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2B02 日本企業の外国人研究者の 雇用状況に関する 分析 

0 藤末 健三 ( 東大工学 ) 

Abstract 
In@Japan ， the@ shortage@ of@researchers@ is@ expected@to@be@ 1.76@million@in@2010@by@rapid@aging@of@Japanese 
society ， Japanese@ Economic@ White@ Paper@ of@ 1999@ also@ said@ that@ Japan@ should@ discuss@ foreign@ labor 
employment@in@knoWedge@works ・ In@this@study ， we@exami   e@what@kinds@of@Japanese@companies@ emp Ⅰ   ys 
foreign@researchers@through@a@questionnaire@survey ， This@questi   nnaire@survey@was@delivered@to@830@Japanese 
companies@in@Tokyo@First@Stock@Market@and@got@250@responses@(the@response@rate@is@about@30%) ， 

As@ a@ result@ of@the@ study ， we@ found@that@ Japanese@ companies@ that@ already@ employed@ foreign@ researchers 
eva Ⅰ   ated@foreign@researchers@higLy@and@Japanese@firms@with@the@greater@sales@(business)@and@R&D@scales 
tend@to@employ@the@larger@number@of@foreign@researchers ， 

1.@ Introduction The@ list@ includes@ smaller@ companies@ like@ Atmel@ and 
From@a@ Ⅰ   ng-term@perspective ， aging@of@the@populati   n@i   Cypressヾemiconductor『ho”ave・ ・ S ， 

progressing@in@Japan@at@a@speed@that@has@no@parallel@in@ employees@respectively@and@had@annual@revenue@of@$600 
the@rest@of@the@world ・ The@Japan@Professional@Engineer  million  asofJmuarV  l995. 
Association@forecasted@that@the@shortage@of@researchers@ Regarding@with@executives@in@high-tech@companies ， we 
is@expected@to@be@1.76@million@in@2010@by@rapid@aging@of@ refer@to@ Stuart@Anderson ， s@ report@ on@ im Ⅲ     gration@ and 
Japmese  society  ( Ⅱ gure  I  md  2)   high@tech@industry@again ， The@report@dscusses@the@case 
In@order@to@deal@with@such@shortage@of@researchers ， Japan@ of@Sun@Microsystems@where@an@immigrant@from@India ， 

can@have@mainly@three@options;@1)@to@use@women Anant@ Agarwal ， is@ the@ vice ・ president@ of@engineering   
researchers@more,@2)@to@use@retiring@researchers@and@3)@to  Agarwal  had  joined  the  compmy  when  れ had  300 
increase@foreign@researchers@more@(Industrial employees ・ He@and@another@immi   rant@were@prin0pals 
Technology@Council ， 1998) ， To@increase@foreign in@ SPARC@ processor@ design@ that@ led@ to@ a@ change@ of 
researchers 市 Japm  is 山 e  easiestmd  quickestvVay  to  椅れ me 飴 rSm  Micr0systems.  T0day,Agarwalheads  a 
keep@potentiality@of@Japan ， s@R&D@because@deregulation@ division@of@350@engineers   
on@immigration@of@foreign@researchers@have@quick@effect Applied｀aterials（s》he『orld〕eader（n《emiconductor 
on  thismd  山 e  U.S.had  aIready  had  agood  expe 「 hence  manu 伍 c 抽而 g  systems.  ぬ l  article  of  Greengard,  S 
in@1990s@(Schmidt ， 1991)   (1995)@ reports@ that@ more@ than@ 50%@ of@ Applied 
Regarding@ with@ foreign@ researchers ， employment  ln  MaterIals,top  managers 打 e  ぬ reign-bom.  Thls  includes 
U ・ S ・ high ， tech@ companies ， We@ will@ refer@ to@ Stuart@ their@president@and@many@of@their@top@executives ， The 
Anderson ， s@ report@on@immigrants@ and@high@technology same‖rticle〉eports》hatゝexas！nstruments・ 
industry@and@discuss@the@impact@of@immigrants@in@some@ foreign ・ born@ individuals@ in@ their@ senior@ management   
key@ areas ・ In@ his@ report@ on@ immigration@ and@ high@ The@president@of@TI ， s@Calculator@and@Personal@Notebook 
technology,S 山田 Anlderson  wrltes 伍 at," ㎞ 1995, 12% Group and》he｝resident｛fゝI Asia‖re｜oth foreign ， 
of@the@ Inc ・ 500@a@ compilation@ of@the@ fastest@ growing@ born ・ The@ CEO@ of@ Compaq@ is@ also@ non ， US@ citizen ， 
co 中 orations  in  America--were  companies  s ぬ 「 ted  by German ， 

