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In thecontextof the recent financialcrisis thathasengulfed themost influentialandeconomically
developedcountries,thereisanincreasinginterestinresearchmethodsthatcannotonlycharacterize
theongoingprocesses,butalsowithahighprobabilitypredictthewavesofsocio-economicdevelop-
ment.Overthepast40years,alanguagehasemergedthatcoulddiscusswhathappensinseemingly
randomnaturalsystems-forexample,weatherorfinancialmarkets-andcanbeforecasted.Theclassical
mathematicalmodelsusedthroughoutmuchofthetwentiethcenturyusuallypredictthatextremeevents
withrapidchangescouldneveroccur.Thecornerstoneforcalculatingthebehavioroffinancialmarkets
andmacroeconomicanalysisisthemoderntheoryoftheportfolio(Markowitz,1952),whichtriesto
maximizeprofitabilityforagivenlevelofrisk.Themathematicsunderlyingthetheoryoftheportfolio
copeswithextremesituations,consideringmajormarketshiftsthataretoounlikely.Indeed,thetheory
oftheportfoliocanexplainwhathappensin95percentofthecases.Butitseconomicpictureofthe
worlddoesnotreflectreality,ifweassumethatglobaleventsarepartoftheremainingfivepercent.

Anotherparadigmofeconomicandfinancetheorypreoccupiedacademicandpractitioners’world
foratleasttwentyyearswastheefficientmarkethypothesis(EMH).Afterthefinancialcrisisof2008,
additionalempiricaldataanalysisonfinancialmarketsthisparadigmwasover(Fox,2009)andremoved
bythemoreeffectivefractalmarkethypothesis(FMH).Therearephenomenaobservedinrealdata
collectedfromtrendsinconcentrationofeconomicactivities,financialmarkets,investmenthorizons,
industrialdynamicetc.thatcannotbeexplainedbythetraditionaleconomicandfinancetheories(Farjoun
&Levin,2011;Andronacheetal.,2016).Localheterogeneoustrendsandrandomnesstogetherwith
globaldeterminationoftheeconomicdynamicfortifythefractalapproachpositioning.

Sinceitsintroductionin1963,thefractalapproachtotheanalysisoffinancialmarkets,inparticular,
andglobaleconomicdevelopmentasawhole,isstillaninnovativeapproachtothestudyoffinancial
phenomena,theuseofchaostheoryandquantumtheorytocharacterizeandpredictmarketpredictability
(Mandelbrot,1963).TheMandelbrotsetisafractal,aterminventedbyMandelbrothimself,whichhas
acomplexdefinition,but,infact,referstocoarseformsthatlookthesameifviewedfromalong-range
orclose-upperspective.Thisphenomenon iscommoninnature: forexample,broccolihasa fractal
shape,mountainranges,treebranches,andclouds.Ineachcase,asmallfragment,whenitisenlarged,
resemblesalargerwhole.Withtheinventionofthefractalgeometrytheory,Mandelbrotexpandedthe
possibilitiesofmathematicalanalysissothatitcouldbeappliedtocomplexandsimpleobjects.

Theconceptoffractalswasexpandedtoallareasofscienceandtechnology;however,theconcept
wasborninthefieldofeconomicswhenMandelbrotstudiedthechangesinpricesintheopenmarket.
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Heempiricallydiscoveredthatthechartofchangesinmarketpricesforcottonlookslikeanotherchart
withadifferenttimeresolution.Suchalarge-scaleinvariancecanbethekeytodescribingmanycomplex
phenomenaaroundus.

Morethan40yearshavepassedsincetheinitialdiscoveryoffractals,andtheeconomyisbecoming
oneofthehottesttopicsinapplyingthefractalapproach.Fractals,suchastheMandelbrotset,areusually
associatedwithastudyofcomplexity,alsoknownasthefashionablenicknameofchaostheory.Fractal
analysisofthemarketrevealsandcharacterizestheorderhiddenbehindseemingrandomfinancialevents,
anddeterminestheprobabilityoffuturefluctuations.

Thedefiningcharacteristicofafractalpictureisthatithasarepeatingpatterninalltimeframes;that
is,smallercomponentshavethesamebasicshapeandstructureaslargercomponents.Marketsarefractal
andlookthesame.Thus,itisimpossibletoviewtheunmarkedpricescheduleanddeterminewhetherit
isanhourly,monthlyorevena5-minutetradingschedule.Themainadvantageofknowledgeoffractal
patternsandprojectionsisthattheydeterminespecificcriticalequilibriumpoints,wherethepotential
energycanbedirectedtooneoranotherroute.Itisinterestingtonotethatinthefieldoffractalanalysis,
aspracticedinfinancialmarketsoreconomicdynamicingeneral,therearefewpublications,especially
ofappliednature(Brenneretal.,1991;Mantegnaetal.,1995;Inaokaetal.,2004).Thiscircumstance
makestheproposedvolumehighlyrelevant.

