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Abstraction： ThisresearchattemptstoplacetheformalSraffianmodelwithlinear

productionsetsintoageneralequilibriumframeworkandtoderiveaquantitative

transformationtheoremaboutMarxiantheoryoflaborvalueandproductionprice.

Marxianreproductionsolutionestablishedadynamicgeneraleconomicequilibrium,

whichcanbecharacterizedbyinput-(total)outputratio,namely,thereducedOrganic

CompositeofCapitaldividedbythetotalproductivityrate.Thelaborvaluethusthe

valuerateofprofit(ROP)canbedeterminedfromtheproductionpricebytheuseof

theinput-outputmatrixanalysis.TheincreasedvalueROPandthedecreasedprice

ROPofUSAaround2006/2007revealedthattherewasanOCCreduction.Underthe

frameworkofthedynamicMarxiangeneralequilibrium,itispossibletoundergoan

optimalplanningaboutaneconomicsystembytheregulationofthegovernmentinput,

entrepreneurtaxation,andminimalwagerate.
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1.Marxianproductivityeconomics1

FromtheMarxianvaluetheoryequationssystemderivedformerly,

1ErmanZENG:http://www.vixra.org/econ/1510.0333;seealso:曾尔曼，《马克思生产力经济学导引》，厦门大学
出版社,(ErmanZENG:IntroducingMarxianProductivityEconomics,XiamenUniv.Press),p.123,2016
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theMarxiangeneralequilibriumisobtainedasamacrodynamicprocess:

andalso,theMarxiangrowthmodels:(a)optimalgrowth: ;(b)steady

stategrowth: ;(c)

turnpikegrowth: .Besides,from

weseethattherateofprofit(p’)intermsofvaluemightnottendtofallaslongas

eithertherateofsurplusvalue(m’)intermsofvalueorthedegreeoftheroundabout

production(1-)increases,sodoestheproductivity(P’)rate.Sofar,wearetalking

aboutthevaluesystemallthetime,however,itistheproductionpricesystemexisted

inreality;wecannotassurethatthepriceROP(r’)behavethesamewayasthevalue

ROP(p’):
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2.TransformationModel2

Ifthereisnoinflation,thetotalvaluesofinputcommoditiesrepresentedbythe

productionpricesremainunchanged:

therefore,totalproductionpricesequaltototalvaluesoflaborandcommodities;total

profitsequaltototalsurplusvalues;thepricerateofprofit(r’)equalsthevaluerateof

profit(p’).Whenthereissomeinflation:

Marxisrightaboutthefallingtendencyofthepricerateofprofit,butnotthevalue

rateofprofit.

2Samuelson,PA.:UnderstandingtheMarxiannotionofexploitation:asummaryoftheso-calledtransformation
problembetweenMarxianvaluesandcompetitiveprices,Jour.Econ.Liter.1971,9,399-431
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Atthesametime,thelaborvaluecanbedeterminedbythetransformationmodel;

thecompanyingeigenvectorsofa3x3matrixarethecoefficientsofprice-valueratio

ofaneconomicsystem,whichisdividedintothreeproductionsectors,namely,first

theproductionofthemeansofproduction(DepartmentI),secondtheproductionof

articlesofconsumption(DepartmentII),andthirdtheproductionofcapitalgoods

(DepartmentIII):
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so,themeanlaborvalueofthethreeproductiondepartmentscanbecalculatedas

following:
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3.MarxianGeneralEquilibrium

InMarxianmodels,competitionamongfirmsmayleadtoan“equilibrium”

characterizedbyequalprofitratesorexploitation/surplusratesinallsectors.Buthere

isnosuchguaranteethatadynamiceconomicprocessofpriceadjustmentwill

convergetoauniform rateofsurplusvalueorequal-profit-rate3.However,the

Marxiangeneralequilibriumstatecouldbecharacterizedbytheinput/(total)output

ratiowiththereducedorganiccompositeofcapitaldividedbytheproductivityP’:

3Nikaido，H：ޠRefutationofthedynamicequalizationofprofitratesinMarx’sschemeofreproduction”1978,Univ.
South.Cal.；
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Hereweseeismuchmoresuitablethanthesurplusvalueratem’ortheprofit

ratep’tocharacterizetheeconomicequilibriumstatesincewecantakeadvantageof

theintermediateinputcoefficientmatrixtocalculatetheeigenvaluedirectly,besides

whenapproachingtheMarxiangeneralequilibriumstate,thevalueofchangedlittle.

ByusingtheMatrixanalysistechniqueupontheInput-OutputTable,the

eigenvalueoftheintermediateinputcoefficientsmatrixcouldbeobtained,andthe

reducedOCCthusthedegreeofroundaboutproduction(1-)4,aswellasthevalue

rateofprofitp’.Similarly,

fromtheeigenvalueoftheintermediateinputcoefficientsmatrix,theelasticityofthe

capitalproductionthusthedegreeoflabordivision5couldalsobeobtained,andso

onaswellasOCCandROP:

4YoungAA.IncreasingReturnsandEconomicProgress[J].TheEconomicJournal,1928,38:527-42.
5AdamSmith:TheWealthofNations(BantamClassics),2003
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AccordingtotheGermany2000input-outputmatrix6(7-sectoralaggregation,

