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ｌＩｎｔｒｏｄｕｃｔｉｏｎ

ＴｈｅｎｅｗＳｙｓｔｅｍｏｆＮａtionalAccounts(ＳＮＡ）whichwasproposedinl968bytheUnited

Nations，includesageneralinput-outputaccountingframewo｢ｋＵｓｅｔａｂｌｅＵ＝(uM）ｏ（

commoditiesiconsumedbyindustriｅｓｊａｎｄｍａｋｅｔａｂｌｅＶ＝(vM）ｏfindustriesiproducmg

commoditiesjareitsmaintwotablesButitdoesnotcontainaninput-outputtableA＝(aM)ｏ（

commoditiesiforcommoditiesjSo､theSNAinput-outputframeworkisnotdirectlvuse{uｌ

ｆｏｒａｎｙｔｙｐｅｏfconventionalinput-outputanalyｓｉｓ

Ｔｏｃｏｎｖｅｙｔｈｅｉｎｆｏｒｍａｔｉｏｎａｓｐresentedinthisframework，theSNAsuggestsconversion

techniquesbasedonalternativesetofassumptions

Firstistheindustrytechnologyassumption、whichsupposesthattheindustriesare

bomogeneousas（arasproductiontechniquesareconcｅｍｅｄＴｈｉｓｉｍｐｌｉｅｓｔｈａｔｔｈｅｉｎｐｕｔｓｏ（

industriesareproportionaltotheirtotaloutputsSecondistbecommoditytechnology

assumption、whichsupposesthattechnologyisintrinsictothecommoditywhereveritis

producedimplyingtheinputso(commoditiesarestableandunique

Whichassumptiontocboose，includingallvariantsoｆｔｈｅｔｗｏａｓｓｕｍｐｔｉｏｎｓ、hasbeen

consideredby,amongothersStone,BatesandBacharach（1963）tenRaa,Chakrabortyand

Small（1984),andGigantes（1970）tenRaaetalcritisedtheindustrytechnologyassumptiononits

sensitivitytobase-yearprices2McGilvrayandMorrison（1982)，ｏｎｔｈｅｏｔｈｅｒｈａｎｄ，tookthe

assumptiontobemorepre(erable（orapracticalreason，writingｔｈａｔ“theindustrytechnology

assumptionenablesamoredetailedclassi(icationo（commoditiesthanindustriestobeused，，（ｐ

246)０１sen(1984)ａｎｄＴｈａＲｅ(1982)holdthesameviewonthispoint

Sinceweareinterestedmcomputationalproblems,ｗｅｆｏｃｕｓｏｕｒａｔｔｅｎｔｉｏｎｏｎｔｈｅｃｏｍｍodity

technologyassumptionBysetｔｉｎｇＡｃａｓａｃｏｍｍｏｄｉｔｙ－ｂｙ－ｃｏｍｍｏｄｉｔytableunderthe

assumption,ｔｈｅｕｓｅｔａｂｌｅｃａｎｂｅｗｒｉｔｔｅｎａｓＵ＝ＡＣＶ，Furthermore,ｗｉｔｈｇ＝ＶＬｗｅｄｅ(inethe
twomatrices：

Ｂ＝Ug-l matrixofindustryinputcoefficients

c＝vg-1 matrixofindustryproducts-mix

Here2denotesadiagonalmatrixwiththeeleme､ｔｓｏｆｇｉｎｔｂｅｄｉａｇｏｎａＬ

Ｔｈｅｎｗｅｈａｖｅ

Ａｃ＝ＢＣ－ｌ (1)．

Ｗｈｉｌｅｉｔｉｓｗｅｌｌｋｎｏｗｎｔｈａｔｔｈｅｃｏｍｍｏditytechnologyassumptionwillyieldnegative
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coefficients(egUnitedNations(l968Chapter3)ａｎｄStone,BatesandBacharach(1963,ｐｐ

ｌ６－ｌ８))westresshoweverthattheassumptionhaspotentiallyamoreseriousshortcoming;it

islikelytoyieldeconomicallymeaninglessnegativecolumnsumsAlthoughtheStone

method(Stone(ｌ９６Ｌｐｐ３９－４１)),inwhichjointproductsarehandledtobeminusinputs,will

yieldnegativecoeHicients,hisprocedureiscommonlyusedinpracticeinJapan,forexample

(AdministrativeManagementAgency（1984,ｐ２２)）

There(oreAcwithsomenegativeentriesdoesnotdiscourageusｆｒｏｍｕｓｉｎｇｉｔａｓａｔｏｏｌfor

appliedinput-outputanalysisHowever,tobeeconomicallymeaning(ul,ａｌｌｔｈｅｃｏｌｕｍｎｓｕｍｓ

ｍｕｓｔｂｅｎｏｎｎｅｇａｔive；otherwisetheyimplytheinstabilityofeconomicsystems

Section2introducesthedefinitionofdominantdiagonalo(Candattacksthecommodity

technologyassumptiononcomputatio､algroundstheoreticallySection3evaluatesthe

drawbackbysimulation,andpresentsthreeconjecturesofthepossibilityo(columnsumsbeing

