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I  

The purpose of this paperis to clarify theimplications of the  

“multiplier，，in theinpuトOutput mOdel．In the processOfthisreview，the  

inp甘トOutput mOdelwi11be examined rather criticallyin order to explore  

the conditions that would permit the multiplier’analy＄is to work more  

effectively for the policy recommendations．Accordingly，this paper  

should be viewed as the preliminar.y study for the purposes oE the 

Subsequent empiricalstudies．  

The following sectionIIbeginswith the concept of the multiplier  

in general．Inthissection，thesimple multiplierisdiscussed．Inthelight  

Of this terminology，the more sophisticated multiplier can be derived  

from theinput－Output mOdel，Whichis based on some technicalassump－  

tions．These assumptions，therefore，are the subject of sectionIII．  

Thisis the paper prepared for RegionalScience621and605，University   

Of Pennsylvania（1971），．The former part of this paper has alreadY been  
translatedintoJapanese and publishedin Kenk．yu NenPoh（AnnualReport）  
Vol．11，（1971）．   
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SectionIV digsinto the applications of theinpuトOutput analysis．The  

Hirsch method and theIsard－Kuenne method，Which represent rather  

early workin the field，are appraised for the derivation of the multi－  

plier．In＄eCtionV，the disaggregatedbasic－SerVice models are compared  

With theinpuトOutput mOdels for the multireglOnalprojections。It also  

evaluates thelocation quotients as a tooIu The paper closes with con・ 

Cluding remarks and a forwardlook．  

ⅠI  

Economistshavelongbeeninte工eStedinmeasuringthetotalimpact  

On employment，income，and output resulting from a glVen Changein  

investment．One of the mo工e uSefulanalyticaltechmiques developed by  

J．M．Keynes，based on the earlier work of R．S．Kahn，WaS that of  

the”はJわ♪／よ〝．  

In”The GeneralTheory of Employment，Interest and Money’’  

（1936）Keynes wrote as follows：  

“in a glVen Circumstances a definite ratio，tO be called the  

Muliiblier，Can be established betweenincome andinvestment  

and，Subject to certain simplifications，between the totalem・  

ployment and the employment directly employed oninvestment  

（which we sha11cal1the primary employment）u”  

After he assessed the multiplierintroduced by Kahn，he explained his  

OWn COnCept aneW（i．eu，theinvestment multiplier）：  

“our normalpsychologlCallaw that，When the realincome of  

the comm11nityincreases or decreases，its consumption will  

increase or decrease but not so fast，Can，therefore，be transla・  

tedwp not，indeed，with absolute accuracy butsubject toqual・  

ifications which are obvious and can easily be statedin a for・  

mallycompletefashionNintothepropositionsthat ACw andAYw  

havethesameslgn，but AYu〉＞ACw，Where C払is the consum－  

ptionin termsof wage－units．   
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Letusdefine，then，dCw／dYwasthe marginalbrobensi’ty  

io consume．This quantityis of considerableimportance，be－  

causeit tells us how the nextincrement of output wi11have to  

bedividedbetweenconsumption andinvestment．For AYw＝ACw  

＋AZw，Where ACw and AZw are theincrements of cons11mption  

andinvestment：SOthatwe canwrite AYw＝k・AIw，Whereト1／k  

is equalto the marglnalpropensity to consume．  

Let us callk theinvesimenimulii’bher．It tells us that，  

when thereis anincrement of agg工■egateinvestment，income  

willincrease byan amount whichis k times theincrement of  

investment．．〃  

Since Keynes，in histheory，dealtin broad aggregates，hisincome and  

employment multiplierswerealsohigh1y aggregated。Asamatterof fact，  

the concept of an aggregated multiplieris，byitself，a uSefulone．It  

plays animportant rolein public policy decisions，insofar as we are  

interestedin the overallimpacts．1）  

However，if we are moェ・einterestedin the details thanin the  

overa11impact，how，then，isthis best takeninto accountl？Letussup－  

pose，foI・eXample，that a decision has beenmadetostimulate economic  

activity by means ofinvestmentin public works．There wiu be an  

immediateimpact on the constructionindustry，but how willthe effects  

ofstepped－up COnStruCtion activtiy ramify throughout the economy？The  

impactsontheindustriesmostdirectlyaffectedcanbemeasured withlittle  

difficulty．．But whenone can recognizetheinterdependence of economic  

activities，itis apparent that theimpact wi11not belimited to those  

industries directly affected”These are the subject matterinthis paper，  

wheresomewhatmoredisaggregated multipliersareneededforthe study．   

1）Thisconceptwasused，for’eXample，in determining thesizeof the tax  

cut which followed enactment of the Revenue Act of1964．See W。Hり  

Miernyk，㍑The Elements ofInput－Output Analysis，N p．42＝   
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Before proceedingwith further analysis，1et us explain the multi－  

plier more specifically．For the fundamentalway of thinking remains  

the same thrOughout the paper，Which can be fully absorbedin the  

COnCept Ofthe multiblier．Ina generalway，We Candefine the multiplier  

as follows：  

Definiii’on；the multiplieris the number bywhichthe changein  

One Variable must be multipliedin order to present us the  

resulting changein another variable．  

Hence，the word“multiplier”itselfis used for the numericalcoefficient  

Showing how muchis theincreasein one variable resulting from each  

increasein another one．Then，letus Clarify theimplications ofthe  

multiplier analysis by11Slngthe following hypotheticalexample．2）  

Ass11me thatIhire unemployed resources to build a ＄1，000gar－  

age．Then as the firstimpact，my CarPenterS andlumber producers  

Wi11get an extra ＄1，0000fincome．But，thatis not the end of the  

StOry．If they a11have a marginalpropensity to consume of2／3，they  

Willnow spend ＄666．670n neW COnSumption goods．The producers of  

these goods willnow have an extraincome of ＄666．67．If their MPC  

isalso2／3，theyinturnwiu spend ＄444．44，Or2／30f ＄666．67（or，  

2／30f2／30f ＄1，000）．So the process willgo on，with each new round  

Of spending being2／30f the previous round．  

Thus，a Whole endless chain of secondary consumption respending  

is set up by my primary ＄1，0000finvestment spending．But，although  

an endless chain，itis adwindling chain．Byvirtueofaninfimitegeomet－  

ric progression，・it adds up to a finite amount。Diagrammatically，We  

Can Show these repercussion effects as follows：  

2）This writer owes the following hypotheticalexample to P．A．Samuelson，  
‘‘Economicsわ（8th edition）pp、215－217。   
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Figurel．．Income Generating Process  
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Totalamount ofincome generated：  

＄1，000十＄666．67＋＄444．44＋＄296．30十．‥．‥  

＝＄1，000」一＄（2／3）1，000＋＄（2／3）21，000  

」一＄（2／3）31，000＋‥．……  

＝＄〈1／（1w2／3）〉1，000  

＝＄3（1，000）  

＝＄3，000リ  

In short，if welet AYdenote the totalamount ofincome genera－  

ted，it can be preciselycalculated by the followingformula：  

』y＝（1／（1－MPC））・』′  

wherel／（1－MPC）is called theinvestment multiplier and AZis cal1ed  

themultiplicand．Itshould benotedthatthesizeofthemultiplierdepends  

On howlarge the MPCis．For our example，this shows that with an  

MPC of2／3，the multiplieris3，COnSisting of thelof primaryinvest－ 

ment plus2extra of secondary consumption respending．If the MPC  

Were3／4，then the multiplier would be 4，andifit werel／2，the  

multiplier would be2，etC．，Since the simple multiplieris always the  

reciprocalof the marginalpropensity to save（i…e小，1－MPC）．In other  

WOrds，the greater the extra consumption respending，the greater the  

multiplier．Thisis theimplication of the“simple multiplier．〃  

Now，1et uslookinto the realworld．It by no meanslooks so  

Simple as that above stated．It has been changing over time as we11as  

OVer SpaCe．For example，thelocation of newindustryin some reglOn  

always follows the structuralchange Of that area andits vicinity．This  

is wellknown as the agglomeration effect．FacingWith the situation   
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like this，how can we measureits resulting effectsin advance？In this  

