT X W IEMOHOENSKE N & HEEIT 5,
7277, ATk, REAHEDEVWICE > TN PAERERED XS REELZ T T
LDODPICDONT, YARATYF v I EgMEfToTELT, ZOMICOWTIISHDOMGTHER
e L7z,

ARCER L 255377 F 2 MEHRO X2 P AKBIE T A% NGT £ 7 Vi X 2064
AR TR 4 R WFSE 7 — < IR T RE A B R e w2 B, T T T, Bl zEH]
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BT 2% OFFFONMERICER LT, A0 24 7 (HA, %, K% o
(IRFZEtERE) 1 X BEFFN A DENIC O BT 21T o 72, BARIICIE, NGT I X 3L
% 200 FFaresBis R # v, Eido 4O BN X 4 7 L EFEERT 2 H bR 5
DR O R BT ONARN A B ize & & TSR L 7 5 5 o HEERTO
D, HHEED DI TA VY TV r—a vy B iind, BEDOEEIE, ZOBERKET N
UNZ ) BEE, SicBMEL 72 (Bnwi - 25— 27) fEBICHEI LD TH
LN TE S, —HTREDEAIL, ZOEERIKEVUNIW)EAIR, YEFHFFoE
(IC% D (D) AR INTEZA VX2 FDORE WL UhE W) o EERTE
%,

Z OfER, WAz R-86cd, Bz L2546 Th, FANGEHOIEE L L
TlE, D <PEEEEE <A< KFE<MWA L 722 2 &2350D o7z, BZEITHIED
BAICEZ b d A4 v A Y — LoFdEEIC T 2 M2 5 0, K% - DHIWE
FERTCE N A O E WIEIBICHEET 2 DO HFEZR D 4 v X7 P /NI v & v ) 2k
M7 Z 7R LT b, 2 IEEE CHIFEE AL T curiosity driven 5L 21T 5 K¥:

2, ZOMHMAA L VEENEAEHKOKE & L THIRO R W X5, 7L, &
FRFFOHRTH XV EEEO/ NS RN a2 A5 &, REFMEAFEHAR L HTLY
AN — IR EEIC AL T B 2 e R d o Te, KRFAICE T 2U5EUERIE, Fimamsl e L
TIES BBE N S —fTH 2, oI, BEIFIE L L <, Mt @ Wi
iTH) koo nd, —HEAFHRKIZ, ERMICZEADE O ERR—-R1Ck 2
DT, HFELFIFEFCIBUEZRHALR I N B3l hvweEINDE, —/HT,
KRECHBNTH HLREMENEOWRITY (FE) 2355 Z LIEEEV RV, EoT, &
LIEERRRMIRZ A L b L, RYDFFFOAT B LV EERE L A ICHBAI N2 R
KhdeE2ZObNDE, 7z72L, T TRAEZBEAZA THORRMI, &< Tl
BENAZR L2 DTHY, SHRZONEZMP AT 2 eBBELER D,
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