underzero､ThissectionalsoillustratesexamplesSection4concludesthepaper．

２TheoreticalView

Considerthestaticinputoutputsystemy＝(１－Ａ)-1fwhereyistben-lengthcolumn

vectorsy＝lyilandf＝ｌｆｉｌ，andAisthen×nmatrix,ｗｉｔｈＡ≧OHere,yiisthetotaloutputo（

cｏｍｍｏｄｉｔｉｅｓｙｈａｎｄｆｉｉｓｔｈｅfinalｄｅｍａｎｄforcommoditiesi，Ｎｏｔｉｃｅｔｈａｔｆｏｒｔｈｅｓｅｓｔｅｐｓｔｏｂｅ

ｍｅａningfulforaspeci(ied（≧０，(１－Ａ)-lmustexistandtbisinversemustbesuchthaty≧OA

necessaryandsuHicientconditiｏｎ(or(１－Ａ)-1≧OisthatallprincipalminorsofAbepositive

(HawkinsandSimon(1952))Further､theSolowconditiononcolumnsumsofAisasuHicient

conditioMorit､Noticethateveni（ｃｏｌｕｍｎｓｕｍｓｏ（Ａａｒｅｏｖｅｒｕｎｉｔｙ，itdoesnotnecessarily

meantheinstabilityofeconomicsystemsl(thecolumnsumsareunderzero,however,itmeans

theinstability，

ＢｅｆｏｒｅｗｅｐｒｏｖｅｔｈｅｖｅｒｙｓｔｒｏｎｇｐｏsｓｉｂｉｌｉｔｙｏｆｓｏｍｅｃｏｌｕｍｎｓｕｍｓｏｆＡｂｅｉｎｇｕｎｄｅｒｚｅｒｑｗｅ

ｉｍｐｏｓｅｔｈｅｆｏｌlowingassumptiononthematrixo（industryｃｏｍｍｏｄｉｔｙｓｈａｒｅｓＣ

ＡＳＳＵＭＰＴＩＯＮ：Ｃｉｓｃｊｂｍｉ"α"Ｚｃ此ZgD"αノ

Here,Ｃ＝(cij),i,j＝1,…，、,issaidtohaveadominantdiagonal(Taussky（1949,ｐ672))iｆ

ｌｃｊｊｌ＞Ｃｊ （ｏｒａｌｌｊ

ｗｉｔｈＣｊ＝三k＝jlckjlTheassociatedsumsare：

Ｍｊ＝cjj＋ＺＲｉ＋ｌｃｋｉ ｆｏｒｊ＝１，．．，，－１

ｍj＝ｃｊｊ－ＺＲ－ｉ＋ｌｃｋｊ ｆｏｒｊ＝１，…，ｎ－１

Ｍｉ＊＝ｚＲ＝,ｃｋｊ ｆｏｒａｌｌｊ

ｍｊ＊＝Ｃｊｊ－ニレjCkj foralli（２）

FirstwediscussourassumptionThisisnotastrongassumption(Divay(1982,ｐｌ９４))when

eachindustryconcentratesitscharacteristicproducts,ｗｈｉｃｈｉｓａｌｗａｙｓｔｈｅｃａｓｅ

Ｗｅｎｏｗｓｔａｔｅｔｗｏｌｅｍｍａｓｆｏｒｌａｔｅｒｕｓｅ

ＬＥＭＭＡｌ(Taussky（1949,pp672-673)):〃ｔＣ＝(Ｍｉ,ノーI,…，〃6eα”/ｍａＺｒｉ〕CZ2ﾉﾉhicﾉＭａｓａ

吻伽"α"ｔｚ/HZZgo"α/、Ｔｈｅ〃Ｃｉｓ〃o"－si"g"んＺｒ．

－１２２－



(Proｏｆ）AssumethecontrarySinceCissingular，itfollowsthatthesystemofequations

ZR-lckjxk＝Ｏｆｏｒａｌｌｊ，

hasanon-trivialsolutionx1,…xmLetrbeoneoftheindicesforwhicｈｌｘｉｌ，j＝1，－，ｎ,ｉｓ

ｍaximaLThe7thequationimplies

lc『『｜｜ｘ『｜≧ニレ『｜ｃｋ『｜｜ｘｋｌ≧C『｜ｘ『｜，