COnteXtlies the role of multiplier analysis．  

The relevance of multiplier studies for programming regional  

developmentis obvious．′It neatly points up how growthin one sector  

induces growthin another．The relevanceofsuchstudiesforunderstand－  

lng regionalcyclesis also obvious as soon as we recognlZe that some  

impulses may be positive，Others negative；SOme eXPanSionary，Others  

deflationary．Regionalmultiplier analysis can be designed to handle any  

number ofvariables．Yet，the more variables a design encompasses，the  

more difficultitis toleave the conceptualstage and derive results of  

direct usefulness．8）   

In the followlng SeCtion，Wewi11discuss theinput－Output mOdel  

and examine the underlying assumptions critically。For the most com－  

prehensive regionalmultiplier analysis seems to be much associatedwith  

the use of theinpuトOutput teChnique．4）  

ⅠⅠI  

Theirlput－Output mOdel（or，the analysis ofinteIindustrialrela－  

tions）is known as one of the centralsubjectsin the field of modern  

economics．Historical1y speaking，in1931，W．W．Leontief got started on  

the work of completing the U．S．Input－Output Table byhimself．5）The  

reason why theinput－Output analysis was so keenly attracted the econ－  

Omists’attentions may be attributable to the fact thatit could succeed  

incorrectprediction forthe U．S．economyimmediately after thelast  

3）See W…Isard，‘‘Methods of RegionalAnalysis，〃p．189，pp．194－205 

4）As regards the economicimpacts，A。0‖ HiISChman made a distinction   

between the“backwardlinkage effect〃and‘‘forwardiinkage effect‖〃For   

the detailed discussion，See A．0．Hirschman，〃The Strategy of Econcmic   

Development，〃pp、100－104。Healso briefly refer工ed toitsrelations with the  

input－Output mOdel．  

5）Leontief，s basicideas were first publishedin his article，“Quantitative  

Inp11t－Output Relationsin the Economic System of the United States，，．the   

Review of Economics and Statistics，ⅩVIII，（1936） 
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WOrld warII．In this sense，tO predict or forecast the structure of the  

economy was the main purpose of theinput－Output analysis atleastin  

the beginnlng．  

However，it seems to me that the purpose of the studies based  

On theinputqoutput modelhas been gradua11y changing．Leontief has  

noticed this trend and stated，in the preface to“StructuralInte∫depen－  

dence and Economic Development，，，as follows：  

“The firstinternationalconference dTealtlargely with the empiN  

ricalimplementaionofinput－OutputSyStemS．Themajor emphasis  

Of the second conference was on statisticaland computational  

procedures and problems．The centraltheme of the third con－ 

ferencewasthe application of theinpuトOutPut analysis to pro－  

jection and developmentalplanning．”  

Thus，during the decade spanning the threeinternationalconferences，  

there was a marked．shift from emphasis on the problemsofconstructing  

input－OutputSyStemS tOthe application ofthese systems toa varietyof  

economic problems．6）  

In short，the historicaltrendin theinput－OutPut Studies can be  

characterized as the gradualshift from the fundamentalconstructions  

of theinput－Output tables toits applications to a variety of economic  

problems．It should be emphasized thatin thelight of the historical  

trend abovestated，theunderlyingassumptionsof theinput－OutputmOdel  

should be carefully scrutiIlized，When we applyit to some particular  

problems such as theimpact analysis under study．Theinput－Output  

analysis has had and continues to haveitscritics．Thisis，however，nOt 

at allunusual．Indeed，it would be unfortunateif the situations were  

Otherwise。TheadvancementofknowledgeisacceleIatedbyconstructive，  

scientific criticism．Weaknessesin any system of thought can be better  

6）See W，H∴Miernyk，“The Elements ofInput－Output Analysis，”p．80 

OLIVE 香川大学学術情報リポジトリ



香川大学経済学部 研究年報13  J974  一JJβ一  

attackedif they are pinpointed by detailed criticalanalysis．Thisis true  

not onlyofinput－Output analysis but of any scientific endeavor，Wheth－  

erin thephysicalorthe socialsciences．7）  

Letusreviewtheunderlyingassumptionsoftheinput－OutputmOdel，  

and ask ourselves agaln Why they areintroducedinto the modelexplicq  

itly？As regardsthe recognition of the realeconomicstructure，Leontief  

findsit as follows：  

“the realworld requires you to recognlZe the whirlpooIs of  

industrialrelationships characteri＄tic of generalmodels ofinter－  

dependence．Fortheproductionof coal，ironisrequired；for the  

productionofiron，COalis required；nO manCanSayWhether the  

COalindustry or theironindustryis earlier orlaterin the hier－ 

archy ofproduction．〝8）  

Therefore，insofar as we admit the Leontief，s recognition to be plausible  

Or reaSOnable，We are allowed to build up theinput－Output table，Since  

by usingit we can expect to catch up the round－by－rOund process of  

interactions among reg10nS aS WellasindustriesuIn other words，We  

Can derive the comprehensive（or，disaggregated）multipliers from the  

Ordinarylnput－Output table．  

Theinput－Output analysisis based on the followingthree tables：  

1）the transaction matrix table，  

2）theinput coefficient matrix table，  

3）theinverse matriⅩtable 

Among them，the first tableis the mostimportant．It has a property  

Of double－entry SyStem Where every cellstands for anlnput aS Wellas  

an output．．Owing to this property，We COme tO Obtain a clearidea of  

7）Ibid小，p．126 
8）Dorfman，Samuelson and Solow，“Linear ProgIamming and Economic A－   

nalysis，〃Chapt，9，（1958） 
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the struCturalcharacteristicsofoneindustrycompared withthe others．9）  

Suppose an economy divided into two endogenous sectors and one 

exogenous sector．Then，、the associated transactionmatriⅩtable can be  

written as follows：  

Tablel‖ Transaction Matrix Table  

さし」 、しし一＿M ＿．  

．ズ11  ∬12  

．方21  ．％22   

Whe工・e   

ガij＝Sales bysectoritosector j，  

Fi＝Sales by sectorir to exogenous demand，  

Xl＝∑xii＋Ft ＝grOSS Output Of sector多，  
7  

拓j＝purChases by sector jfrom exogenous sector，  

Vb＝tOtalvalue－addedin the economy．  

It should be keptin our minds that the abovegiven transaction matrix  

table should beviewed as the descYibti’ve devi’ce tothe effect thatitcan  

depict the struCture Of the realeconomyin a syste叩atic way．Further－  

more，if we want to make use of the transaction table not only as a  

mere descriptive device，but also as an analyii’caliool，We then have  

to set up some strong technicalassumptionsinit小 These assumptions  

are summarized as follows：  

1）constant returnS tO SCale，  

2）convexity of theisoquant surfaces，  

3）fixed coefficients of p工Oductionル  

If we admit allof these assumptions，then the following tWO  

9）For example，See H．Yamada＆TIhara，“AnInteIindustrialAnalysis of   
the Transportation Sector，〃theKyotoUniversityEconomicReview，（1969） 

OLIVE 香川大学学術情報リポジトリ



香川大学経済学部 研究年報13  ヱ974  －∫2クー  

tables（i．e．，theinput coefficient matriⅩtable and theinverse matriⅩ  

table）cふn be readily calculated to serve as the efficient tooIsin a  

VaIietyofeconomicproblems．Table2showsth6input coefficient matrix  

table which would be derived from Tablel：  

Table2．Input Coefficient Table  

＼、＼ ＼t  I  II  

WbeIeα官ブ（よ＝0，1，2；ノ＝1，2）  

＝．方り／弟ねⅠ■よ＝1，2；グ＝1，2，  

＝仇プ／∬プf血・よ＝0；ノ＝1，2．  

α11   α12  

α21   α22  

Ⅴ・Aい∫ 〃01α02  

Aninput coefficient，ai．］，meanSthe amountofinputs工equiredfromeach  

SeCtOrlto produce one dollar，s worth ofoutput of agiven sectorrj． 

Amoreintegralpart ofinpuトOutput analysisis the constructionof  

aninverse matriⅩtable，Which shows the direct andindirect effects of  

unit changeinfinaldemands．Specifically，it shows the totalexpansion  

Of outputin allsectors as a result of the delivery of one dollar’s worth  

of output outside the endogenous sectors by each sector．A delivery  

OutSide the endogenous sector means a sale to households，Or anyOtheI  

buyerincludedinthe finaldemandsector．AsTable3，the associated  

inverse matrix tableis expressed：  

Table3．Inverse MatIix Table  

＼＼い  ⅠⅠ  
Where bij（i，j＝1，2）isthe associated element  

in the Leontiefinverse matrix，1．e．，  

（′－A）‾1，  

Il∂．1∂12  
∂21  み22  

Mathematically，it can also be expressedin terms of the power series  

aS   

（′－A）‾1＝′十月十月2十A3十A4十月5十……．   
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In short，this table shows the totalrequirements，direct andindirect，  