immigrants ・ @@ He@gives@a@list@of@11@ high@tech@software And also ， in the Human Resources section of the 
and@ hardware@ companies@ that@ were@ started@ in@ part@ or@ magazine@ International@ Business ， Lori@ loannou@ (1995) 
wholly@ by@ i   Ⅲ     grants ・ These@ companies@ include  repo れ som 山 eimpo 「 t  Offoreign  executivesto 血 eUnited 
industry@giants@ like@ Intel@ with@29,000@ U ・ S ・ employees@ States ， She@reports@that@AT&T@Corporation@has@a@non ， 
and@ revenue@ of@$11.5@ billion@as@ of@January@ 1995 ， and@ U ・ S ， workforce@of@56,000@in@90@countries ・ They@have 
Sun  Microsystems  with  ll,000  U.S.  employees  md  broughtin  l30  ㎡ gh  levelmanagers ㎝ ld  eXecu 廿 vesint0 
revenueof86.0billion  ㎎ ofJmuary  l995. ト [tel,sCEo,  ぬ e  United  S ぬ tes 偽 Ⅰ 甘 aining  in  cunenttec ㎞ l010 扮 『㎝ ld 
Andy  Grove, was  a  ℡ mganm  re 伍 gee  who  s 市田 ed  in  bus 伍 ess.  ℡ esepeoplecome 飴 rassi 脚 entsoftwo  t0 
U ・ S ， institutions@ before@ working@ at@ AT&T@ Bell  ぬ uryearsmd  丘 om  variouscountrlesincluding  China, 
laborat0 Ⅱ es  ㎝ ld  田 en  crcating  InteIWith  2  co № unders.  Jap 打 l,  F 田 Ⅱ ce,  Gem ㎝ ly,  酊 ld  United  Kingd0m.  me 
Two@foreign ， born@engineers@ started@Sun@Microsystems   
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repon  伍ア市 erclaims 伍 atmostofthese  eXecutives  re 憶 m  s ぬ什 s  Were  偽 reigners.  Under  such  circums ぬ nce, 
to@the@subsidiaries@in@their@home@countries   Japanese@ companies@ are@ expected@ to@ promote 

employment｛f’oreign〉esearchers   

2.@ A@Questionnaire@Survey 
2    Ⅰ・ 0 ⅡⅠ ガれ e  o タイル どぱ 下名 ンてり Ⅱ 3.@ Numerical@Analysis@of@the@Questionnaire@Survey 
Based  on  山 e  compmy  in 飴 rmation  of"N ℡ eiCompmy 3.J.Hyy や・ o 訪 es お 
In 飴 『 mation"  CD-ROM  g8  New  Year  Ed 田 on  Ⅴ 巾 attypesof 丘 msarep0s 市 vetoward ぬ eemployment 
(Information@as@of@end ・ December ， 1997) ， questionnaires@ of@foreign@researchers?@ It@appears@the@firms@eager@to 
were@sent@out@to@the@Research@Management@Department employ foreigners are those which underline R&D 
of@ 839@ firms@ which@ are@ presumed@ to@ have@ annual@ efforts@ (verified) ， which@concentrate@the@efforts@on@the 
Research@ and@ Development@ expenses@ exceeding@ 1 introduction｛f｛verseas technologies (not」erifiable) ， 
billion ， The@ questionnaire@ survey@ was@ conducted@ in@ which@ have@ growing@ R&D@ budget@ (not@ correlated) ， 
February@1998 ， and@the@number@of@replies@obtained@was@ which@rank@high@in@the@industry@(not@correlated) ， which 
250@firms ， which@is@a@recovery@rate@of@29.8%   are@ exports ， dependent@ (not@ verifiable) ， which@ install 
This@ questionnaire@ survey@ is@ composed@ as@ follows@ in@ production/R&D@units@overseas@ (not@verifiable) ， which 
order  to  conduct  suwey  of  present  s 而 ation  md  ぬ ture  seek  new  bre 荻 止ぬ oughs  (not  vehRable),  md  which 
p 晦 nls ぬ remploymentof 飴 reign  researchersin  丘 rmsin belong to the industry of  ultra- 億 鮒 technoIogicaI 
Japm.  As  ぬ Ⅰ 山 e  de ぬ ils  of 市 e  suwey  contents,re 偽 rto  advmce  (n0tveh Ⅱ able)   
血 ea は ached  questionnairesurVey  format. 
*  Ⅴ 小 ether  ㎝ W  foreign  researchers          3.2.M 召れ弗 c Ⅰ ntlo れ ⅠⅠ 訪せ 鹿ク 0 ズカ ㏄ ぬ 
empl0yed  in  JWm  0rnotmd  血 e  reason   (1)@ Verification@method 
  円 ms  飴 r  emp № y ㎞ g  ぬ rei 糾 researchers  ㎞ Based  on  山 e  specl6lc  da ぬ gained  by  a  quest め nnaire 
ぬ血 remdthereason   on@ the@ employment@ of@ foreign@ researchers ， etc   
  Countermeasures for decrease in researchers (conducted（n：Y1997 Ⅰ   the〉0a Ⅰ     ons｜etween’o Ⅰ   owing 
and@technicians@owing@to@less@children@and@disliking@of@ dependent@and@explanatory@variables@were@analyzed@with 
technical@matters@by@young@persons ， and@request@to@the@ regression@analyses@(simplex ， duplex@regression)   
Government   1)@Dependent@variables     