whereＣ『＝ニレ『｜ｃｋ『｜、Thiscontradictsthehypothesis・ ＱＥＤ

ＬＥＭＭＡ２(Price（l95Lp500)):Let此matrjJcCI,＝(Ｍｉ,ノー２－，〃,此"oZBsa巾〃"α"Ｚ

ｃ此JgD"α/maZriJc，α"cノ

Ｃ１ｊ＋ＺＲ－ごCkjXk＝０， ｊ＝２，．．，，， （３）

6ｅａｓＷＰｍｑ／e〃αtio"s,α"〃ビハｏｍｃ〃"ｍ６ｅｒア＞Ｏ６ｅｓ"ｃｈｔ/ｉａＺ

ｌｃｉｊｌ＞(l/r)｜ｃｌｉｌ＋二R－，k=ｊｌｃｋｊｌｊ＝２，…、（４）

〃ｔＡｅＳＷｅｍｈａｓα〃"i9"CSO伽o"､蝉…．，兀川/be〃

max(|ｘ・｜…、｜ｘ、|)＜r、 （５）

(ProoOFrom(4)､ｗｅｇｅｔ

ｌＣｉｊｌ＞二R＝,ｋ=ｊｌｃｋｊｌ，ｊ＝2,…，n

Therefore､Ａｉｓｎｏｔｓｉｎｇｕｌａｒｂｙｌｅｍｍａｌａｎｄ(3)hasauniquesolutionAssumethat(5)ｉｓｎｏｔ

ｔｒｕｅＬｅｔｌｘ,｜＝max(|ｘ翌｜…ｗｌｘ⑪|)三rFrom(3)itfollowsthat-cmx,＝c,!＋

ＺＲ－､ｋ＝ickixk､Ｗｅｇｅｔｂｙｍｅａｎｓｏｆｔｈｅｅｌｅｍｅｎｔａｒｙｉｎｅquality

lCiillXil≦｜Ｃ,ｉｌ＋二R－２，－｜ＣｋｉｌｌＸ１Ｉ

ｓｏｔｈａｔ

ｌＣ⑪｜≦(l/r)｜Ｃ,ｉｌ＋二Ｌ萱,ｋ＝,ｌＣｋｉｌ，

Tbiscontradicts(4)ＱＥＤ

ＴＨＥＯＲＥＭｌ（Price,1951,ｐ498):LetC6eaLlbm"α"MZZgoMmaZ7ibc・乃e〃

Ｏ＜ｍい、,≦｜Ｃｌ≦Ｍ,…Ｍ⑪（６）

(Proof）ＴｈｅａｓｓｕｍｐｔｉｏｎｏｆＣａｎｄｍｊ＞OforalljassurethefirstinequalityConsiderthe

equationsystem(3)withthecoefficientmatrixCI1＝(cij)､i,ｊ＝２，．．，，，taken(romCThenthe

definitionofCimpliesthat(4)issatisfiedwithr＝lLetthesolutionof(3)ｂｅｘ２('),…，ｘ､('）

ＭｕｌｔｉｐｌｙｔｈｅｊｔｈｒｏｗｏｆＣｂｙｘｊ(1)，ｊ＝２，．．，，，ａｄｄｔｏｔｈｅｆｉｒｓｔｒｏｗａｎｄｕｓｅ(3)ｔｏｇｅｔ

ｌＣｌ＝(Ｃｕ＋c雪]x2(1)＋・・・＋cm1xn(1)）｜Cnl

Thustheinductivereasoningfoｌｌｏｗｓ

ｌＣ｜＝(cⅡ＋ＣＱ,x2(1)＋・・・＋ci,,x､(1)）（Ｃ22＋c32x3(2)＋・・・＋c"gxn(2))・・・ｃ、、

Ｓｉｎｃｅｌｘｉ(k)｜＜lforallkandj,ｗｅget(6)．QED

Thetheoremcontainsthefollowingcorollaryasaspecalcase、

ＣＯＲＯＬＬＡＲＹｌ:〃Ｃｌ＝(CM＊),i,ｊ＝1,…，、,ZAe〃

１/Ｍｊ＊≦cii＊≦１/ｍｉ＊ （７）

(Proof）PrincipalminorsofCareinvariantｕｎｄｅｒａｎｙｐｅｒｍｕｔａｔｉｏｎｓｏｆｉｔｓｓａｍｅｒowsand

columns，ｔｈｕｓｗｅｃａｎｔａｋｅｉ＝lwithoutlossofgenerality、Theｎ

ｍ］｜Ｃ１，｜≦｜Ｃｌ≦Ｍ］｜ＣｎＬ

Ｓｉｎｃｅｃ,!＊＝｜Ｃ,，｜／｜Ｃｌ，Ｍ]＊＝Ｍ１ａｎｄＭｎ＊＝Ｍｎ,ｗｅget(7)ＱＥＤ
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ＴＨＥＯＲＥＭ２：ＬｅｔＣ６ｅα〃×〃〃o"－"GgzJtizﾉｃｍａｊ７ｉ虻ロノiZﾉｉＺﾉｂｅｓａｍｅｃｏ血沈〃ｓｍｚＪｓＡ．Ｔﾉｹe〃ｔｈｅi〃