per dollar of deliveryoutside the endogenous sector．  

So far we have seen that theintroductionofthetechnicalassump－  

tionsinto the transaction table madeit possible for us to derive the  

tablesoftheinput coefficient matrix anditsinverse withlittle difficulty．  

Mainlyused forour analysis are thelatter two tables．Therefore，before  

Obtaining some slgmificant conclusions based on these tables，We muSt  

Carefu11y examine theimplications of the above stated technicalassump－  

tions．  

The first assumption（i。e．，the constant returnsto scale）signifies  

that the production function has the property of homogeneity of degree  

One．．As for our simple example，the Leontief production function can  

be written as follows：1et aij be the requi工ed minimalinput of commodi－  

ty z per unit of output of commodityj，Wherei’＝0，1，2；j＝1，2．Then，  

ズ1＝漉〝（れ1／勘1，．方21／α飢，仇1／飢1），  

ズ2＝且戯乃（れ2／の2，∬22／α22，坑2／伽2）．  

If eachinput xillSincreased by the factor“t〃，Outputis alsoincreased  

by the factor“t，，．Hence，the property of constant returns to scaleis  

readily verified．  

The second assumption（i．e．，the convexity of theisoquant  

Surfaces）signifies the generalized diminishing returns．However，in the  

lnpuトOutput mOdel，a11theisoquant surfaces are assumed to have the  

righトangled corner，and thereby meet the second condition as a special  

CaSe．Viewed differently，it means that the elasticity of factor substi－  

tutionis always zero．10）If welet o－denote the elasticityofsubstitution，  

and MPl），MP2j denote the marginalproductivity of production factorl  

and2，reSpeCtively，then we have  

lO）For the detailed discussions on the elasticity of substitution，See Arrow，  

Chenery，Minhas，and Solow，“CapitaトLabor Substitution and Economic  

Efficiency，＝the Review of Economics and Statistics，（1961），pp小228－232 
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dJ∂g（鴛2J／．方1J）  凡才PIJ／凡才P2ブ  d（．ガ2J／∬り）  ＝0  
dわg（〃Pり／舶ア2ブ） ．方2ブ／．方り  d（〃Pり／A〟）2プ）  

The fixed coefficients ofproduction belongtothethirdassumption。  

In appraising theinput－Output mOdel，We need not discuss the qualifi－  

Cations springingfrom the use of constant production coefficients．They  

have been fully discussed elsewhere．11）However，the discriminating of  

the variedviewpointsrequlreS SOme discussions．Insofarasthe evaluation  

Of constant production coefficients，they may be classifiedinto the  

following three broad categories：  

1）In thelight of the theoreticalas wellas empiricalmaterials  

examined so far，this assumptionis very dubious．Hence，  

it may be perImissible only as the first approximation for  

Our analysis．  

2）Apart from the theoreticalexamination，it may be permissト  

ble simply becauseithasbeenfullyverifiedbythe empirical  

and statisticaltests．  

3）Not only from the empiricaland statisticalviewpoints，but  

also from the theoreticalviewpoints under certain circum・  

StanCeS，the fixed coefficients of production may be fully  

permissible．  

The order of arrangement of the above statements is followed by the 

grade of how much they arein favor of thegiven assumption．Accord－  

ingly，the thirdviewpoint，Whichis based on the soLCalled“substitution  

theorem，，，12）seems to be most advocating the constantproduction coeffi－  

Cients．nagrammatically，allof the technicalassumptions for theinpuト  

Output mOdelare picturedin Figure2．  

11）See W．IsaId，“Methods of RegionalAnalysis，”pp．、338－343 

12）As regards the theoreticalverificationsofthe〃substitution theorem，，，See  

TC，Koopmans，ed”，“Activity Analysis of Production and Allocation，〃   

（1951） 
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Figure2．TechnicalAssumptionsin theInpuトOutput Model   

C旭七pll七k  

In short，the foregOingdiscussion can be summarized as follows．  

Any modelis always based on some assumptions．If the conclusions  

derived from the modelturned out tobe misleading，thenthe underlying  

assumptions ofits modelshould be fu11y scrutinized above allthings．  

We have so manyinput－Output applications to a variety of economic  

problems，but allof them are basically stemmedfromtheseassumptions．  

It should be noted that these assumptions，SuCh as the fixed coeffト  

Cients of production，the elasticity of factor substitution being zero，  

and the constant returns to scale，areintroduced only because we want  

to use the transaction table not as a mere descriptive device but as an  

analyticaltoolfor our study．Hence，With anaid of these assumptions，  

We are able to analyze the realwo工1d more effectively and more mean－  

ingly．The merits of theinput－Outputanalysisliesin thesystematicoper－  

ationality．  

ⅠV  

A1lof theinterregionalinput－OutputtablesconstructedintheUnited  

States to date and allof the early regionaltables were based oninput  

coefficients taken from the nationaltable．The procedurein construCting  

such tables was to estimate total gross output figuIes for each industry 
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and sectorin the region or reglOnS tO beanalyzed．These figures，for  

eachindustry and sector，Were then multiplied by naii－onalinputcoeffi－  

cients．13）  

The resultin each case was a table ofinterindustry flows based  

On the assumption that regi’onali’nbut Paiterns wereirdeniicalto na  

inPuiPaiterns．This assumptionimposes a severelimitation on the use  

Of suchinput－Output tables for analyticalpurposes．The major problem  

invoIvedin uslng nationalinput coefficients to construCt regionaltables  

is that ofvariationsin”industry－mix〃and“production，mix”fromregionto  

r・eg10n．This problemis minimizedif a table of nationalcoefficientsis  

availableingreat detall．However，eVenin this case，itisnot completely  

soIved．The problemis essential1yone ofindustrialclassification．  

Animportant forward stepin regionalinput－Output analysis was  

taken by Moore and PeteISen When they constructed theirlnput－Output  

table for Utah．These authors followedIsard’s procedurein estimating  

totalgrossoutput figures for the26sectors of their transactions table  

from published sources．Their next step was to use nationalinputcoef－  

ficients to determineinterindustry flows as a first approximation．  

Fo1lowing this，the row and column distribution for each sector was  

modifiedin thelight of differencesin reg10nalproductive processes，  

marketingpractices，Or prOduct－mix．These modifications were based on  

a11theinformation they could obtain aboutindividualindustries，On  

technicaldata，and on estimates constructed from employment and  

income data．Such modifications of nationalinput coefficients were  

feasiblein the Utah study，14）but they could have been used only at  

great expensein earlierstudies coverlnglargerand more densely popu－  

13）In this section，We draw heavilyon W．H・Miernyk，Ibid．，pp．66－69．  
14）For the detaild discussions on the method of Moore－・Petersen，See F．T 

Moore andJ．W．Petersen，‘‘RegionalAnalysis：AnInter’industry Modelof   

Utah，”the Review of Economics and Statistics，VOl．37，（1955） 
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latedgeographic areas．TheMoore－Petersen studyserved as amodelfor  

Other reg10nalscientists，however，and marked a major step forwardin  

regionalinput－Output analysis．  

1．The Hi工SCh Method  

The next ma．ior advanceinimplementing the regironalinbut－Ou  

modelwas made by W．Z．Hirschin his study of the St．Louis Metroq  

POlitan area．Hirsch followed the customary practice of obtaining gross  

Output figures，and other〃controltotalsりfrom published so11rCeS．He  

did not，however，apply nationalcoefficients to these controltotals tO  

Obtaininterindustryflows．Instead，input and output data wereobtained  

formostlarge and medium sized companies operatingin the St．Louis  

area．‥eaCh of these companies assigned one ofitskey officials to work  

with the research staff of this study for a three－mOnths，period．Each  

COmpany preparedits ownlnput－Outp11t table for－1955．The participants  

in the study were carefully briefed ora11y andgiven writteninstructions  

to ensure uniformity of reporting．Where only a sample of firmsin an  

industry wasincludedin the survey，the sample results were“blown  

up，，on the basis of employmentdata．Once theinterindustry flowshad  

beenestablished，the aggregated resultscould be comparedwith control  

totals obtairled from published data，and the necessary reconciliations  
were made．15）  

While the method employed by Hirschis expensive and time－COn－  

Suming，thereislittle doubt aboutits superiority to other estimating  

techniques．Because，One Of the majorcriticism＄Ofregionalinput～O11tput  

analysis，made before Hirsch published the resultsofhisstudy，WaS that  

Of uslng nationalcoefficients atthe regionallevel．Byusingprimarydata  

Hirsch avoided this criticism．Butit must be emphasized that the more  

accurateinput coefficients derived from the St．Louis table were ob－  

15）See W．Z”Hirsch，“Interindustry Relations of a Metropolitan Ar．ea，”the   
Reviewof Economics and Statistics，VOl．41，（ユ959）．   
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tained only at relatively high cost．  