2.2.  0 ぱイガれ せりⅠエ力 色 R ヒ s Ⅱ な @@ Share@ of@ foreigners@ in@ the@ total@ number@ of 
Our@ questi   nnaire@ survey@ shows@ that@ Japanese researchers｛f‖“iven’irm・ 

companies@ would@ promote@ employment@ of@ foreign@ @@ Share@of@foreigners@ in@the@number@of@researchers 
researchers ・ In@our@ survey,@ about@half@of@respondents employed｜y‖“iven’irm・ 

answered@that@employment@of@foreign@researchers@was@ @@ If@or@ not@ foreign@ researchers@ were@ employed@ in 
success ぬ l  md  about  30 が z@o  expected  仙血 re  success FY1995-97・ 
( Ⅱ gure3)   2)・xplanatory」ariables 
In@another@question@of@our@survey ， 56%@of@companies@ @@ Sales ， number@of@employees ， R&D@budget ， number 
that@ already@ employed@ foreign@ researchers@ planed@ to of researchers ， R&D budget/sales ， number of 
increase@the@number@of@foreign@researchers ， In@contrast, researchers/number｛f‘mployees 
only@ 6%@ of@ companies@ without@ foreign@ researchers (From〈uestionnaire〉esults:：Y1996‥ata) 
planed@to@employ@foreign@researchers@and@40%@of@them    GroMh  of R&D budget (FY1997 
had  no  plm  to  employ  飴 relgn  researchers.Thls  mems estimated/FY1996 records) ， industry ， wide sales 
that@companis@that@once@employed@foreign@researchers Ⅲ 漁 ng  (FYYl996) 
evaluated@ foreign@ researchers@ highly@ and@ companies   (From¨i   kei ， s・ 
needs@ for@ for0gn@ researchers@ wi Ⅰ   increase@ in@ future used　   sending》he〈uestionnaire ・ ) 

田伊 re4)   (2)@ Verification@res Ⅱ   ts 
2.J.  化せ aso れ 、 so/  ヒ m やⅠ 0 ノ Ⅰ れ 9 メ 0r そ硅れァ召 Ⅰ せ ⅠⅠ c 舌 乙だⅠ l)  Share  0f  ぬ re ㎏ ners  ㎞ 山 e  to ぬ l  number  of 
The  丘糾 re  5  shows  why  Japmese  comp ㎞ es  employed researchersofa  f 五丁 11 Ⅰ 
驚 reign  researchers.  50 イ /O  of  comp 荻 lles  伍 at  already (Analysist 打 g ㏄ :Mltheco 中 oraterespondents,mncI   
employed@foreign@researchers@expected@ 。 high@technical those‖nswered》hey”ad］o’oreign〉esearchers ， ) 

sk Ⅲ md  ㎞ owledge,  md  。 41%o  of  山 em  eXpected  Asshown  in  thesign 苗 cmtcase  in  山 ea ぬ ched  ぬ ble 
different@perception@and@ability@of@foreign@researchers ， ， (see@the@Excel@file@attached) ， the@higher@shares@of@foreign 
Relatively@ less@ companies@ answered@ construction@ of@ researchers@were@noted@among@the@firms@with@the@higher 
interna@onal@researchers@network   sales  or  田 e  larger  R&D  budget,  n 町 Ⅱ ely  田 e  血 ms 
Since@1986 ， the@Plaza@Accord ， the@Japanese@yen@became@ characterized@by@the@larger@scale@of@sales@or@R&D@budget   