Ue7seClハａｓｔＡｅｓａｍｅｍｍｍ〃ｓ"ｍＺ／入．

(Proof)Ｗｉｔｈｌ＝(1,…，ｌ),Ｃ'1＝い，…，入)，＝ALPremultiplying(l／入）Ｃ'－１gives(l／入)l＝
Ｃ－１ｌ ＱＥＤ

ＳｉｎｃｅｅａｃｈｃｏｌｕｍｎｓｕｍｏｆＣｉsunitybydefinition,itfollowsfromtheorem2thattheinverse

o（Ｃｈａｓｔｈｅｓａｍｅｃｏｌｕｍｎｓｕｍｓ；

Ｃ－ｌｌ＝ｌ （８）

UsingMi＊＝１，(7)ｃａｎｂｅｗｒｉｔｔｅｎ

ｌ≦cjj＊≦ｌ/ｍｉ＊ (9)．

Theabovemequalitysuggeststhatl/ｍｊ＊，ｕｐｐｅｒｌｉｍｉｔｏｆｃｊｊ＊，tendstodecreasewithcij、ａｓ

ｇｉｖｅｎｉｎ(2)Ｂｅ(oreproceedingwepresenttheｆｏｌｌｏｗｉｎｇｔｈｅｏｒｅｍ

ＴＨＥＯＲＥＭ３:Ｃりんｍｎs"msq/Aca7esameac7ossα//commMties,(/α"`/o"/yがα〃ｃｏｍｍ〃sⅢｗｓ

ｑ/Ｂａ７ｅ叩α/αc7ossα//ｉＭ`sZries．

(Proｏｆ）ＡＣ，ｌ＝Ｃ'-1Ｂｌ＝Ｃ'一’ｓ、＝s＊ｓａｙｗｉｔｈｓ＝BlPremultiplyingC，tothethird

equat1onWegets＝Ｃ､s＊Ｉｆｓ＊＝gLthenwegetimmediatelys＝５１．Conversely,substitutings

＝百ｌｉｎｔｏｓ＊＝Ｃ－ｌｓｔｏｇｅｔｓ＊＝百Ｃ－Ｉｌ＝百lLastequationholds（rom(8)ＱＥＤ

ＮｏｗｔｈｅノtｈｃｏｌｕｍｎｓｕｍｏｆＡＱｇｉｖｅｎｉｎ(1),ｃａｎｂｅｗｒｉｔｔｅｎｂｙ

ｓｊ＊＝cij＊sj＊＋三F=jcij＊ｓｊ ＯＯ

ｗｈｅｒｅｓｉｉｓｔｈｅｉｔｈｃｏｌｕｍｎｓｕｍｏ（BThecrucialpointisthat,ｔｈｅｓｅcondtermcanbegreater

thanfirstterminabsolutevaluebecausecM＊≧landZicij＊＝limplythatatleastoneelement

mustbenegativeMoreprecisely,ifanegativeelementissufficientlylarge,ｓｊ＊islikelytobe

negat1veaswelLThepossibilitywillgettinghigher、ｉ、particular,ifthecorrespondingsiis

alsolargeOntheotherhand,ifthe(irsttermismuchgreaterthanthesecondsj*willbeover

unityThisismostlikelytooccurwhenthecorrespondingsjislargeandsomesi，ｓ(i≠j)ａｒｅ

small・

Theissuesinvolvedinanalyzingthesecaseswillbeillustratedbythefollowingsimplest

case，、＝2．Ｔｈｅｎ(ｌＯｃａｎｂｅｗｒｉｔｔｅｎ

ｓ,＊＝Ｃｌ，＊ｓ,＋ｃ望,＊ｓ望、ｓご＊＝ｃ,ご＊ｓ,＋ｃ空＊ｓ望．

Ｒｅｃａｌｌｔｈａｔｃ１，＊＋ｃ2,＊＝ｌａｎｄｃ,ご＊＋ｃ二・＊＝ｌｔｏｇｅｔ

ｓ,＊＝sﾖ＋c１，＊(s1-s2)，ｓご＊＝s,＋c空*(sご－s,）

Theseimplythats,＊＜Ｏｉｆｓ,＜ｓｕａｎｄｓ豊/(s2-s,)＜cⅡ＊,ｓ２＜Oifs,＞ｓ２ａｎｄｓ,/(ｓ１－ｓ雪)＜c空＊，

ａｎｄｓ,＊＝s望＊ｏｎｌｙｉｆｓＩ＝s2．Ｃｏｎｓｉｄｅｒｔｈｅｅｘａｍｐｌｅ．

｡-(&;I:〕〒０８…-O２
ＴｈｅｎｉｔｉｓｅａｓｙｔｏｇｅｔｔｈｅｉｎｖｅｒｓｅｏｆＣａｎｄｃｏｌｕｍｎｓｕｍｓｏｆＡｃａｓ

ｃに(_i-;:)M-L…M~Ⅲ
Notethefollowingfeaturesofthepossibilitiesintheexample・First,ahighervalueo(ｓ１ａｎｄ