Since publication of the Moore－Petersen and Hirsch studies，few  

regionalinput－Output analyses have relied on nationalinput coefficients．  

For one thing，by thelate1950，sit was recognizedthatthe1947national  

input coefficients could nolonger be usedwithout maior adjustments．  

Some ofthe moreIeCentStudieshaved11Sed the Moore－Petersenapproach  

Of applyingadjustednationalcoefficientstostate orregionalcontroltotals．  

Others，however，have fo1lowed Hirsch，sleadin conducting surveys to  

Obtain estimates ofinterindustry flows．  

Ba＄ed on thisinterindustryflowtable，Hirschattemptedsomeinter－  

esting activity andimpact proiections．We now turntO a discussion of  

the secioralmultibliers derived from his studyof the St．Louis metro－  

politan area．For these concepts may be viewed as powerfultooIsin  

assesslng theimpact of finaldemand changes on the economic activity of  

a metropolitan area．  

The first stepin the development of sectoralmultipliersis to close  

the basio transactions table with respect to households，if we areinter 

estedin thelocalmultiplier effect resulting fromnew householdincome  

generationin the area．The next stepis to compute the direct andindi－  

rect Iequirements per dollar of final demand for the new system which 

includes householdsin the processing（or，endogenous）sector．To eva－  

111ate and compare theincomeimpact of finaldemand changes，tWO  

kinds ofincome multipliers were calculated by Hirsch．The multipliers  

and the detai1s of his calculation are glVenin Table4．  

The first columnin Table4is the household row of theinput  

COefficient tableincluding householdsin endogenous sector（1et this  

matriⅩbe Ah）．Column2is the sum of the household coefficient of the  

COrZ’esponding column of Ah times each colurr）n entry Of theinverse  

mat工ix which has notincluded householdsin endogenoussector（let this   
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Table4．IncomeInteractionsin  
the St。Louis Metr・opOlitan Ar’ea，1955  

Ⅰ．：．1山王i。－、Ⅸレ、：   ‾；．．－占：う 小・∴ 

1．Foodand kindred products ．14 一・23 ・091l77 一36・13 ・22 2・57  

2．Textiles and apparel  ・32・41 uO91‖28 ‖641、23 ・32 2100  

3. Lumber and furniture ・35”491・141Al771・28 042 2一20  
4．Paper andal1ied products ・26・39・131…50”62・23 小36 2・・38  

5．Printing and publishing   ・45・56・111l24187 ハ31 ‖421…93  

6．Chemicals  ・25・32・071128′51 小19 ‖26 2104  
7・uCtSOfpetroleum＆ 小08・13・051u72 小221・09・142小75  

8”Leather andleather prod・．38．47．091一25．75 巾28“371・・97  

9．andsteel  ．35．46．111。．30 ‖73．．27．．382…08  

10。Nonferrous metals  ・27 巾40・131・5164”24“37 2・I37   
11・ 

t 

metalproducts  
12日 Machinery（exceptelectrical）・31・44 …131l44・70・26“39 2爪26   

‥∴ 
ー・一 

． ．．。二‥ 

15・OthertranSpOrtationequip－．33．37．．041．13。59。22 小261u79  
ment  

16．．Miscellaneousman11fact11ring・37・53・161”43 い85・32l48 2L30   
17小 

． 

18．Rai1road transpo工tation   ・39 ハ51 u121l291P81 …30・42 2小08  

19．Other transportation  ・43・54・111・25 小86・32・・43 2・00  

20．．TIade  ・61・73 0121‘191－16 小43・551・90  

21．Communications  ・44・49・0511・10“79”30 小351l80  
22．Finance＆insurance；rentals・34・50・161r48 小84・34”50 2…47  
23・eSSandpersonalser－・57 小74・1711291l16 －A2・592・03  

24り Medical，educational＆non－．77．86．091．111．34．481・571・74  

25．。   ．36．49．131い36．82．33．462．28  

26．．Eatingand drinking places・35 ∩51・・161・48182 一・31 n47 2・34  

27lCapitalconstruction＆main・小40．59．191．4793．34．53 2小32 tenanCe．  
流iビしてi．爪．mビビIゞ  ニ Diii㌫ 中 ii云こ  

omechange  
e  

Source：W小 Z．Hirsch，Ibid．，p．365．   
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inverse matriⅩbe（（－A）rl）．  

In column3，the difference between column2and columnlis written．  

Fromthese numericalresults，the first multiplier，What he calls mode1  

1，is derived，andis presentedin column4，Whichis equalto column2  

divided by columnl．  

It is evident that the first type of multiplier mag be referred to 
as a“simpleincome multiplier，”sinceit takesinto accollnt Only the  

direct andindirect changesinincome resulting from anincrease of one  

dollarin the output of alltheindustriesin the processlng SeCtOrS．In  

Other words，it assumes that neither consumer expenditures norinvest・・  

ment expenditures for new plant and equipment are affected．In order  

to make allowance forconsumer expenditure adjustments，he steps for－・  

ward to yield the second type of multiplier，What he calls mode12．  

Column 5is the household row of theinverse matrix whichincludes  

householdsin endogenous sector（i。e．，the householdrowin（Zd－Ah），1）．  

For the further reference，COlumn5minuscolumn2iswrittenin column  

6，and then column3plus column6is writtenin column7．Final1yin  

column8，the second type of multiplier，Whichis equalto column 5  

divided by columnl，is presented．It should be noted that the second  

type of multiplieris a more realistic measure which takesinto account  

the direct andindirect effectsindicated by theinput－Output mOdelplus  

theinducedchangesinincome resultingfromincreased consumerspend－  

1ng小In this sense，for each sector，the second type of multiplier wi11  

always belarger thanits first type counterpart。  

Now theimbli’caiionsof the abovedefined multipliers are eluci－  

dated．They reveal that different amounts ofincome are generated by  

different sectors of the economy evenif we assume that each sector  

expandsitsoutput bythe same amount・16）The firsttypeof multipliers  

16）Asfordifferencesinthedirectincomeeffect，Hirschpointsout the fol，  
lowingfour main reasons：i）the relative differencesin wagelevel，ii）the   
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arelimitedtothedirectandindirecteffectsonincomeofa glVenChan－  

gein output，but the second type of multipliers also show the chain  

reaction ofinterindustry reactionsinincome，O11tput，and once more、On  

COnSumer’eXpenditures．Itis clear・1y theinterindustry flow modelthat  

makes possible the traclng and evaluation of this chain reacti’on．  

There are some technicalproblemsinvolvedin computingincome  

multipliers．The most empiricalinpuトOutput multipliers have beenlocal  

Or reglOnal，and among the problemsinvoIvedin conducting regional  

input－Output analyses are those resulting董romthelack of data on con－  

SumerSpendingpatternsforsmal1areas．Hence，Weneedsome additional  

assumptions about cons11mer behavior．Hirsch，forexample，aSSumed that  

“changesin consumer spendingwereproportionalto changesinincome．〃  

Because of this assumption，he had overstated theincome effects of  

Changesin finaldemand．However・，this shouLd not be taken for a criti－  

Cism of the Hirsch studies，Since heis fully awarIe Of thelimitations of  

his consumer data，and specifically points out the effects which hisas－  

Sumption had on the reglOnalmultipliers he computed．17）  

In short，We may COnClude with the followlng StatementS．One  

Should not exaggerate thelimitationsof琴eCtOralmultiplierscomputedfrom  

reglOnalinput－OutputmOdelsbecause oftheunderlyingassumptionsabout  

COnSumer behavior．One assumption，ifit were not plausible，Can Well  

be substituted foranOther one．By so doing，We COme tO reaCh far  

better ass11mptions．For many analyticalpurposes，they are more useful  

and r’eVealing than aggregate multipliers whichrelateonlytotheeconomy  

as a whole．   

differencesinlaborintensity，iii）the differencesinlabor productivity，iv）   

the relativeimportance ofimportedinputs，aS the most decisive factors 

See W。Hirsch，Op‖ Cit小，pp‖363－364 

17）Hirschhas obtained someinteresting fact－・findings concerning theI・elation・   

Ships among the varied multipliers，Whichwi11be discussedand statisticallT   

tested belowin Appendix．   
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2．TheIsarrd－Kuenne Method  

