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0 玉田俊平太 ( 経 産所 ) , 内藤祐介 ( 人工生命 研 ) , 児玉文雄 ( 経 産所Ⅰ芝浦工人 ) , 
文場合 規 ( 東大Ⅰ芝浦上人 ) , 鈴木 潤 ( 未来工 研 ) 

1.@The@main@argument@of@the@study 
田 tema 「 ね On 田 Patent  ClaSSl 丘 Ca ね OnS,  mvento 「 'S  n 沖 me, 

Ⅰ№ e  authors  cons 廿 @ucted  ㎝ n  or 嶋田 al  曲ぬ b ㏄ e  ad 田 ess,etc.,and  put 血 al ㎝ 珪 erelation 田 da ぬ b 俺 e   
which  conta 市 s ぬ lltextof ぴ肛 lted  J 叩 mesepatents 伍 ce 

2,2  日ぬ 田 ction  ofcited  pape 俺 by  hand 
1994. Then,  丘 om  more th 荻 1  650.0 ㏄ patenl  data 
clasSfied@into@about@600@categoris ， our@tuned@computer To  improve  山 e  computerpro 鱗 a 山 which  e ぬ racts 

p 「 o 鱗 am  ex 廿 acted  non-patentre ぬ 「 ences  ㎝ ld  Co は ited  伍 e 
cited@ references@ which@ consist@ of@patent@ and@ scientific 

numbers@of@them@per@each@patent@CasSficati   n@sub-0ass   
papers  丘 om  ぬ e  ぬ lI-teXt  of  patent  叩 pIjcation,we  need 

Ⅱ№ atn ⅢⅡ b ㏄ shows 由 e  s 甘 eng 由 of ぬ e  linkcage  betwem 
ぬ e  「 e ね 「 ence  da ぬ to SCo 「 e  ぬ e  Pe ㎡ brmance  of  山 e 

science  md  tec ㎞ oloW  md  由 ㏄ e ぬ Fe  is  called  。 。 science 
pro 雙 ㎝Ⅱ・ First,  we  菊皿 pled  l,500  p な氏 n 侭仕 om  ぬ e 

Ⅰ 五 i ぬ Ⅰ age."  Tle  science  liI ぬ age  among  d Ⅲも， ent  patent da ぬ b ㏄ e  md  mmMlIy  pIcked  up  clted  p 匡 ents  md 

classi 皿 cations  v 肛 ied  sigrli Ⅱ cmtly.These  面 ぬ sho Ⅵ 咀市 non-patent  re 騰 rences,  most  of  which  were  academic 

figure@ 1@ give@ us@ birds ， -eye@ view@ of@ the@ relationship 
papers ， from@the@full@text@of@the@patent@applications@and 

betWe0n  sCleI)C0  町 )d  teCh]o 山 0%,  Ilnp Ⅱ eS  廿 l0  Cre 曲 l01) put  伍 em  into  ㎝ o 田 er  面 ぬ b ㏄ e.  Thjs  dat あ ㏄ e  is  nmled 

process  of  tec ㎞ oIoW  ㎞ ce 血田 tec ㎞ ologicd  打 ea  is 
"teacher  da ぬ base"  because  ぬ is  曲ぬ baSe  would  be  ぬ e 

quite  d 皿 erent 丘 om  伍 e  ones 市 o ぬ ertec ㎞ ologic 田打 eas, 
Ⅰ 0fe Ⅱ en ㏄ to SCore ⅡⅠ e Pe ㎡ b 『Ⅱ ユ aIl0% of u Ⅰ 0 automatlC 

md  杣 so  shows 市 e  possib Ⅲ け ofin 騰 mlaticsappIied  to  citation  eX 接 action  pro 鱗 8%  mld  tell  us  whe 山 er  a 

economics   
m0dI 且 ca 打 onof 伍 epFo 鱗 ㎝Ⅰ wasSuccessfUl ornot, 挺 ld 

wheTer  田 e  pe は om Ⅰ mce  of  ぬ e  pro 軍 8 皿 was  8ood 
2.@The@methodology@applied 
2.1@ Constructi   n@of@the@database enou 睡 comparedtoh 皿 Ⅰ 飢   