ｌｏｗｅｒｖａｌｕｅｏｆｓ蜜resultinhighervalueofsI＊ａｎｄａｌｏｗｅｒｖａｌｕｅｏｆｓｚ＊・Ｉｎｔｈｅｃａｓｅｓ,＝０．９ａｎｄ
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s2＝０１，ｗｅｇｅｔｓ,＊＝ｌ７ａｎｄｓ２＝－０．９４keepingcijfixedSecond,ahighervalueofkresultin

lowervaｌｕｅｏｆｓｉ＊ａｎｄｉｎａｈｉｇｈｅｒｖａｌｕｅｆｏｓ２＊・Ａｔｃｌ,＝cz2＝０９，ｗｅｇｅｔｓ,＊＝０．８６ａｎｄｓ２＝

Ol4keepings1ands2fixedFinally,ｓ,＊＝s蟄＊＝Ｏ５ａｔｓ,＝s2＝０．５，coincidentwiththeorem3

３Simulation

lntheprevioussection，undertheassumptionofcommoditytechnology，ｗｅｓｈｏｗｅｄｔｈａｔ

ｓｏｍｅｓｊ，＊willbepossiblyunderzero(ＣＯ)whenkissmalland/orsjissmallandsomesi，s(i≠

j)ａｒｅlarge;converselysi＊overunity(Ｃｌ)whenkissmalland/orsjislargeandsomesi，＊(i≠

j)ａｒｅｓｍａｌｌｌｎｐｒａｃtice,furtherknowledgeconcemingtheextenttowhichthevalidityofour

argｕｍｅｎｔｃａｎｂｅｐｒｏｖｅｄｉｓｎｅｅｄｅｄＷｈｉｌｅｉｔｉｓｎｏｔｏｕｒｉｎｔｅｎｔｉｏｎｔｏｆｕｍｉｓｈａｃｏｍprehensive

answerforthisissue,however,ｗｅｈｏｐｅｔｏｓｈｅｄｓｏｍｅｌｉｇｈｔｏｎｉｔｂｙｐｒｅsentingtheresultsofa

setofcarefulldesighedMonteCarloexperiments

Theseexperimentsarepreformedundervariousconditions,AtfirstthevaluesofcijfortheC

matrixweregeneratedbythefollowingsimplescheme：

CLi＝ujj；cij＝uii×(l-uii)/二P＝iuij

Thevaluesofuij，swererandomlygeneratedfromauniformdistributioｎｏｎ[k,llwherek

meanstheproportionofcharacteristicproductintotalvalueofproductsofeachindustryThe

valｕｅｏｆｋｍｕｓｔｂｅｏｖｅｒＯ５０,ｗｈｉｃｈｉｓｄｕｅｔｏｔｈｅfactthatCisdominantdiagonaLThenthe

valuesofuij(i≠j)werealsogeneratedfromadistribuｔｉｏｎｏｎ[０，１]independentlyofu皿These

uii（i≠j）weremultipliedby（l-uM)/三F＝ｊｕｉｊｓｏａｓｔｏｍａｋｅｔｈｅｊｔｈｃｏｌｕｍｎｓｕｍequalto

unityNextthevaluesofsj、ｔｈｅｊｔｈｃｏｌｕｍｎｓｕｍｏｆＢｗｅｒｅａｌｓｏｇｅｎeratedfromauniform

distributionｏｎ［０，１１

３－ｌＥｆｆｅｃｔｓｏｆｎａｎｄｋｏｎｓｉ

Ｔｈｅｆｉｒｓｔｓｉｍulationisconductedtostudytheinfluenceofthenumberofcommoditieｓａｎｄ

ｔｈｅｖａｌｕｅｏｆｋｏｎｓｉ＊Thiswasspecifiedbythefollowingparametervalues;ｋ＝0.5,0.9,ａｎｄ、

＝４，２２.Ｗｈｅｎ、＝４，wecarriedoutlOexperiments，ｅａｃｈｗｉｔｈｌ６０ｒａｎｄｏｍｖｅｃｔｏｒｓａｎｄ２００