Attentionis now turned to the method for computing emP10．ymeni  

multibliers used byIsard and Kuenne topr・Ojectestimated totalemploy－  

mentin the Greater New York－Philadelphia reg10n aS a reSult of the  

expansion of the steelindustryin the area．From the methodological  

point ofview，their studies are related to theiterative technique for  

Obtaining estimates of the direct andindirect requir・ementS per dollar of  

sales to finaldemand．18）  
ノ  

Theystate asfollows：19）  

“Itis the purpose of this paper to attempt some developmentin  

the theory of agglomeration and of broad spatialclustering of  

alleconomic activities bygrafting on to the sounder elements of  

location theory a modified reg10nalinpuトoutput schema．  

Viewedfrom a different standpoint，Weattemptanimpactstudy，  

Wherein the direct andindirect repercussions of thelocation  

Of a basicindustryln a reglOn are eValuated．”  

In this context，the first stepin theIsard－Kuenne analysIS WaS tO  

estimate the agglomerationeffect byanalyzingtheclusteringofestablish－  

ments around a similar basicinstallationin other area．The next step  

was to estimate the shiftsin production that would occurin the reglOn  

under study．Followingthis，eStimates of production－WOrker employment  

were made for eachof the‘‘satelliteindustries which were expected to  

be attracted to the new basicindustry．Up to this point，the analysis  

depended heavily uponlocation theory andinformed judgement．   

18）On the derivation of theinverse matrix，there exist twomethods，Which   
might be called the direct（orelimination）method andtheindirect（oI－iter・   
ative）method，reSpeCtively．Thelatter has atleast two advantages：i）  
COmputationalpr’oCedlユreS are remarkably simpユe，ii）ecoJIOmicinterpretations  

Can readily be given 

19）See W小Isard＆Rl・E．Xuenne，“Thelmpact of Steelupon the Greater  
New York－PhiladelphiaIndustrialRegion，〃 the Review of Economics and   

Statistics，VOl．35，（1953）．   
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Tlle neXt Step WaS tO eStimate the“billof goods，，which would  

have to be furnished to the area．This consisted of a11inputs which  

would be absor・bed by the basicindustry plus the satelliteindustries  

which would be attr・aCted toit by the agglomeration effect．Thisis the  

point at whichinbut－Outbutanalysis wasintroducedintothestudy．With  

reference to this point，they state as follows：  

“Indesigning our study we made animpoItant mOdification of  

the traditionalinpuトOutput matrix．Sincein reglOnalanaLysisit  

isimportant to catch thelocalmultiplier effect resulting from  

the generation of newincome，households have beenintroduced  

into the structuralmatrix as anindustry．Hence，thelabor and  

Other household servicesIequiredl）y the new activities are  

recoI・ded．M  

Each of the coefficientsin this table was multiplied bythe doliar  

VOlumeofitsexpectedproductionderivedfromtheemploymentestimates．  

This was done forboth the basic andthesate11ite activitiesto obtain the  

totalinitialinput requlrementS．こFollowing this，the mihi’mumlnput  

requirementsto be p工Oducedin the area weIe eStimated・The figures  

Were derivedbyIsard－Ⅹuenne by agaln relying onlocationtheoryand  

informed judgement．  

After allthe estimates had been made，a table was constructed  

listing the basicindustry and allotherindustriesin the area．Itis  

reproduced asTable5below．The totals foreach45inputsare工eCOrded  

in columnlof the Table．After the bi1lofgoods had been constructed，  

it was necessary to determine the fractzon of the total amount of each 

lnputminimallyexpectedtooriginateinthearea．Thisstep wasnecessary，  

Sincein their study the expansionary effect on the economy of the a工・ea  

is maintained by onlythe outputs which are produced within the area．  

The determinationofthe above fraction foreachindust工ialactivity  

WaS based on the smallamount oflocation theory directly relevant，On   
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Table5．I）irect andIndirect Reper・cussion of  

－・ヱβ2－  

（1）（2） （3） （4）  IndustrialSector  

1．Agriculture＆fisheries  
2．Food＆kindred products  
3．Tobacco manufactures  
4．Textile millproducts  
5．AppaI■e1  

6．Lumbe工＆wood pI■oducts   
7．Furniture ＆ fixtu【eS  
8．Paper＆al1ied products  
9．Printing＆publishing  
lO．Chemicals  

ll・PiOductsofp抽0ユeum＆c？al  
12．Rubber products  
13．Leather＆1eather products  
14．Stone，Clay，＆glass product＄  
15．ⅠⅠ・on＆steel  

16．Nonfe‡・工・ousJnetals  
17‖ Pl11mbing＆heating supplies  
18．Fabricated structuralmetalprod．  
19．Other fabricated metalproducts  
20．Agric，1，mining，＆const．machinery  

21．，Metaトworking machinery  
22い Other machinery（except electric）  
23小 MotoI・S＆geneI■atoI■s  
24．R′adios  
25．Other electricalmachinery  

26．Motor ve王1ides  
27。Other transpoI・tation eq11ipment  
28．．Professionai＆scientific equip．  
29．Miscellaneous manufact11ring  
30．．Coal，gaS，＆electric power  

31叫 RailI・oad tIanSpOI・tation  
32一．OceantranSpOrtation  
33．Other transportation  
34．Trade  
35．Communications  

36．Finance＆insu工・anCe  
37．Renta1  
38．Business services  
39．Personal＆repair services  
40．Medical，educ．，＆nonprofit org，s  

41．Amusements  
42．ScI・ap＆miscellaneOuSindustries  
43．ロndistI・ibuted  
44．Eating and drinking places  
45．Housebolds  

Totals  

0．0  0   

176．8 17，660  
0〃0  0  

386．5   406   
964．2 10，124   

280．5   93   
578．6   802  

1，927．．5 1，674   
383．0 5，929  

4，781．9 3，599  

2，734．2 2，547  
1，257．2   355   

129．5   679  
1，354．8   441  

60，585‖313，566  

6，799．5 1，667   
798．1  248  

1，392．3、 312  
12，708．4 2，146   

182．6   46  

1，847．3   270  
11，385．4 2，675  
2，253．2   226  
1，368．7   428  

10，887．0 2，011  

5，053．1  742   
521．1  276  

1，610．7   801  
3，070．1 2，888  
3，883．5 1，843  

10，181．9 6，010   
343．．0   331  

3，970．4 8，422  
13，271．3 36，585  
1，611．6 2，409  

2，777．6 9，472  
2，867．9 26，222  
5，071．6 2，385   

377．114，399  
0．0 9，811  

50．、0  0  
294一．6 60  

0．0  0   
3，864．710  
1，285．6 75   

5，610。7 5  
1，753．4 33   
4，818．7 40  

425．5 90  
10，626．4 45  

10，936．6 25   
8，381．515  

647．7 20   
9，031小715  

121，170．5 50  

33，997．4 20   
3，192、．4 25   
3，480．7 40  

31，770．9 40   
3，651．3 5   

7，389．125  
28，463．6 40  
11，265．9 20   
4，562．2 30  

21，773．9 50  

50，530．810   
2，605．5 20   
3，221．4 50   
5，116．8 60   
7，767．0 50  

13，575．8 75  
457小3 75   

4，179．4 95  
13，969．8 95  
1，790．7 90   

3，086．2 90   
3，018．8 95   
5，338．5 95  

396．9 95  
0．0 90  

0．0 90  0．．0 3，677   
8，388．2 50 4，194．．1 2，054  

103，638．6 50 51，819“3 5，875  
0．0 95  0い0 16，916  

348，281小0 82285，590．4 63，002  

903，807．7   521，377．2282，024  

SollrCe：W．Isard and R．E．XuenneIbid．，P．299．   
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New Basic Steel CapacitV 

（5） （6） （7） （8）  

（1）  

Input requirements of inital 

steeland steeトfabricating  

activities（よ循＄拍拍甜戒）  

（2）  

Minimum percentageofinput  

requirements to be produced  

ln aI■ea  

（3）  

First lound expansions in 

aIea（i乃＄相即5α〝d）  

（4）  

SecondIOund expansionsin  

aI・ea（よ〝＄拍㈹・Sの適）  

（5）  

ThiId round expansions in 

aIea（i〝＄緑伽・ゞα〝d）  

（6）  

Stユm OfI・O11nd expansionsin  

area（i乃＄才力0〝ざα〝d）  

（7）  

Totalnew employees coIre－  

spondingtoroundexpansions  

（8）  

Totalnewemployeesininitial  

Steeland steel－fabIicating  

activities  

（9）  

Over－・al1t（〉talofnewemploy－  

eeS   

0  0  0  

8，249  42，492 1，833  
0  0  0  

39  1，280  142  
3，461 21，155 2，302  

36  450   64   
198  2，000  234  

1，297  6，574  426  
3，014 14，617 1，667  
1，630 12，077  601  

1，118  7，634  228   
102  1，879  169   
194  1，371 150   
139  2，083  268  

2，965  78，335 6，093   

381  9，063  505  
50  1，189  118  
33  1，809  151   
561 16，1211，537   
11  251   22   

