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ABSTRACT

Thisarticlefurtherdevelopsthestackedactor-networks(SAN)approachinmodellingsocio-economic
andculturaldynamics.FollowingtheLeeandSchiesserapplicationofdifferentialequationanalysis
inbiologicalandsocialsciences,theauthorsusedabasicSANmodel.Thismodeliscomposedof
threesubnetworkswhereeachtwosubnetworksdominateoverthethirdonetobuildaquantitative
description that identifies three stable states in the dynamics of their interactions – cyclical
development,linear,andexponentialgrowth.Describingthelatter,thenotionof‘technologygrowth’
isintroducedthatbearsonthepatternofhyper-fastgrowth.

KeywoRDS
Differential Equations, Gabor Exponential Curves, Hyper-Fast Growth, Mathematical Modelling of Complexity, 
Stacked Actor-Network, Technological Explosion, Types of Growth

1. INTRoDUCTIoN

Thepaperpresentsthenewresultsinourcontinuouseffortsofdevelopingstackedactor-networks
(SAN)approachinmodellingsocio-economicandculturaldynamics.Borrowingtheconceptfrom
softwaredesigners,wereferredtolayeringofautonomousnetworksthatshieldtheprocessesgoing
oninsideyetrelatedtootherlayers/networksnotjustbysome‘output’(Tanenbaum2003),butrather
bythe‘sameness’ofthe(mostof)actorsineachlayer.InourfirstpaperwrittentogetherwithDonka
Keskinovawedefinedstackednetworksas“formallyindependentnetworkssharingcommonsetof
entitiesasactorsand/ormediatorsthat,however,areactingineachofthesenetworksunderdifferent
identities”(Tchalakov,Kopanov,Keskinova,2010,p.222).InSANapproach,eachactorisconsidered
assmall‘Ego’-networkcomprisingtheidentitiessheisactingunderincorrespondinglayers/networks.
Thus,weadheretoalongsociologicaltraditionthatrecognizesthelayeredaspectofsocialreality,or
atleastconsideritasbuiltbyautonomousenoughsetsofsocialinteractionsnamedas‘institutions’
(Parsons),‘fields’(Bourdieu),‘regimesofengagements’(Thevenot),etc.,andwherethesameactors
arepresentunderdifferent‘roles’,‘positions’or‘coordinationmechanisms.’

TheSANapproachisalsosensitive to theheterogeneityofactors involved,sincethemodel
allowstoconsiderasactor/mediatorsnotonlyindividualsorcollectivehumanactors(firmsandother
organizations, informalgroups,etc.),butalso‘nonhumanagents’suchastechnologies,artefacts,
money,etc.(Muniesa&Tchalakov,2012)(seeFigure1).
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Ourlastpaper,publishedinthisjournal(Vol.8/4),exploredthemathematicalfoundations
ofSANapproachusingthemethodsofstochasticfiniteautomataanddiscreetmathematics
(KopanovandTchalakov2016).Itofferedamathematicalformalizationofagentandactor-
network, presenting the later as oriented graph described by several primary concepts

Figure 1. SAN graphical representation, comprising three autonomous types of relationships (with public bodies, knowledge and 
skills, and with business partners) of a set of commercial companies and their products/services, each represented as ‘Ego-network’
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