由 lorig 市杣 patent 曲ぬ b ㏄ emds 膵 c 田 lydesi 糾 ed  2.3  Ful@  aut0matic  e ぬ racti0n  of  cited  papers  by 
computer@program 

wo 「 ks 仮廿荻 l w ㏄ e  consmlcted  ぬ r t 比 s 「 ese ぴ Ch. Ⅵ le 

da ぬ b ㏄ econ ぬ市 lSabout880,000  % 接 nted  Jap 荻 nesepaten 尽 Measur ㎞ g  ぬ e  number  of  c ね ed  papers  wi ぬ田 

s ㎞ ce  l994  町 ld  ab0ut  2,700 ， 000  pub Ⅱ catiorl  of  Patents ㎝ ld  inveshgat 田 g  は )e  ch ㎝ acteris 廿 csof ぬ em  give 

田 Ⅰ e 泣血 田 ed  patent  applications  to  Jap ㎝ l  P ひも ent  O 伍 lce 
usdetailed  血ぬ騰 「田田 lermderstmding  ofthe  process 

s ㎞ ce  l993.mose  面 ta  p ァ ovided  in  more  ぬ ㎝ 1  1,100  of 血 nova 伍 on.Atthe  s 町 ne  百 me,do 面 g  so  requiresmuch 

cr CD 、 ・ n/ ROMs@were@copied@to@the@workstation 、 ,x*@ @@ 。 i@@ @@ i@ ・ ， @@ ， sort@out@by@the@ -*@ @u@ 4.1 、 time@and@effort ， It@@@   practic2 '@   Ⅰ   ， very@6fficult@to@measure ， 
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the@ scince@ l@     kage@ of@ more@ than@ 600@ category@ of s 廿 eng 由 of  scimce  ㎞㎏ ge  is  quite  d 血 erent  仕 om  ceI ぬ in 

international@ patent@ classification@ by@ manual@ labor   t ㏄㎞ 10logical  丘 eld  to  othe Ⅰ tecI Ⅱ 10logical  丘 eld.  me 

Thlerefore  apro 鱗 am  小乱 Would  automatic 引け ex 甘 act ぬ e  scieme  ㎞№ ge  0 Ⅰ "C  l2N  mie て ㏄ 臼 misms  or  enZy 皿 es: 

づ ted  papersanld  patents  丘 om  市 e  伍 Il-textof ぬ e  p は ent  composltiom  ぬ ereof,js 伍 e  strongestmd  れ is  about30 

w 養 b Ⅲ It. ⅢⅠ e が㎡ 01 ⅡⅠ㎝ ce of ぬ e 億 st veFsl0n of 市 e ll 皿 ess 甘 onge Ⅰ 山簗伍 eave Ⅰ age.Mosttecl 皿 0loglc 田町 eas 

pro 巨 am  was  not  satis ぬ cto ヮ ・ O ㎡ y  40%  of  ぬ e  cited  which  l 週 ve  s 廿 ong  science  l ㎞ ぬ ge  were  biotecl 皿 010 鰍 
papers  co 出 d  be  picked  out. By  れ巾 ㎞ g  up  ぬ e  algon 小皿 rel ま ed   

卸 d  key  words, ぬ e  pe ㎡ omm ㎝ ce  of 伍 e  pro 穿る m  reach ㎡ 
Table  l lis 尽ぬ e  top  20  subcl ㏄ sesby  the  aver 卍 e 

97.8%.  F ㎞ 取，ぬ e  science  け化 age  of  a レ )ut  650,0 ㏄ 
science@linkage ・ For@Japanese@patents,@the@No ・ 1@ area@was 

patents 旺 mted  since  l995  w ㏄ me ㏄℡ ed   
"C12N@ microorganisms@ or@ enzymes:@ compositions 

3.@ Results@and@discussion ぬ ereof, w 油 m  average  of  14.6, followed  by  "C07K 

Because  offllling  而ぬ e  re № rences  mn  伍 e  丘 ont  organlcchemistry,p 叩 tides"wi 市 ㎝ laverage  ofl2.2.The 

page  ofJ 笘 )a Ⅱ ese  patentapp Ⅱ ca 廿 on  isnotm ㎝ )d 且 t0 ワ ㎝ ld  average  わ r  allWas  O.5. Ⅰ℡ e ㏄ results  町 e  血 lh ュ e  wiT  the 

qu 丘 emcomplete,ltlsnecess ㎝ ytocreateap Ⅰ o 肝紅 Ⅱ to 甘 endo Ⅰ sclencel 皿 女 ageo ざ Et 虹 ope ㎝ lp 杖 entss れ ldledby 

automate 山 e ex 廿 ac Ⅰ on of c は ed d ㏄ u 血 ents to Mlchele ァリム (2001.). S 膵 cl%cally, acomp 荻 Ⅰ㏄ nmadeat 

comprehensively  mderstmd  伍 e  Iinlkage  between  subclasslevelreveals 田 et 叩 3t0 ㎏ ぬ esame.Six  of ぬ e 

t ㏄ 比 nologlesand  se 碕 alces 伍 Jap 卸 ・ Asa  result 、 apro 単打 皿 top  l0  subcI ㏄ ses  田 Europe 紅 npatents  町 e  also  r ㎝ 士 ed  ㎞ 