43  2，210  289   
551 15，384 1，486  
42  2，560  301   

101  2，026  192   
432 13，903 1，427   

260  6，421  389  
69  958  117   

287   3，123  416   
982  8，418  845  

2，693 11，079 1，100  

2，390  21，532 3，308   
170  1，021 110  

2，836 19，694 2，394  
11，855  83，64213，874  
1，283   7，305 1，191  

5，062  25，252 2，329  
9，603  55，680  909  
2，406 13，384 1，305  
5，088  24，212 4，443  
2，160 17，271 4，370  

1，066  6，5911，100   
727   7，411  771  

6，019  69，236 7，208  
3，903  29，551 3，705  

80，894 509，578  

0  

1，833  
0   

142  
2，302  

64   
234   
426  

1，667   
601   

228   
169   
150  
268  

17，759   

505  
3，758  
1，571  

11，597   
729   

11，666  

3，640  
1，420  

10，060   
707  

2，705  2，994   
28，607  30，093  

‡10，392‡12，312   
8，770   9，159   
4，605   4，722  

416   
6，108   6，953  

1，100  

3，308  
110  

2，394  
13，874  
1，191  

2，329  
909  

1，305  
4，443  
4，370  

1，100  
771  

7，208  
3，705  

164，4001，177，822 70，089  8・8，680 158，769  
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the accumulatedproductionandde工ivedconsumptiondatafortheir area，  

on dataof董lowsof commoditiesintoandoutofthe area，and final1y，On  

iudgements ofinformed persons within the area．These fractions are  

recordedinpercentagetermsincolumn20fTable5・Itshould benoted  

that agaln，manySubjecti’ve deci’sionshadto bemade，andin each case  

theyattributedto the area the production of only that fraction of the  
lnputS requiIed of an activity，for which they felt theIe WaS a firm  

basis．  

Applyingthe percentages of column2to the correspondingitems  

of columnlyields column3，Which records（asfirmminimums）the fi工St  

round expansionof eachindustrialactivityin the area which theyanti－  
cipate willbe requiredtomaintainthenewsteelcapacityanditsassociated  

fabricatorsin reasonably fulloperation．It should be noted thatin column  

3the requlrementSOfsteelandofthediverseoutputsof steel－fabricators  

areconsideredtorepresentdemandwhichisoverandabovethe demands  

forsteelandfabricatedsteelproductswhichinitiallyjustifiedthe erection  

of new basic steelandsteel－fabricatingcapacities．Ineffect，theseindus－  

tries mustproduce beyond theirinitialcapacity．  

The embloymenimultiplier was then derived by computinga  

series ofりrounds of expansion．〃 The first round was computed by ap－  

plying the percentage ofinput requirements tobeproducedin the areato  

the totalinput requlrementS．This procedure was applied successively  

untilseveralrounds had been computed．After each of the rIOunds had  

been computed，theywere added together to obtain the sum of round  

expansions．For eachindustrialcategory（except the household sector），  

the value of output per workerin1947 was used to obtain a crude  

estimate of new employment corresponding to the sum of the round  

expansions of column6．  

Their estimates may be summarized as follows．The new steel  

millwould employ aboutll，700 worker・S．The agglomeration effect was   
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expected to attract metal－fabricatingeStablishments which would employ  

additiona177，000workers．Thus，altogether estimated88，700new jobs  

were expectedinthe area as a direct result of the new steelmill．But  

on the basisoftheiremploymentmultipliers，IsardandKuenneestimated  
that additional70，000new．iobs would open upin the area due to the  

indiYeCt effects of the expansion of thebasicsteelindustryintheregion．  

Thus，the estimatedioialemploymentimpact on the area amounted to  

about158，700new jobs．  

In appraising theIsard－Kuenne method，SOme qualifications may  

be easily pointed out．For example，it was prlmarily based on the  

technical assumptions underlyingtheinput－Output mOdel，SuCh as the  

fixed production coefficients．Secondarily，theyincluded the constant  

consumption coefficientsin the structuralmatrix．Thirdly，theyneglected  

theinterreglOnalfeedback effects，because of theinability to apply an  

interreglOnalmodelat the time of their analysis・20）These statements，  

however，donotconstitute a criticis血oftheirstudies．Specifical1y，they  

state as follows：  

＝Our effort to achieve animproved agglomeration and reglOnal  

development analysis has notinvoIvedpure theory alone・Rather  

it hasinvoIved a weavlng tOgether of diverse theoreticalthreads  

andexistingempiricalmaterialinorderrtoobtainarealisticfabric  

Of aninduced development．”  

Clearly theIsard－Kuenne method was devisedtomeasurethetotal  

employmentimpactonareglOnreSultingfromthelocation ofanewbasic  

20）Asregards theinterregionalfeedback effects，the theoreticalmodelas   
we11as some empiricalstudies are givenin H．Yamada＆T．Ihara，“Inpuト   
Output Analysis ofInterregionalRepercussion〉〃Papers and Proceedings of   
the Third Far East Conference of the Regional Science Association，VOl．3，   
（1963）．Note that theMiller／sexperimentalresultsrevealed the factthat the  
interregionalfeedbacks were very smallandalsoinsensitive to variationsin   
the amount Ofinterdependence between two reglOnS巾   
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industryin that ar・ea．Hence，0nly becauseoftheunderlyingassumptions  

intheir・Studies，We Shouldnotcriticizetheconceptofsectoralmultibliers  

derived frominput－Output mOdel．Inspite ofallthe basic qualifications，  

we must recognlZe thattheir method stillhasslgnificance and usefulness  

as firmminimum projections．What we have to do nextis to continue  

ourIre＄earCh of how to obtain（Or eStimate）theIeliable data so as to  

develop more valid techniques for bY・Ojeciion under uncer  

V  

The previous section considers a multiplierinitsinpuトOutPut  

settings．Ingeneral，therearesever・alacceptedproceduresandtechmiques  

ofthe multiblieranalysiPs．They are summarized as the followingthree  

basiccategories，eaCh with many variations：21）  

1）economic base－type analyses，  

2）econometric multiplier models，  

3）regionalinpuトOutput teChmiques．  

Among them，the most comprehensive multiplier analysisis that  
associated withtheuseoftheinbut－Out？uitechnique，Whichweexplained  

insectionIV．In contrast，the most simple and straightforward type of  

reg10nalmultiplier analysisis associated with economic base siudi’es，  

which for the most part avoid theinterregionalvariable and employ a  

verygrossindustrialclassification・Theevaluationofeachproceduremay  

certainlybeaffectedbytheanalyticalpurposesofthestudies．Therefore，  

when we compare theinput－Output teChnique with some olderissues  

conceIninglocationquotientsandeconomicbasemultipliers，ananalytical  

21）Isard and Czamanskimade a comparison of multipliers derived by the   
several techniques and have shown empirical similarity in the aggregate 
multipliers derived from economic base models andinput－OutputmOdels．See   
W．Isard and S．Czamanski，りTechniques for EstimatingLocalandRegional   
Multiplier Effects of Changesinthe LevelofMajorGovernmentalPrograms，〃   
Peace Research Society（International）Papers，VOl．3，（1965） 
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purpose，aS a COmmOn basis，Should be clarified for evaluation．  

Let us confine ourselves to the discussion concerned not with the  

descriptiveaspectsbutwiththeuseofthemultiplierconceptsasblanning  

Or bolic．y measuYeS，Since theuse of a multipier may be viewed as an  

attempt at prediction．The most of the economic base models，arOund  

Which an extensiveliterature has grown，have been widely used for  

purpses of forecastinglong－run urban and reg10nalgrowth．It hasseen  

fewer applications for purposes of determlnlg theimpact on thelocal  

ecoIlOmy Of animportantdevelopment，SuChasthegrant－in－aidprograms，  

a cutbackin military expenditures，etC．．Some analysts have made  

extensiveuseoftheemploymentmultiplierconceptforprojectionp11rpOSeS．  

Other analysts have been more cautious about employing the multiplier  

COnCept．  

Onepure theoreticalformof the economicbasemodelseparatesall  

economic activityin the regioninto two types，basic and non－basic（or  

SerVice）．The basic activities are assumed．：tO be工モSPOnSiblefor building  

up the reglOnaleconomy，While non－basic activities exist to serve basic  

industries and consumers．One formulation of the modelassumes that  

the ratio of totalto basic activityis constant．22）Using＆＝tOtalem  

ployment and Eb＝employmentin basic functions，the multiblieY・is then  

exp王eSSed as M＝El／E5．For anyincreasein basicactivity，tOtalactivity  

is assumedtoincrease by“M”timestheinitialchangein basicactivity．  

Whether the basic－SerViceratio（alreadydesignatedintheliterature  

by severaldifferent terms）an′d the associated simple regionalmultiplier  

are employed fordescriptionalone，Orareadaptedforpredictionpurposes，  

numerouslimitations areinvoIvedin their use．Among these are：23）  

22）Thisisidenticalin results to assuming the ratio of basic to non－basic   
activity constant or the ratio of non－・basic to totalactivity constant 

