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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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