appreciated ， Along@with@appreciation@of@yen ， Japanese@ As@ for@ the@ R&D@ budget/sales@ ratio ， a@ statistically 
companies@ established@ research@ institutes@ in@ foreign@ significant@ relation@ was@ noted@ with@ the@ minus ・ signed 
countries@and@a Ⅰ   o@R&D@expenditure@@@   riing@in@1990s ・ coefficients ・ Th@@   can@be@ conSdered@ as@that@a@minus 
A@survey@(Fujisue ， 1998)@said ， in@around@60%@of@foreign@ correlation@ of@ the@ R&D@ budget/sales@ ratio@ emerges 
research@institutes@of@Japanese@companies ， over@75%@of 
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because@the@greater@contribution@is@made@by@sales@than 
R&D@budget   

Me 抑 lwhile,no  signi 丘 c 町 lt  c0 Ⅱ elation  was  n0ted  with 
the@number@of@researchers ， the@growth@of@R&D@budget ， 

and@industry ， wide@sales@ranking   

The@duplex@regression@analysis ， though@conducted@in 
various@ ways,@ did@not@ produce@ statitically@ Sgniicant 
results ， either   

2)@ Share@ of@foreigners@ in@ the@ number@ of@researchers 
employed@by@a@firm 
(A Ⅱ alysis  ぬ雙 et: Only  山 e  c0%orate  resp0ndents 
that@answered@they@employed@foreign@researchers ， ) 

As  sho Ⅶ in  the  a ぬ ched  ぬ ble, 田 e  shares  of 飴 reign 
researchers@ tended@ to@ be@ the@ higher@ among@ the@ firms 
employing@the@larger@number@of@researchers   

In@ the@ meantime ， statistical Ⅰ   si   nificant@ relations 
were@not@noted@with@the@remaining@explanatory@variables   

3)@ If@or@not@foreign@researchers@were@employed@in 
FY@1995-97 
(Analysis@target:@All@the@corporate@respondents ， inci   

those@answered@they@had@no@foreign@researchers ・ ) 

As@shown@in@table@1 ， significant@relations@were@noted 
in  a  duple Ⅹ regression  malysisWith  the  salesmd  山 e 
numberofresearchers.  Itc ㎝ lbe  inte 中 reted  that 山 e 
廿血 sWith  市 e  greaterbusiness  ㎝ ld  R&D  scaleS  empl0y 
the@larger@number@of@foreign@researchers   

Organization@of@results@and@future@subjects 
As  already  mentioned, ぬ e  伍 mls  w 地山 e  greater  sales 
(business)@and@R&D@ scales@tend@to@employ@the@larger 
number@of@foreign@researchers ， However@@no@facts@were 
c0 ㎡ lmled  市 at 田 e  larger  number  of  飴 reign  researchers 
were@employed@by@the@firms@characterized@by@the@higher 
R&D@budget/sales@ratios@or@the@higher@researchers/total 
workforce@ratios ， Also ， the@growth@ofR&D@budget@and 

the@industry ， wide@ sales@ ranking@were@ found@correlated 
Ⅱは le  t0  市 e  emploYmentof ゐ Ⅰ eign  researchers   
There@is@room@for@additional@analyses@on@such@factors@as 
the@ Ⅰ   v0@   of@ concentration@ on@ overseas@ technologi   a   
introduc Ⅰ     on,@ export@ ratio,@ overseas@ producton@ ra@o   
weight@of@overseas@R&D ， needs@for@new@breakthroughs ， 
and@industry@exposed@to@ultra ， fast@technological@advance   

However ， it@must@be@noted ， in@regard@to@the@employment 

of@forei   ners ， the@ Japanese@ firms@ provide@ so@ limited 
number@of@samples@that@should@pose@considerable@limits 
tom 燕 Inga ぬ tlStlCaImalySlS   

4.  Concluslon 
Wec ㎝ lsumma Ⅱ ze 伍 eresultofthiss 血 dY  as 
followings: 
1)@Increasing@ employment@ of@ foreign@ researchers@ in 
Japan@ is@ one@ of@ important@ measures@ to@ deal@ with 
伍 mre  shor ぬ ee  of  researchers  血 Japm. Thle  U.S   
already@ had@ promoted@ foreign@ researchers 
employment@ and@ made@ success@ in@ high ・ technology 
industry ， 