23）The many deficiencies of the economic base modelhave been detai1ed by   
lsard and CzamaIISki，from which the followings are derivedSeeW。Isard   
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1）The classification of each activity as either wholly export or  

Wbolly seI・Vice．  

2）Alternatively，the division of anypartic111ar activityinto that  

fraction whichis either export or se工vice．  

3）The practicalapplication of the assumption that not only con－  

Sumption patterns，butalsoproduction patterns，areidentical  

When different areas or reglOnS a工e COmpared．  

4）Thefailuretorecognize andincorporateintothemodelimpoItS  

as the counterpart of exports．  

5）The 

without a corresponding flow of goods．  

6）The dependence of the results on the particularindustrial  

breakdown used．  

7）UseoftheaverageorhighlyaggregatedmultiplierformeasuIing  

Widely differing phenomena．  

8）The problem of differentiating theinterindustry effects fI■Om  

Other multiplier effects．  

Judging from those shortcomings and problemsin economic base  

study，itisquiteevidentthataregionalmultiplierdeIivedfr’Om thebasic－  

serVice ratio has a strictlylimiteddegree ofusefulness and validity．24）  

As aninstrumentforprojection，it can beused only under’Certainideal  

conditions．Eventhen，itcangivenomorIethananaverageoY・a♪Proxi’mate  

value．Thisis not to deny that the economic base studyitselfis useful．  

Itsvalue，particularlyinastatic，descriptivesense，hasbeenandcontinue  

to be fully appreciated．The analysts，however，Should realizeitslimita－  

tions and should be especially cautious about extending its application to 

include the computation ofIeglOnalmultipliers for projection purposes．   

and S．，Czamanski，Op．．Cit．，p。21．Note that they are both technicaland   

conceptual 

24）SeeW”Isard，“Methods of RegionalAnalysis，〃pp”204－2O5 

OLIVE 香川大学学術情報リポジトリ



MULTIPLIER ANALYSISIN THEINPUT－OUTPUT ANALYSIS－139－  

Above all，he should supplementits use with other forms and types of  

reglOnalanalysis．  

It has been clarifiedthatthe economic base approachalways con－  
CernS how toidentify basic and service components．Clearlyitis one of  

themostbothersometechnicalpr・Oblemswhenwemust faceinconstructing  

basic－Service ratios with respectto the mi．x・edindustries．Inmanystudies  

Oflarge metrOpOlitan reglOnS，the ultimate basis for determining the  

basic and service components of mixed industries takes on some form of 

10Caiion quotieni（or concentration ratio）．We now turn to a discu鱒ion  

Ofit．  

Frequently，a Studyof a region’s exporトimport relations begins at  

leaston a breliminaYy basiswithasimpleanalysisemployingthelocation  

quotient・Itis asimple device for・COmparlng a reglOn，s percentage share  

Ofaparticularactivitywithitsper・CentageShareofsome basicaggregate．  

Specifically，itcan beillustratedusingthe fo1lowlngformulation．  

ん7＝（ズり／ズ。グ）／（ズi。／X。。）  

WherethesubscrIipts2，jrefertoindustryandregion，reSpeCtively．The  

Subscript odenotessummation；intherighトhandpositionitis summdtion  

OVerregions，inth？1eft－hand positionitissummationover・industries（i．  

e・，tOtalemploymentortotalearnings，dependingonthedefinitionofX）．  

Accordingtoitsnumericalvalues，ratiosgreaterthanunity，forexample，  

are takentoindicate an exportorbasicindustryofareg10n．Therefore，  

the advantagesofthelocationquotient method aIeitssi’m？lici’砂andthe  

fact thatit can be’basedon readily availabledata．Because ofits sim－  

plicity，thelocationquotientisuseful，eSpeCially，intheearlyexploratory  

StageS Of research．  

However，the use of thelocation quotient toidentify basic－Service  

COmpOnentS Of a region must be seriously qualified，Sinceit makes  

implicit assumptions．25）It assumes that，with reference to the mixed   

25）See W，Isard，Op一Cit，pp．123M126 and p‖195 
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industry，localpatterns of use and habits of consumptions are the same  

as average nationalones，and thatal1localdemands are served bylocal  

PrOduction．Clearly there are manyinstancesinwhich either or both of  

these assumptions are errOneOuS．  

In sum，thelocation quotient does not，Ofitself，tellus much．  

When thelimitationsof the available date are adequatelyrecognized and  

COnClusions are properly qualified，thelocation quotient can be ofvalue．  

However，the key to the most出uitfuluse ofitliesinintegraiion wiih  

Other tybes of regionalanalysis，above allthings，When builtintoinpuト  

Output Studies．26）  

ⅤⅠ  

In this paper，We have discussed a concept of multiplier which  

is derived from theinpuトOutput mOdel．27） Asis crystal－Clear，“SOund  

工egional analysisisinterdependence analysis．〃28） The economic base  

model，Which we discussedin the previous section，has turned out to be  

Subject to maior deficiencies．It fails to detect theinterdependencies of  

the many sectors of the economy，anditis unable toidentifyimpacts on  

each of the sectorsindividually．The approach which underscores these  

interdependencies，andincorporates theminto a reglOnalanalyticaltoo  

26）D．H…Garnick has explored the conditions that would permit the cruder   

methods of correlation to substitute for theless data－paISimonious methods   

ofinput－rOutput for purposes of multiregiona王projectiorl。Althoughadisaggre・   

gaied basicNSerVice model，Which he proposed，is able．to discIiminate the   

regionalshare effect forIeaCh oitheresidentiaryindustries，the problem still   

remainsin how to classify alleconomic activities of a regioninto basic or   

SerVice categoIies．See D。H”Garnick，“DisaggregatedBasic－ServiceModels   

and RegionalInput一Output Modelsin Multir・egionalPro5ections，〃Journalof   

RegionalScience，VOl．9，（1969） 

27）For the comments raisedin this section，this writerisindebted to B”M 

Renaud，Who was his discussant at the First Pacific RegionalScience Con・   

ference，Which was heldin Hawaiiin1969  

28）WIsard，Ob．cit，p．743 
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is theinbuトouiPut techni－que．Theimmediate advantage of a regional  