Table1),theeigenvalueequals，thecompanying(value-pricetransformation)

eigenvectoris： 

AccordingtotheUK2000input-outputdata7(changefrom123x123to3x3,

Table2） ,theeigenvalueofequalstothecompanying(value-price

transformation)eigenvectoris： thevaluerateofprofit(ROP)

p’=8.55%,thepriceROPr’=20.7%，*p’)

p’=

6Flaschel,P:《TopicsinClassicalMicro-andMacroeconomics:ElementsofaCritiqueofNeoricardianTheory》，
p.64，Springer，2010

7https://data.gov.uk/dataset/input-output_supply_and_use_tables
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AccordingtothePRC2000input-outputdirectconsumptioncoefficientdata8(6x6

to3x3,Table3):

Table3(PRC) Agr Ind Con T Bus Other

Agric
0.152582

8

0.057778

4

0.003868

5

0.001199

3

0.053753

7
0.0073763

Indus
0.204760

9

0.568572

1

0.542661

2

0.345977

9

0.275997

2
0.229536

Const 0.002155
0.000970

4

0.000598

6

0.019691

8

0.004332

2
0.0282213

T&T
0.013950

7

0.024361

1

0.069462

6

0.039075

4

0.031464

7
0.0656174

Busi
0.019003

4

0.040597

5

0.065046

7
0.019845

0.086322

1
0.0394385

Other
0.029209

1

0.025850

1

0.050137

9

0.058996

1

0.113893

8
0.1140228

theeigenvalueofequalstochangedtoa3x3table:

the companying (value-price transformation)

eigenvectoris:(0.954,0.261,0.146)Tthevaluerateof

profitp’=2.20%thepricerateofprofitr’=12.9%，*p’)

AccordingtotheUSA1997-2014input-outputdata9(15x15to3x3,Table4),in

theyear2000theeigenvalueofequalsto0.489：

8刘起运等编著，《投入产出分析》，人大版，2006，p.163
9http://www.bea.gov/industry/io_annual.htm

0.7696   0.5042   0.6025  

0.1206   0.4024   0.2815  

0.1098   0.0933   0.1160  



8

thevalueROPp’=15.8% thepriceROPr’=28.8%， *p’)Detailed

analysesrevealthat,aroundyear2007/2008,thepriceROPandthevalueROP

underwentalittledifferenttrajectory,theoreticalderivationexplainsthatUSAwasin

thetransitionofeconomicstructuretransformation:
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Fig.1AnalysisofUSA’spriceROPr’vs.valueROPp'

In2007/2008,thereisachangingofthepriceOCC(organiccompositeofcapital)in

thestates,thepriceROPfellwhilethevalueROProse,whichcoincideswiththe

resultsabouttheproductivityanalysis0:

10曾尔曼，《马克思生产力经济学导引》，p.169,厦门大学出版社，2016
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4.OptimalEconomicPlanning

AccordingtoMarxiangeneralequilibrium,whichisindeedofmacrodynamic,

thegrowthratesofbothdepartmentsshouldequal:

Therefore,therecouldbeapolicyregulationamongthegovernmentinput,namely

constantcapital(C’=C-k),andtheincome(Y’=Y+k)distribution—thewagerate

(1/L=w),andthesurplusvalue(2+includinggovernmenttaxationand

entrepreneurprofit2:
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AnalysisofPRChina’sinput-outputdata(1997-2012)11 showed:α=0.636,

β=0.890,p=-0.00679<0,atyear2010:V2010=1.91̂10(k￥),M2010=1.573̂10(k￥),

T2010=5.99̂8,L=7.61̂9,k2010=1.626,d1=1854̂8>0,dw=244，d2=1458̂8，dk=3657̂8，

：

11曾尔曼：《马克思生产力经济学导引》，2016,p158，厦门大学出版社.
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Fig.2AnalysisofPRChina’sinput-outputdata(1997-2012)

d1>0,d2>0，d=dk-(d1+d2)=344̂8(RMB)>0:

Table7PRC 2  1 k w

2012
1998357

3

422679

1

2173907

5

4594943

9

283.4

2

2010
1458316

5

344034

3

1854397

5

3656748

3

243.6

6

2007
1171088

8

221191

4
9937937

2386073

8

131.9

4

2005 8517318
145499

8
5735870

1570818

6
76.84

2002 5034615
100275

7
2460647 8498019

33.57

9

2000 2636323 770200 3862052 7268575
53.57

6

1997 2541417 588307 2303198 5432923
32.98

8

5.Conclusion

Marxianreproductionsolutionestablishedaneconomicequilibrium,whichcan

becharacterizedbyinput-(total)outputratio,namely,thereducedOrganicComposite

ofCapitaldividedbythetotalproductivity.Thelaborvaluecanbedeterminedfrom

theproductionpricebytheuseoftheinput-outputmatrixanalysis.ThevalueROP

andthepriceROPanalysesofinput-outputdataprovideanaccuratedescriptionon

theOCC change,whichreflectstheindustrystructureadjustment.Underthe

frameworkofthedynamicMarxiangeneralequilibrium,itispossibletoundergoan

optimizationaboutaneconomicsystembytheregulationoftheinput,taxation,and

minimalwagerate,soastorealizethedevelopmentoftheproductivityofthesociety.