㎞ T  W げ ㎡ 曲 de 肝 ee  ofprecis め n  (appro ㎡ 血 ately  98  %)  ぬ e  top  円 subcl ㎎ ses  市 Japmese  p 荻 ㎝ 佃 ・ nlese 

was@successf@ly@created ・ This@enab Ⅰ   d@us@to@extract@0ted@ ivesti   ation@ resDts@ show@ that@ the@ linkage@ between 

  

patent  市 o ℡ 由ぬ b 恭 e  ㎝ d  ㎞ vest 嶋 ate  sci ㏄ ce  ㎞ 止 age  t ㏄㎞ iol0 助 ， 肛 ea  reg 荻田 ess  of  ぬ e  pIace  where  伍 e 

comp 。 ehensively  at 市 edes 廿 edlevelofpatenttec ㎞ oloW  tec ㎞ oloW  was 田 vmted   

classm Ⅱ㏄ 仕 on   
The  sc 面、 ce  lin 止轄 e  ㎞ dexes  ㎏ tW,em  d 血 ㏄ @ent 

Ofne 町 Iy  650,000  patents 肝荻 Ited  ㎝ ld  published  Patentdl%si Ⅱ cationsdm ゴ ersignlific ㎝ lt け ・ Itsugges 尽ぬ at 

on  PatentGaZe 廿 es  什 om  1995  to  l999,we  ㎞ vestigated  田 e  proCesses  0f  creat 市 g  new  tec ㎞ l010 幼 /  di は er  丘 om 

scien 。 e № kage of te 。 ㎞ 0loW  we ぬ市あ 。 憶 6 ㏄ t ㏄㎞ 0loWtotec ㎞ oloW. ℡ e ね c ㎞ ologies,e ㎞。 dtobio 

ca 捷 gonles.Fl 靱肛 eIshows 伍 eav ㏄， agesclencel 市 kkageby -tec 肚 nologywerebyf ぴ由 eclosesttosclence   

su 比 lass, 山 e  nMlberofpa ぴ rscited  ㎞ patentsmeasurd 

ぬ Ⅰ㏄ ch  of 伍 e  su 比 l ㏄ ses(600  ca 比 go Ⅱ es)divided  by  伍 e 

num Ⅱ b ㏄ of patents 廿橡 t belong to 市 at category. The 
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Table@1:@Top@20@Subclasses@by@Average@Science@Linkage 

Subclass 

Average 
Num ㎏ rof 

Science 
Patents 

Linkage 

  

Cl2N  mlCroo ァ ngan@SmS  OrenZymeSlCompoS 旧 OnSthe ド neo 毛 p ァ Opagat@on,p Ⅰ eSerV 寸 lon,and 

malntenanCe  Ofmle ド noorngan@SmS,m 皿 atlon  O ド genetlC  englnee 「 llng.CU 比 U 「 e  medlUm   
44425   Ⅰ 4,6 

I@C07K@Peptides   18390  1 Ⅰ 2.3   
C12Q@A@method@of@measurement@or@a@method@of@testing@ Ⅲ     croorganisms@or@enzymes ， a 

composition@or@a@test@paper@for@the@method ， the@method@for@preparing@the@composition ， 5%2 7.6 

and@status@response@control@in@a@microbiological@or@enzymological@method ， 

C12P@A@method@for@synthesizing@the@desired@chemical@material@or@chemical@composition@by 

uslng 申 e Ⅰ mentat@on  0ran  enzyme,o Ⅰ the  method Ⅰ orsepa ア atlngan  optlcallsome アナ Ⅰ om   96 Ⅰ 7    7.0 

a@racemic@ mixture     

 
 

G03C@Photographic-sens@ized@material ， photography@(e ， g ．， motion@pictures ， X-ray 

photography ， multicolor@photography ， stereoscopic@photography ， )@auxiliary     6.3 
Ⅰ 373 5.3 

2837 5.0 

24241 4. Ⅰ 

596 4.0 

23852 3.3 

233 3,0 

photographic@processing@methods   

C07J@ Steroids 

C07H@Sugars ， derivatives@thereof ， nucleosides ， nucleotides ， and@nucleic@acids 