input－Output mOdelover’a basic－SerVice modelliesin the ability of the  

former to trace differential within-legion impacts for exogenous changes 

in any of the finaldemands．  

It should be noted，however，that even aninput－Output mOdelhas  

SOmelimitations．When we consider the validity of empiIicalestimates of  

the coefficients，We are Very fami1iarwith the shortcomings ofinpuト  

Output analysis．Since other quantitative tooIs are now available for  

regionalplanning as wellas forforecasting，Wemightask ourselvesagain  

Whether the results wi11iustifyanOther similar effoIt．29） Foral1inp  

Output mOdels， the question cente工S aIOund the use ofinput－Output  

COefficients as meanlngfulandstable structuralpa工ameterS．To summarize  

the difficulties：We aSSumelinearityin production when economies of  

SCalemightbepresent；eXte工nalitiesdue to thelocation of additionalplants  

Of the sameindustry or the agglomeration of differentindustriesin the  

Samelocation can hardly enterIthe analysis；30）relative price changesdo  

take place，eVen Within shoIt peIiods of time；itis difficult to takeinto  

account technologlCalchanges and thei工impact on the pIOduction coeffト  

Cients；factor substitutionisimpossible．  

An additionalissue withinterregional modelsis the stability of  

trading coefficients．Research costs often require that eachlocalsector  

followsthe averageimpoIt patternOfthereglOnaS早Whole・InpracticeT，  

depending－On thelocalization of an establishmentin the center of the  

29）Acco工dingtotheGarnick’sempiricalstudies，forexample，location quotients   

for residentiaryindustries tend to be cozISiderable clustering around unity   

and somewhat decreasing standard deviations over time‖ These results are   

not discouraging to the user oflocation quotients，particularlyifheiswi11ing   

to adjust for basic components and special regionalpatteInS‖ See the table   

2，in DいH一Garnick，Op”Cit．，p92 

30）The first attemptin this field was made byIsard and Kuenne，Whichwe   

discussedin sectionIV 

OLIVE 香川大学学術情報リポジトリ



ーJ42－  香川大学経済学部 研究年報13  J974  

reg10n Or On the borderline，We Should observe very different trade  

PatternSwithin the sector．We need to assume regionalcost structures  

andtransportation ratesasgiven．Butwhathappens withthe openingof  

a new fr’eeway right aftercompletionofthestudy？An evenmoreserious  

Iss11eisthe assumption thatindustrieswi11not easily shift their sources  

Of supply．But some economists have submitted empiricalevidence  

Showingthatsome firms tend to varytheir reglOnalsales and purchases  

with theirlevelof output．Itisimportant toinvestigate the emplrlCal  

importance of these problems before embarking on aplannlngStudy．  

Nonetheless，the generalconsensus，atleast for nationaltables，is  

thatan assumption ofstability of the coefficientsisvalidformanyshort－  

YunprOblems．Once the tables have been built，itisveryinterestingto  

manipulate themandtoinvestigate the economicpossibilities andproblems  

ahead of the currentperiod．Such manipulations can be grouped under  

three headings：  

1）forecasting problems，  

2）use of the modelforplanning，  

3）use for the evaluation of stabilization policies．  

Forforecasting，input－OutputmOdelshaveastrongappealduetotheir  

abilitytoyieldconsistentforecastsandthe factthattheirmultipli一♂γSgive  

firststatic approximations to theimpact of a changein the finaldemand  

VeCtOr．The problemis，then，tO knowhow good these forecastsare．31）  

31）Thebestempiricalevidence availableis the discussion of the Dutch ex－   
perience at the nationallevelpresented by Tilanus．He pointsout that when   
exogenous forecasts of the finaldemand vector are not good，forecasts of   
theintermediate demand vector are even worse．．In the case of regional   
forecasts，there are additionalchances for miscalculationssincewearelosing   
an opportunity that erroIs in disaggregated pIedictions will compensate each 
otherin the grand totalfor the nationaleconomy．His time－Series analysis   
of theinput coefficients based on13annualtables shows thatthe dispersion   
Of the observations around the tr6ndis substantial．This dishearting   
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For plannlng purpOSeS，aninterreglOnalinput－Output Study appears  

quite usefulfor the evaluation ofimportant developmentalprograms．32）  

These programsgiverisetosignificantinteractionwiththecurrent strucN  

ture of the economy and the patterns of trade．One mustimmediately  

admit，however，thatlargeinvestmentprojects have an effect overlong  

periods of time．A dynamic form of theinterreglOnalmodelappears  

necessary and a capitalcoefficient matriⅩWOuld have to be builttotake  

intoaccountthegeneralcapitalformationprocess，an也cipated technological  

Changes，pOpulation growth，demand behavior，preSent and fut11re trade  

OppOrtunities，interregional resource movements，and expected changes  

in theindustrialcomposition of o11tput．33）  

It seems to the writer that，at the present time，the best use of  

aninterregionalmodelis as alaboratory for rcscarch buYboscs．This  

rather conservative attitudeis based on what this writer couldlearn of  

the analyticalNaS against descriptive－uSe made ofinpuトOutput Studies．  

Thelack of enthusiasm of empiricalusers may be explained bythe high  

administrative costs of keeping an up－tO－date table andmoreimportant  

that a generaトpurpose table doesnotexist．31）Once we have accepted   

factimplies that the tables have to be adjusted fIequently．‘Mech畠nical   

adjustmentslike Stone，s RAS method could possibly be used，but they have   

proved to be less effective than the empirical recomputation of the most 

Strategic coefficients．  

32） For exampie，T．A．Reiner discussed the spatialallocation criteriain   

terms of a hypotheticalinterregionalmodel．The problem raised by Reiner   

SeemS tO be of considerable use to the analysts，particularly theregional   

policy makers，When the validinterregionaltableis avai1able．See T．A 

Reiner，りSpatialCriteria for・Programs tooffset Military Cutbacks，〃Peace   

Research Society（International）Papers，VOIL．3，（1965）．  

33）A recent empiricalstudy of the Californiawaterprogramsalongtheselines  

has not been very conclusive．See W．Yep，“Economic Base and Pr．ojections   
of the California Framework Study：1965－2020．”  

34）As for anempiricalCalifornia・－WashingtoninterregionalinpuトOutputmOdel   

andits associated tests on the stability of the t‡・ade coefficients，See R．   
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JJ  

∑（．方乞一度）（カータ）  
£ざ1  

f・」1 ト1   

Sincethesampling distributionof YIfor random samples from bivariate  

normalpopulationis rather complicated，itis common practice to base  

testsconcernlngpOnthestatistic‡・ln書芸，Whose distrIibutionis ap－  

proximatelynormalwiththemean喜・ln崇andthevariance石室・Thus，  

1，＿＿1＋㌢■ 1，＿▲1十P  ・‾・J和  
・一、＿ll－：－  

（1十7）（1－P）  
J〝   Z＝   

（1－7・）（1＋β）  1／′完＝㌻  2  

Can belooked upon as a value of a random variable having approxi－  

mately the standard normaldistribution．Usingthisapprox血ation，We  

CanteSthypotheses concerning p，0工Calculate confidenceintervals for p  

as willbe shown below．  

Suppose wewanttodeterfnine 

by Hirsch whether thereis aninverse relationship between the direct  

income change（i．e．，the household row of the－input coefficient table）  

and theincome multiplier（i．，el，the directandindirectchangesinincome  

resultingfrom anincrease of one dollarin theoutputofalltheir）．dustries  

in the processing sectors）．  

First the calculation of r between two series（i．．e。，COlumnland  

column 4in Table 4）yields r＝－0．743，Whichindicates a negative  

association between the directincome change and theincome multiplier．  

This associationis also apparent from the scattergram of Figure3 
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Figure3．Data onIncomeInteractions  
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Next substituting r＝－0．743，n＝27，and p＝Ointo the above  

equation for z，We get   

g＝ぺ告叫・653，  

and since thisisless than z．02B ＝－1．96，the nullhypothesis of no  

corTelationmustberejected．Hencewecanconcludethattherei’saninverse  

relationship（or a negativeassociation）betweenthe directincomechange  

and theincome multiplier．35）  

The statisticaltestingln COrrelatlOn analysiscanbeapplied toany  

paired datagivenin Table4＜．While the corrIelation coefficient between  

theincome multiplier・and the direct ＆indirectincome change（i．e・，  

COlumn2）is －0．620，Whichis also significant ataI】αOf O．05，the  

COrrelation coefficient between theincome multiplier and theindireCt  

inCOmeChangealone（i．e・，COlmn3）is O．259，Whichisnot signifi’cantat  

35）Itis high1y significant even at anαOf O．01 
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the samelevelof significance．These empiricalfindingslend additional  

statisticalrefinement to the originalhypothesis that the directincome  

Changeis associated withtheincomemultiplierhavingadownwardslope．   

whenweleti＝，thenavalueofthastheStudent  
t distributionwith n－2degreesof freedom．Tlms，uSlngit，We Canalso  

test the n山1hypothesis：P＝0．In bringlng this paper to a close，We  

summarize our numericalresults as follows：  

（re．ラected），  

（re．iected），  

（accepted），  

（rejected），  

（rejected），  

（accepted），  

Col．1＆col．4；  

Col．2＆col．4；  

Col．3＆col．4；  

Col．5＆col．8；  

Col．6＆col．8；  

Col．7＆col．8；  

f＝－5．554  

g＝－3．954  

才＝＋1．340  

才＝－3．684  

g＝－3．379  

才＝－1．795  

′＝－0．743  

γ＝＝－0．620  

タ＝＋0．259  

γ・＝一0．593  

γ＝－0．560  

タ・＝－0．338  

It should be fully appIecjated that these tests are approximate and we 

had toassumethatthegivendata canbelookeduponasaY・andom  

from a bivariate normalpopulation．36）  

36）Incidental1y，Hirsch   

multiplieIS Of model1   

2（i．e一．，COl．8）．In this   

equation welldescribes  

．γ＝0．35＋1．29∬，   

Where．γis the1955St．   

and．x・is that of model  

has also pointed out that St‖ LouisinteIindustry  

（i．e，COlい4）are high1ycorTelatedwith thoseof model   

COnteXt，he states that the following regression  

the1955relationship：  

Louisinterindustryincome multiplier of mode12，  

1．Yet，the computations for OLSbythiswriterfrom  

mateIialsin Table4have brought about the following somewhat different  

IeSult＄：   

．γ＝1．45十0。18∬，  

（1u88）（20．85）  

Wllere′＝0．9アa工Idタ・2＝0．95．   
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