randommatrixＣＷｈｅｎｎ＝22,weconducted20experiments,ｅａｃｈwithlOrandomvectors

and20randommatrixC

Tablelshowstheresults・Ｔｈｅｆｉｒｓｔｒｏｗｓｈｏｗｓｔｈａｔｆｏｒｎ＝４ａｎｄｋ＝０．５，theproportionsof

Ac，ｓｗｉｔｈＣＯａｎｄＣｌａｒｅ４９６ａｎｄ４８１ｐｅｒｃｅｎtrespectively・Thesecondrowshowsthatfork＝

０．９thepercentisconsiderablysmallerthanthefirstwiththesamenNoticealsothatthesame

downwardtendencycanbeobtainedforn＝２２.Ｂｏｔｈｉｎｎ＝４ａｎｄｉｎｎ＝２２theresultsagreewith

thetheoreticalconsiderationmSection2Thefollowingconjectureistothiseffect・

ＣＯＮＪＥＣＴＵＲＥｌ：ＴﾉｹemolMhea,cte7zZthatα〃"m6eγq/comm0dIZjesα”加血cez/i〃ｍｏｱＭｉａ〃o"ｅ

ｉ"ぬstryasseco"ぬ７ｙＰ７Ｍ`cZMMbjg/be7MiePoSSj6i/itWﾉﾙﾉｾ`Ｍ,ZgCOJ"mSs"､s〃mbrzemamZ/o7

oUc7zJ"zty、

ＡＣｏｍｐａｒｉｓｏｎｏｆｔｈｅｆｉｒｓｔｔｗｏｒｏｗｓｆｏｒｎ＝４ａｎｄｔｈｅｓｅｃｏｎｄｔｗｏｒｏｗｓｆｏｒｎ＝２２reveals

substantivelydivergentresults・Ａｃｃｏｒｄｉｎｇｔｏｒｏｗｌａｎｄｒｏｗ３,ｔｈｅｐｏｓｓｉｂｉｌｉｔｙｏｆＣＯｆｏｒｎ＝２２

exceedsthepossibilityofCOforn＝４ｗｉｔｈｔｈｅｓａｍｅｋｂｙａｂｏｕｔ５０ｐｅｒｃｅｎｔ・Thisindicatesthat
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TABLElSimulationResults(0≦s≦l)＊

ｎ ｋＮｕｍｏｆＡｃ ＣＯ(underzero） Cl(overunity）ＣＯ＋ＣｌＣＯ－Ｃｌ

158,735[49.6％](178,873）

29,260［9.1％］（34,324）

3,877[96.9％］（11,302）

2,007[50.2％］（2,742）

154,077[48.1％](172,245）

27,795［8.6％］（31,647）

3,877[96.9％］（11,011）

1,526[38.2％］（1,684）

５
９
５
９

●
●
●
●

０
０
０
０

320,000

320,000

4,000

4,000

４ 88,587

3,043

３，７５９

８２１

224,225

54012

3,996

２，７１２

2２

＊NumbersinbracketsarepercentageｓｏｆＡｃｗｉｔｈＣＯ（Ｃｌ）ｃｏｌｕｍｎｓｕｍｓ，ａｎｄnumbersinparentheses

aretheseo（ＣＯ（Ｃｌ）ｃｏｌｕｍｎｓｕｍｓＣＯ＋ＣＩａｒｅｎｕｍｂｅｒｓｏ（ＡｃｗｉｔｈＣＯａｎｄＣｌｃｏｌｕｍｎｓｕｍｓ・ＣＯ－Ｃｌ

ａｒｅｎｕｍｂｅｒｓｏｆＡｃｗｉｔｈＣＯｏｒＣｌ．

themagnitudeofthenumberofcommoditiese(fectislarge・Thesimilarresultsareobtainedfor

row2androw4althoughthepercentagesarelower、Thesimulationresultsleadtothe

(ollowingconjecture

CONJECTURE2：ＴﾉhemorMYs`JggregzJrezﾉﾉ"川－０"伽tta6/ＥＭﾉｹﾋﾞﾉbig/be7isthePossi6i/ityq／Ａｃ