2)@Japanese@ companies@ that@ already@ employed@ foreign 
researchers@evaluated@foreign@researchers@highly@and 
comp ㎝Ⅱ es,  needs  飴 Ⅱ № reign  researchers  Will 
lncreaseln 伍 mre   

3)@Japanese@firms@with@the@greater@sales@(business)@ and 
R&D@ scales@ tend@ to@ employ@ the@ larger@ number@ of 
foreign@researchers   

As@ analyzed@ above,@ foreign@ researchers@ played@ an 
important@role@ in@the@ economic@recovery@of@the@ US@ in 
1990s ・ Japan ， s@ core@ competitiveness@ should@ be 
manufacturing@ industry ， Japan@ should@gather@ excellent 
bra 伍 s  not  only  仕 om  Jap 鉱 l  but  also  丘 om  飴 reign 
countries@ such@ as@ China@ and@ India@ in@ order@ to@ vitalize 
manu ぬ c 憶 hng  indus 呵 ， md  compete  ㎞ th  0ther 
industrialized@countries ， From@a@viewpoint@of@long@term ， 

Japan@will@face@the@shortage@of@high ・ skilled@labor@in@near 
山面 re  md  № reign  researchers wiIl  be  jmportmt  to 
overcome@such@a@hurdle   
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on  P0pu 工 a 乞士 on,  M 土 n 土 st Ⅰ y  o 五 Hea 二七 h 

Figure・   

2345,000 

  Demmdonrese 肛 chersmd  二車 
;ngmeers 

4,074,000 

/ つ Ⅱ onage  ofresearchers 
and@en8neers 

Supply@of@researchers 
3,377,000 毎 lden 國 neers 

  
Ⅰ 990 2000 20 Ⅰ 0 

Source:@Professional@Engineer@Association ， 1994   

Note:@GDP@growth@rate@during@1990@-@2000@is@2.8%@and@GDP@growth@rate@during@2000-2010@is@1.7%   

Figure・ 
Res Ⅰ 0ndentS  7%0 土 alres Ⅰ londent8  % 

0% Ⅰ 0% 20% 30% 40% 50% 60% 
            

Succeed 51.7%   

No@fruis@now,@future@success@@@   expected 31.7% 

Not…ompletely《ucceed 
 
 

5,646,000 

1,760 ， 000 

3.886,000 

No@reolv 

Figure@3.@Evaluation@of@foreign@researchers 
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Respondents/all@ respondents@ (%) 
0% 10% 20% 30% 40% 501t 60% 

  
Plm  to  emplo Ⅳも山 55 ｜ ハⅡⅠ 

No@ plan@ to@ empio 
foreign@researchers 

54.0 円   

kTo  ansWe Ⅰ "  n 。 l. ℡ 目口 巨舶 No  loyed  f0relgn  forelgn  resear@che researchers(N Ⅰ S(N 二 Ⅱ 90) 二 (60) 

Figure@4.@Plans@of@Japanese@companies@to@employ@foreign@researchers   

Respondent・ 

0% Ⅰ 0% 20% 30% 40% 50% 60% 

High@technical@skill@and@knowledge 50.0% 

PercepUonandabl@@ Ⅴ dl 什 e ア ent 手 romth0se0f Ⅰ apanes 
4 Ⅰ． 7% 

Side@effect@on@Japanese@researchers 33.3% 

International@researchers@network 23.3%   35.0% 

P Ⅰ epa Ⅰ atl0n fo ア estab@shment of ア esea Ⅰ ch lnst 吐り 土 es 25.0% 

@nfo 「 elgn c0unt 「 leS   N Ⅰ 58 = 斥 Ⅰ 

Figure@5.@Reasons@of@employing@foreign@researchers ・ 

一 276 一 



Table@1.@A@duplex@regresSve@analysis@on@sales@and@number@of@researchers@of@Japanese 
Companies ・   

Samp@   s     

Expl   natory@vara ㌧   es     

  an 」 aa Ⅲ e 

On@@   the@corporate@respondents@that@answered@they@empl   yed@forei   n@researchers@in S@gnl 何 kcant 

