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Introduction to Econophysics:
Look Back Into the Future - Tomorrow’s 
Science by the Data of Yesterday
Juergen Mimkes, University Paderborn, Paderborn, Germany

ABSTRACT

Thefuturecontainsterms(V)thatarevalidatalltimes,andterms(U)thatarepresentlyunknown.
Ineconomics,(V)and(U)correspondtoexanteandexpost,inphysicstoconservativeandnot
conservative,incalculus,toexactandnotexactdifferentialformsortoRiemannandStokesintegrals,
andtolinearornon-linearequations,instatisticstorealandprobableterms.Apparently,theauthors
mayrepresentthe(V)and(U)structureineconomicsandphysicsbycalculus,probabilitytheory,by
non-linearity,andchaostheory.ThepresentpaperappliesStokesintegralstodoubleentryaccounting.
The resulting laws replace neoclassical theory and correspond to the first and second laws of
thermodynamics.Economicsandphysicshavethesamestructure,leadingtothenameeconophysics.
Productionisatwolevelcyclewithcheapproduction,expensivesales,correspondingtotheCarnot
cycleofamotorwithcoldairandhotexhaust.Inarunningmotor,efficiency,thedifferencebetween
hotandcold,becomesalwayshigher.Inaneconomythegapbetweenrichandpooralwaysrises.
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1. INTRoDUCTIoN

Econophysicsisanewfieldthatinvestigateseconomicproblemswiththemethodsofphysics.Eugene
Stanleyhascoinedthenamein1993.Thebook“IntroductiontoEconophysics”byMantegna&
Stanley(2000)discussesmainlycorrelationsandcomplexityinfinance;thisisuntiltodaythemain
applicationof econophysics.However, in 2001 theGermanPhysicalSociety founded thegroup
“Physicsofsocio-economicSystems”.Thisgroupaimsatafarwiderscope,attheapplicationof
physics to socio-economic problems. This includes macroeconomics, microeconomics, finance,
socio-economics,complexity,nonlinearsystems,chaosandothertopics.Inthefollowingtime,similar
groupshaveformedworldwideundervariousnames,andanumberofbookshavebeenpublishedin
thisnewfield,Mimkes(2006a),Aruka&Mimkes(2006),Yakovenko&Rosser(2009),Richmond,
Mimkes&Hutzler(2013)&Piketty(2014).Thepresentarticlediscussesafuturemodelexplaining
thedifferentapproachestoeconophysicslikecalculus,statistics,nonlinearityandchaostheory.The
mainfocusis,however,theapplicationofcalculustomacroeconomics.
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Mainstreameconomistsforseveralreasonsdonotyetacceptthenewfieldeconophysics.The
languageandthinkingofeconomistsandphysicistsisquitedifferent,economicsisamorephilosophical
experience,whereasphysicsreliesonmathematicaltheories.Therearemanymisunderstandingson
bothsidesandsofar,economistsclaim,econophysicshasnotgeneratedanystrikingnewresults.
However,physicistspointout that theagreementofexperienceand theory,ofsocialandnatural
scienceisalreadyabigsuccess!However,econophysicsalsoshowsmanyerrorsandweaknesses
ofmainstreameconomics.Inaddition,bankshavestartedtohirephysicistsforbankserviceslike
portfoliomanagement.

2. THE U – V FUTURE MoDEL

Whydowesendourchildrentoschoolandteachthemtheknowledgeofyesterday,ofourpast.Will
theybeabletomakeanyuseoftheirlearninginthefuture?Well,inlearningthepast,wehopethat
someofourknowledgetodaywillstillbevalidinthenearfuture.Ofcourse,childrenwillencounter
manynewandunknownthingsintheirfuturelives.Howwilltheseunknownfactsinteractwiththe
experienceofyesterday?ThisisthestartingpointofthepresentU–Vfuturemodel.

Futurecontainselementsthatarealwaysvalid(V)andelements(U)thatareunknown.These
elementsinteractinthenearfuturebyanunknownrelationshipW(U,V).However,isitpossible
tofindoutthisrelationshiptoday?Theansweris“yes”,allwehavetodoistowait.Afterduetime
thenearfuturewillflowintothepast.Theelements(V)remainthesame.Theelements(U)become
measurableinthepastandwemaynowcallthem(u).Ifthefutureisnottoofaraway,therelationship
willstillbethesameandisnowW(u,V),Figure1.Researchershavetodistinguishbetweenthe
measurableelements(u)thatwillbeunknowninthefuture,andtheelements(V)thatarealways
valid,andthentheyhavetodeterminetheirrelationship,W(u,V).Thescientistshavetopresentthe
relationshipW(u,V)inapropermathematicalapparatusthatwillpreservesandtransfersthe(U,

Figure 1. Researchers cannot look into the future. Scientists use the past like a mirror.
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