Ａａｚﾉi"ｇｃＭＪｍ〃ｓ"ｍｓｎ"ぬγＺｅｒｏα"cZ/ｏ７ｏＵｅｒ〃"ity、

ＲＥＭＡＲＫｌ：Itisawellknownfactthataproportionofsecondaryproductsofthetotaloutput

ofindustriesincreaseswithdiaggregationofinput-outputtablesSeeStahmer(1982､ｐｌ７４）

andUnitedNations(l97ap34)Tbisseemstosuggesttheclosecorrespondencebetweenthe

conjecturelandconjecture2

３－２EHectso（［sL、ｓ,,lonsi

Thesimulationdescribedaboveurgedustochecktheeffectｓｏｌａｒａｎｇｅｏ(ｓｉｏｎｓｉ＊，because

itmaybeunrealistictosupposethatsiliesbetweenOandlSo,inthesecondsimulation,ｂｙ

ｓｅｔｔｉｎｇｔｈｅｌｏｗｅｒｌｉｍｉｔｓＬａｎｄｔｈｅｕｐｐｅｒｌｉｍｉｔｓ１１,wetaketherandomvariablesitodistribute

uniformlyoｖｅｒｔｈｅ［Ｓｍ，ｓ,］toneglectthevariableoutsidetheintervaL

Wecariedout45experimentsfork＝０５，０７，０９，ａｎｄ(sL,ｓ,,)＝(028.072),(026,074),…，

(00,10)Ｆｏｒｅａｃｈｓｅｔｏｆｖａｌｕｅｓｏｆｋａｎｄ(sL,ｓ[,)､lOrandomvectorsand20randommatrixC

weregenerated・ForeachpairofsandCthecorrespondingsi*wascalculated

Figurelshowstheexperimentalresults、TheproportionsofCOdecreasewiｔｈｋＦｏｒｋ＝O5

thepossibilitiesofCOarestronglyrisingovertherangefrom(024,0.76)ｔｏ(006,094),and

thenclosetounity;forinstance,thepercentofCOisonlyO9percentat(026,074)and770

percentat(０１０，０９０)ThedottedcurvesofCO＋ＣｌlieentirelyabovetheCOcurveFork＝

O7andO9theresultsaresimilaralthoughtherapidincreasesnowoccurａｔ(018,082)ａｎｄ

(０．０４，０９６）respectively・

Thus,ｔｈｅgraphrevealstwoimportantthingsFirst,thepossibilitiesofCOandCO＋Cland

aredecreasingwithk,suggestingtheconjecurelSecond,theseposibilitiesareincreasing

ｗｉｔｈｔｈｅｒａｎｇｅｏｆｓｉ，sThisobservationsupportstheｆｏｌｌｏｗｉｎｇｃｏｎｊｅｃｔｕｒｅ

ＣＯＮＪＥＣＴＵＲＥ３:Ｔｈｅ江仙γ”αrZtルァα卿q/ＷＭﾉiehig北ristﾉiePossi6i/iZWMczUitﾉicoZm，z〃

szJm〃ｏＵｅ７ｚＪ"ｉｔｙａＭ/ｏ７ｚＪ"ぬγｚｅｍ．
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ロ閂．でロ。○』、一呵巨○百］国。９日○○口日○出｝でロゴ○の一句○二日①二一の呵○く｝○口○二⑰。『｝垣の。〔①二口○三二○で］の句○一○口｝