FY1995-97・   dng》hose“     Ⅴ     ng］o‖nswers)   
** Ⅱ % 

Slgnl Ⅱ [cance 

* 5% 

slgnl 何 @cance 

Partial Standa ア d F」a@   e T」al   e P@value Judgement 

Ⅰ e 考ア esslon ダ e 甘ダ esslon 

cQe 苗 dlent coef 何 [Clent 

Sales 7.863 Ⅰ gE 一 06 0 ．Ⅰ 753 Ⅰ． 3g58 1.18 Ⅰ 4 0 ． 2438 

Constant@term 0 ． 223438447 10.8158 3.2887 0-0020 ** 

Coe 億 clent of Corrected Du Ⅰ   ex Corrected@duplex Darbin-Watson Akaike   s 

de 士 e グ mlnatlon coef Ⅰ cient of corre@   ton CO げ elat@n ブ atlo A/C 

determina Ⅰ     on coe 億 clent coe Ⅱ「 @ic@ent 

0 ・ 0307 0 ・ 0087 0 ・ 1753 0 ． 0g34 2.0276 47.0649     
Number@of@empl   yees 8.8574lE 一 106 0.2724 3.5264 Ⅰ． 8779 0.0670 

Constant te 「 m 0.203855998 9.6808 3.l Ⅰ 14 0.0033 ** 

Coef@cient@of Co げ ected Duplex Corrected@duplex Darbi   'Watson Akai   e'《 

determina Ⅰ     on coef Ⅰ cient of CO 斤 elatlon corre@   ton ratlo A/C 

determinaton coe 市 clent coe 仙 clent 

0.0742 0.0532 0.2724 0.2306 2.0813 44.955 Ⅰ 

R&Dbud Ⅱ eet 0.0001 Ⅰ 6392 0.216 Ⅰ 2.1548 1.4679 0.1492 

Constant@term 0.232025404 Ⅰ 4.0396 3.7469 0.0005 ** 

Coe 伍 d@ent of Corrected Du Ⅰ   ex Corrected@dup@   x Dar5n-Watson Akaike   s 

determinaton coefficient of correl   ton corre@   ton ブ at@o A/[C 

determinaton coe 什 iclent coeffici   nt 

R&D｜udget/Saes     0.5222 0 ． 6042 

Constant@term 0.229828565 6.085t 2.46G8 0 ． 0 Ⅰ 77 * 1 
COe 苗 c@ent Of Corrected Dupl   x   

determinaton coeffici   nt of CO 斤 n 引 at@n correl   Ⅰ     on ダ at@o A/C   
determinaton coe 何 clent coe 什 r@lclent 

0.0063 0.0794 

No. ofrnesearcChe ア sS/no   0.45492377 Ⅰ 0.0892 0.3530 0.5941 

Ⅰ・ 9607 48. Ⅰ 76 Ⅰ 

0.5555 

of@empl   yees 

Constant@term 0 ． 2 Ⅰ 8282572 4.9690 2.2291 0.03 Ⅰ 0     

Coe 冊 clent of Co 庁 ected Dupl   x   

determinaton coefficient of correlatloon correl   ton ア atlo A/(C   

determina Ⅰ     on coe Ⅱ rlc@ent coe 冊 clent 
  

0 ． 0080 0.08g2 Ⅰ． 9508 48. Ⅰ :339 

ひ 。 献 h rate  Of R&D  0 ． 146691552 0 ． 0427 0 ・ 0730 0 ． 2702 0 ・ 7884 

budget 

Constant@term 0 ． 0863l Ⅰ 96 0.0226 0. Ⅰ 502 0.88 Ⅰ 4 

Coe 年 clent of Corrected Dupl   x   

dete Ⅰ minatl0n coeffici   nt of correl   Ⅰ     on CO 斤 elat@n ア a 土 l0 A/(C   

determinaton coe 侍 Tnclent coef Ⅱ (Clent 

  

0 ・ 0018 0 ． 0427 Ⅰ． 8728 40.4664 

RanRng@@@   saes -0 ．㏄ 24586] 一 0 ． 2302 2.46t2 l.5688 0 ・Ⅰ 23g 

@ndUSt け一 Wlde 

Constant@term 0 ． 337433666 20.8438 4.5655 0.0000 ** 

Coe 舶 clent of Co げ ected Dup@   x Corrected@dupl   x Darbi   -Watson Akai   e'《 

determi   ati   n coeffici   nt｛f correl   ton correl   ton ア a 土 @0 A/C 

determinaton coe 什 TFiClent COe 付 T@lclent 

0 ・ 0530 0 ・ 03f4 0.2302 0 ．Ⅰ 773 2. Ⅰ 456 45.9978 
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