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StationedinJapan．   
Weconsiderthreeinputs：Groundforces，Naval  

tonnageand Combataircraft，Whichrepresentre－  

SpeCtivelytheground，naValand airforce【2，3］．  

Andconcernlngtheselectionoftheoutputitems，  

We historicallylnVeStiga・te theJapanese security  

policy，andconductJthesta・tisticalhypothesistest  

usingreal－1iftpaneldataof158countries．Wede－  

terminethreeoutputitems：Grossnationalproduct  

（GNP），TbrritoryareaandPopulation．  

3Analysis   
WehereaddressthemainevoIvedresults．  

3．1Vもrincation oftheinfbrence   

Wbattempt heretoverifytheinference drawn  
from Dr・Kissinger，s description・Dr・Kissinger，  

knowntopublicinmanyway扇z．，aSaSChola．r，a  

POlitician．astrategist，andsoon，WrOtein【41that  

thevariouselementsofnations）powerwerequite  

distinctin the Cold鴨r period，and they were  

likelytogrowmorecongruentandmoresymmet－  

ricalinthepost－ColdWarperiod．Theinference  

fromhisdescriptionisthefo1lowlng：   

InfbrenceThee凪ciencyvariationamongnations  
getssmallerandsmallerovertimestretching  

fromCold－WaftopostCold－Warperiod．   

1．Introduction   

SincethedismantleoftheSovietUnion，theworld  
stretchingfrom theeast towest haswitnessed a  
significantchangeinthesecurityenvironmentsof  
manynations．ThoughthishasledtoglVebirth  
aplethoraof（general）studiesbyanumberofin－  

ternationalpoliticalscientists，theresearchstudies  
basedonthereal－1ifedataarealmostnil．   

This paper makesanhumble attempt to criti－  

cally analyzethechangesinthesecurityenviron－  

mentofnation岳fromtheCold－War periodtopost  
Cold－War period by quantitatively measuring the  
nation，sperformanceindex，Whichisequivalently  

interpretedasthenation，sdependencyonthemil－  

itaryresources・Wbusehereanewvariantofdata  
envelopmentanalysis（DEA）models，CalledSlacks－  

BasedMeasureofSuper－E瓜ciency（SuperSBM）of  

Tbne【1】，Whichisconsideredsuperiorindexfortotal  

hctorproductivitygrowthinthepresenceofslacks，  
tomeasuretheperformanceindex・  

2．Frameofanalysis  
2．1Designingtheperfbrmanceindex   

Referringtothedescriptionin化BasicPolicyon  
Na．tionalDefbnse”adopted byJapanese National  

DefenseCouncilandCabinetin1957，WeneWlyde－  

slgnthisperformanceindex：theamountofthemil－  
itaryforcescomparedtonation’sresources・Inour  
DEAmodelwetreateachnationasadistinctdeci－  
sionmakingunit（DMU），Variousnation’sresources  

asoutputs，and丘nallymilitaryforcesasinputs・In  

DEAsetting，theconceptofe瓜ciencyisdescribed  

asfo1lows：AnationiseLRcientifithaslessmi1itary  
brcescomparedtoitsresources，e・g・｝anation，seト  

ficiencyscorebeinglessthanoneindicatesthatit  
hasmoremilitaryforcescomparedtoitsresources，  
thus yieldingtheinterpretation that the natio11，s  
dependanceonthemilitaryinstrumentishigh・  

2．2Inputandoutput（Ⅰ－0）data   

The pa，nelI－O dataof19nationsover14years  

（from1984to1997）areconsidered・And，Wedeal  

with20DMUs because we create a new reEbrence  

DMU（Japan B），Whichincludes theU・S・Forces  

Thee軌：iencyva・riationa5ShowninFigurelcon－  

firmsthevalidityofourinfbrence．Thevariationis  
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thenationsinGroup3haveincreasedtheirdepen－  

dencyon the militaryinstrumentS．But，thereis  

littlechangevisibleinGroup2・   

Weherecritical1yexaminetoseewhetherapar－  

ticularnation，sassociationineachgroupfitsinhis－  

torical1y．Ba5edonouranalyses，Wedevelopanun－  

derstandingconcernlngthesecurityenvironmental  

ChangeSOfJapaninresponsetosuchchangesmade  

intheworldlevel．  

4Accomplishments   
OurstudyshowsthatDEAhasbeenprovedpar－  

ticularlyadeptat uncoveringthee氏ciency poten－  

tialsofnationsinthefieldofinternationalrelations．  

Thisisaccomplishedintermsofthreemajordirec－  

tions．  

（1）Newlydesignedindex   

Wbdesignthisnewindexkeepinglnmindthatit  

Shouldideallybecapableofevaluatingthenation’s  
dependencyonthemilitaryinstrumentS．Thisin－  

dexiscomputedbytheratiooftheweightedsum  

Ofanation’s resources totheweighted sumofits  
militaryfbrces．  
（2）Verificationusingreal－1ifらdata   

Basedonthereal－1if6data，WeVerifywithgreater  

precisiontheinferencedrawnfromthehistoricalde－  
SCriptionofDr．Kissinger．Itisthereforeverylm－  

portant breveryfuturestudytoverifytheinfbr－  

encedrawnfromhistoricalprospectsbasedonthe  

real＿1if6 

（3）NewanalyticaltechniqueincomputingMI   
Usinganewanalyticalteclmiquewemakeclus－  

teranalysisbasedonMI，Whichmeasuresquantita－  

tivelytheproductivitychangesofnationsovertime．  

Thistechniquehasbeenmostusefu1inglVlngalot  

Ofnovelinsightsusua11ycamou且agedinothermeth－  
Ods，andwillproveusehlfbrfuturestudiesaswell．   
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highestintheyear1985whentherewa5eXtreme  

tension between t，he east and the west．Andit  

isleastin1994after which the trendis seen to  

be slightly upward・Wらthus observed adistinct  

Change，meaSuredquantitatively，attheendofthe  

Cold肋ー．  

3．2Clusteringnations   

Wb here classify the nations based on the  

MalmquistIndex（MI）values，Which help us ac－  

curatelyknowtheproductivitychangesofeachof  

these nations over time．MIis computed as the  

product of catch－uP and♪・Ontier sh妨and this  

decompositionglVeSuSdeeperinsightsconcernlng  

whether productivitychangeisdueto catch一叩Or  
♪℃ntiersh昨WbcomputethisindexusingSuper  
SBMmodelofTbne【5］．   

WbcomputeMIvaluesof20DMUsover14years  

forthemaximumof91（＝1＋2＋・・・＋13）timeperi－  

Ods．Thesecomputed91MIvaluesshowthechange  

inthe nation’s productivity over14years．Ifwe  

makeclusteranalysiswith1820indexes（20DMUs  

X91periods），We Canthen classifythe nations  

based on the productivitychangescores．There－  

Sults arenot only showninFiglユre2butalso re－  

portedinTablel．Basedonthesevalues，WeCluster  

20DMUsintothreebroadgroups．  
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Figure2：Resultsofclusteranalysis  

Tablel：Clusteranalysis－ClassiRedgroup   

Plotingeachgroup’saverageMIvalues，WenOtice  

tha，tthenationsinGrouplshowimprovementin  

theirproductivity，indicatingthatthereisaremark－  

abledecreaseintheirdependencyonthemilitary  

instrumentSinthepostCold－Warperiod．However，  
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