ロ［・で目二日、一口ロ○「一口］ゴー白○○口日日｝でロゴ○の一口○二日○①己の両Ｏく｝。■○（一口。｛｝｛』のゴー①二］ロ○三三○で］的甸Ｑ］○句｝

①の①二倍．○く｝○①の。①二一戸｝垣の。一○一一局二句①百三①二一○口］の。白の｝○①、皀日①二一で皀呵①野口一ら①シ①二一の。Ｅ茎

一二ｓ。○’一．已昌二○「二三日①⑪⑰。。｛］の『一呵臼の二］日①。』］【一一国。①曰の①①局の①一一『一室目のの○二①の①二日．ご白。８戸○』○

日の国消①でロゴの巳。の自白。一○○コ①良一一宮二二口二］①⑩ロ①の①二日易】の［」【』①シの「。『］甸二］］の①、、。の①二二・の］一コの２

｜口一員①【臣口①９×ので口呵のロ。［一口』①で一の○○一句。（］口［目①二］句［■①二］易Ｐの石口何ｍ←［①凶。］ｏの一口○ｏ二⑪百一二口］⑪①①ニニ

ロ○一の三○亡ＣＯ．『

．⑪①ＱｐＱ』句①声ｌ①吻甸□

｝。①。一○二。①二一口。①Ｑロ①で臣①Ｑ①で①二］で一○戸■【一一コ｝⑪⑰①Ｏ○コ⑰声①二一辱め目９日①昌一■、①宮⑪甸吻］。。で。』ローラー【一ｓ。Ｅ曰。。

、日一己①」一声囚．■○一］Ｑ日づめ⑪呵声⑭○一○口二Ｑ①一己ぞ。日日。ｏ①二一巨○で①②句△白ｏ－ａＥ。⑰吻呵【、○一○ローＣ①←］Ｃ二つ２９１房□

での一一句Ｃｌ。⑰①二一で①②ｏ９ｏ』Ｑ｜呵一①甸甸“ロ①一．（⑩囚［．□）、眉ＥｏＱ］」○二ｍ⑪三一⑰①一旬Ｑ弓日○ｍ一句（①トの［）易めめ２○（『

．巴ロ①日日８－コ｝Ｑ｜①二』一の二一」・｝①めめ・Ｚ・】且○Ｚ．｝・」凸で目・］・已一』○三一」・昌二の・ン・｝・」凸言呵二一

○」①二一一で一コ○三［．【］一⑫』①シ旨Ｐ一国」一切三つ二句二口ｍｏＥＣ』｝］皀呵』、呵声・］］甸已目で①］』○二Ｑづめ的■三二Ｃ局①の①」の三円（［

の①］。こ←。。」

○つ．［①⑦。○

｜｜‐〕⑪←１二ｍ一○つ．○『○・○

に

一の○八二

一一一の？一の一｝○の江口呵四でロ呵○く｝○の曰二の巨已二一○○［四四□○円四

一ヘト．○八茎

、

、

、

、

、

、

、

、

､､１
，

、

、

、

》⑭、つ

①［。○

、

『『のＣハエ

ｌ」囚［Ｉ

､！

［。＋ＣＣＩ‐‐‐‐‐ｌ１

ＣｏＩｌ－－－Ｉ－ｌ

囚」。○

ｍ囚．○

つ色①Ｕ』①二）

［。＋ＣＯで自己・ＣＯ

。①

○ｍ

○国

○つ［

○→

●



ＲＥＦＥＲＥＮＣＥＳ

[１］ＡdministrativeManagementAgency，ＧｏｖｅｍｍｅｎｔｏｆＪａｐａｎ（1984)：１９８０〃ｍ－Ｏ迦伽ｔ乃胸，

Tokyo：Ｇｏｖｅｍｍｅｎｔｏ｛Japan．

[２］Cressy，ＲＣ（1976)：“CommodityandlndustryTechnology；SymbolsandAssumptions,，，
MMi2sZ”＆ﾉhooﾉｑ/ＥＣＯ"ｏｍｃｓα"‘SOC､/SrMas,４４，１１２－１３１．

[３］Divay，ＪａｎｄＦＭｅｕｎｉｅｒ（1982)：“TwoMethodsofElaboratinglnput-OutputTables,，，in

CbmPj〃tio,ｚｑ/ｈ〃_ＯｍＰｍｎ６雌,ｅｄ、byJSkolkaBerlinHeidelberg：Springer-Verlag．

[４］Geary,ＲＣ(1973):"ReflectionsonNationalAccounting,"〃ど此硴u）q/肋のmeα〃WbzzJtA,１９，２２１
－２５１．

[５］Gigantes,Ｔ(1970):“TheRepresentationofTechnologyinlnput-OutputSystems,，，ｉｎＣｂ"t7i6ツー

tions'０〃"－０”"Ｍ"αlysis,ｅｄｂｙＡＰＣａｒｔｅｒａｎｄＡＢｒｏｄｙ・Amsterdam：North-Holland

[６］Olsen，ＪＡ（1984)：“AdaptationofDetailedlnput-OutputInformation：Restructuringand
Aggregation,”７ルルｕｉ２ｍｑ／Ｄｚｍｍｅａ，zdVlMtA,３１，３９７－４１１．

[７］Price,ＧＢ(1951):“BoundsforDeterminantswithDominantPrincipalDiagonaL，，Proce城"930／

ｔﾉieAme7jczz〃MzZAematjczJ／Sbciety，１２，４９７－５０２．

[８］ｔｅｎＲａａ,Ｔｈ,DChakrabortyandJASmall（1984):“AnAlternativeTreamentofSecondary

Productsinlnput-OutputAnalysis,”Reuieuﾉｑ/Ecolzomcsα"dSmtMcs,６６，８８－９７．

[９］Stone,RJBatesandMBacharach(1963):ＤＺｶﾂt-O岬uUMzZionsZ95イー1966,APmg7rJmme/br

G7ozutハ３，London：Chapman＆Hall．

[10］Stahmer,Ｃ（1982):“ConnectingNationalAccountsandlnput-OutputTablesintheFederal

RepublicofGermeny,"ｉｎＣｂ”ｉｍ如刀q/I>z川一ｏｚ`伽t乃6上s,ｅｄｂｙＪＳｋｏｌｋａ､BerlinHeidelberg：

Springer-Verlag．

[１１］Taussky,０（1949):“ARecurringTheoremonDeterminants,”AmericzJ刀MztAematicaJMbntﾉMy,５６，
６７２－６７６．

[12］Thage，Ｂ、（1982)：“TechniquesintheCompilationo（Danishlnput-OutputTables：ANew

ApproachtotheTreatmentoflmports,',ｉｎＣｂ”imtio〃ｑ/７）z〃－０岬”７２J6ﾉbs,edbyJSkolka

BerlinHeidelberg：Springer-Verlag

[13］UnitedNations（1968):ＡＳＷＦｍｑ／ﾉVbzZio"α/ＡＣＣ､`"ZS,SeriesF，ＮＯ２，Rev､３ＮｅｗＹｏｒｋ

[14］UnitedNations(1973):DZPz`t-Oz`伽t乃6ksα'2ＭＭ)Isis・SeriesF,Ｎｏｌ４,ＲｅｖｌＮｅｗＹｏｒｋ

－１２８－


	10-1.pdf
	10-2
	10-3
	10-4