C07D@Heterocyclic@compounds 

A01H@New@plants@or@a@treatment@to@obtain@them ， propagation@of@plants@by@tissue@culture 

A61K@Medical ， dental ， or@cosmetic@chemical@preparations 

G09C@Cipher@containing@necessary@secrets@or@encryption@for@other@purposes ， or@decrypting 

appa 「 atUS 

C07G@A@compound@having@an@unknown@structure@(in@organic@chemistry) 

C07FN ぴ ] 一 cycllc,ca ア boncycl@c,orhete Ⅰ <Ocycl@ccompounds[con セ ca@n@nganelementothe ァ 

Ⅰ 38 2.7 

than@carbon,@hydrogen,@a@hal   gen,@oxygen,@n@rogen,@sulur,@sel   ni   m,@or@tel@   ri   m@(i   365 Ⅰ 2.6 

O 笘 anlC  ChemlSt け )] 

C08B  Polysacchar@des  叩 d  derlvatives 小 ereof(organic  h@  polymercompoun お， 
ⅠⅠ 55 2.6 

manU 干 aCtU 円 ngorSClentlRCProCeSSlngthe ド eof.ComPoS 什 lonSbaSed 十 e ア eon) 

C07B@General@methods@(in@organic@chemstry)@or@an@apparatus@thereof 468 2,3 

C07C@Non-cyclic@compounds ， carbon@cyclic@compounds@(in@organic@chemistry) Ⅰ 529 Ⅰ 2.0 

C14C@Chemical@processing@of@a@raw@hide ， a@pelt ， or@leather 5 Ⅰ Ⅰ・ 6 

G06E@Optical@calculating@machine 56 Ⅰ． 6 

G10L@Analysis@or@synthesis@of@speech ， speech@recognition Ⅰ 76 Ⅰ Ⅰ ， 5 

C09H@Manufacturing@method@of@glue@or@gelatin Ⅰ 8 Ⅰ・ 4 

Note:T 下 etechnoloWcateg0 Ⅱ esenclosedlnb0@dboxesa ァ ea@so Ⅰ anked@theEurop0ant0p]0   
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Fig ・ 1:@Significant@difference@in@science@linkage@among@different@technological@classifications 
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International@Patent@Classification@ (Sub-class@ level) 

Refe Ⅱ enCeS 

Ⅲ be れ MB, Av0 町 D, N ひ ⅡⅠ F. M( A ょ Ⅱ お毛 er  R  lg91. Direct  v は lid は ti0n  Uf ぬ t は t 晦 n  ㏄ unts  は s  indi ㎝Ⅰ our$  0f 
industrially（mportant｝atents ． Research‾oli y・ 

Anderson@J ， Williams@N 、 Seemungai@D ， Narin@F ， Olivastro@D ， 1996.@Human@Genetic@T3chnologY@     Exploring@the 

Links｜etweenヾcinence‖nd！nnovation ・ T0chnology、nalysis‖ndヾtrategic｀anagement・     

135-156 

Archibugi@D ・ 1992.@Patenting@as@an@indicator@of@technological@innovatio@@     a@review ， Science@and@Public@Policy 

19(6) 

Michel@J ・ Bettels@B ・ 2001.@Patent@citation@analysis ， Scientometrics@51(l):@ 185-201 

Narin@ F ， 1993.@ Patent@ Citation@ Analysis ，・ The@ Strategic@ ADplication@ of@ Technology@ Indicators ， Patent 

World ㎝Ⅱ h 肪 2 か 荊 

Narin  F. 1995.InventiveproduCtivity. ㎏㏄ arChPoli Ⅳ 24:507-519 

Na 「 nD  F,Hamilton  K,Olivast ㏄ D. 1997.Thein ㏄ easingli 皿 agebetween  U.S. ね c ㎞ ology  and  publicsden ㏄   

㎏ sea ㏄ h  Po Ⅱ 鍬 26:317,330 

Na 「 hnF,olivastrm  D. 1988.ScienceIndi ㏄ tors:Th Ⅰ eirUsein  SciencePoliCy  andThei Ⅰ Rolein  Scien ㏄ S 宙 udies   

DSWO  Press:TheNetherlands 

Na 「 hn  F, PimkiG,G ㏄ HH. 1976.Stm ㏄ ureoftheBiom 剣 i ㏄ lLi 穂 ra ち u 曳 ・ JourmloftheA Ⅱ 遁 ricanSocie 毛 ?y  ぬ r 
Info 「 matlon  SClen ㏄ january 申 ebruary 
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