Asacomprehensivecollectionofcases,thepublicationrepresentseffortsofexpertsinappliedmethods
ineconomics.Authorsofthevolumecoveravarietyofissuesinthefractalapproachimplementation,
illustratingthemwithexamplesofmacro-,meso-andmicro-level.Theaimofthevolumeistoprovide
anintroductiontotheuseoffractalapproachtodescribethelogicandtrendsinseveralcaseswithinin
comparativeperspectiveandtocombinediscussionoftheoreticalframeworkwithempiricalfindings.
Itgivesabalancedandinsightfulanalysisofthescopeandlimitsofthefractalapproach.

Thechaptersprovideprovokingandcomprehensiveoverviewofacademicthinkingandpractical
cases.Therefore,somechapterswouldbeinterestingforresearchersworkingintherelativelynewareas
ofeconophysics,neuro-linguisticprogramming,behavioraleconomicsandneuralnetworking.Some
researchersandpractitionerswouldfindinterestingcase-studieswithcomparativeinter-stateorin-state
perspectives.Finally,thereisagroupofspecificallypractice-orientedchaptersfocusingondevelop-
mentofeconomicphenomena,liketaxpaying,pensionsystem,creditworthiness,banking,andsoforth.

Thevolumeisuniquenotonlybyitswidescopebutalsoitsbalancebetweentheoryandpractice.It
hasanadded-valuebringinganinnovativetheorywithrelevantempiricalevidencescomingfromthe
real-worldexperience.Authorswritefromthegrassroots’perspectivetoreflectcurrentrealitiesofglobal
andcountry-basedeconomicdevelopment.Thevolumecoversdifferentanddiversetopicsrelatedtochal-
lengesandopportunitiesofthefractalanalysisimplicationstocomplexsocialandeconomicphenomena.

InChapter1,CemCagri-Donmezintroducestheeconophysicsapproachtoanalysisofuncertaintyin
dynamicsofcomplexmarketstructuralmodels.Asitcomesfromtheideaofpredictabilityofextrapola-
tivefluctuationsinthecapitalmarkets,thechapterpresentsaspecificmethodologicalapproachdesign.
Sincetheresultsofexperimentalworkcouldbevalidatedthroughcomparativestudiesofhistoricdata,
thenewandalternativeindicatorscouldbeaddedtotheordinarytechnicalanalysisinEconophysics.
Marketindicatorscouldbeexploitedwithinthecontextaction-reactionmechanismsreliableandopento
experimentation,inwhichlawsofenergyarealsoapplicable,andwhereinindicatorschanges(otherthan
thosepertainingtodatanumbers)canoccurfromonecountrytoanother,fromonemarkettoanother,
andevenfromonefinancialinstrumenttoanotherwithinthesamemarket.Thedynamicphenomena
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oftheeconophysicalarchitecturepresentedbymodelingformthedegreeofitsapplicabilitytothemar-
ketsandprovideempiricaldatacollectedfromhigh-frequencyfuturesdatacorrespondingtodifferent
futuresassets.Itdemonstratestheeffectofatradeorderontheunderlyingprice,whichdependsonthe
durationofmutualtradebyexaminingthevolatilityandclusteringofstockfluctuations.Theauthor,
focusingonthetemporaryprogressoffinancialassets,isconsideringthepossibilityofparallelforecasts
oftheproposedmodelwitharelativelyrichensembleofhistoricalimplementations.Thepresentation
offinancialtimeseriesintheclusteringofvolatilitycanbemodeledandevaluatedusingamodelfor
aparticularmarketwithagivenriskfactor.Althoughitseemsthatpricesareformedunderexternal
influences,thisfactindicatesthatinternalmarketeventsdetermineprices,andexternaldynamicsare
indicatedasacauseonlyaftereventshaveoccurred.

InChapter2asitisexplainedbyInnaNekrasova,OxanaKarnaukhovaandOlegSviridovtheindexof
fractalityisusedforthetraditionalanalysisinthefractalstructureoftimeseries.Withthesameamount
ofdata,theindex(μ)isdeterminedseveraltimesmoreaccuratelythantheHearstindex(H).Inthiscase,
theminimumscalenecessaryfordeterminingμwithareasonableaccuracyisseveraltensofpoints,
whereasforthedeterminationofH,severalthousanddataareneeded.Thisfactmakesitpossibletouse
μasalocalfractalindexintheanalysisoftimeseries.Financialtimeseriesdemonstratethebehavior
inwhichfluctuationsinthefractalstructureleadtoachangeinthetypeofbehavioroftheseries.The
researchdemonstratesthatforthetimeseriesofpricesinfinancialassetsthevalueofμisrelatedto
thestabilityoftheseries.Inthiscase,thelargerthevalueofμis,themorestabletheseriesbehavior.

Chapter3attemptstoinvestigatetheimpactofthelongmemorypropertyonthemarketriskacross
twosub-periodsbasedonfourcountry-specificevents(Tunisianrevolution;Egyptianrevolution;assas-
sinationofPrimeMinisterRafikElHaririandseriesofsuicidebomberinMorocco).SalimBenSassi
andAzzaBejaouiusethemodifiedR/StestandtheGPHtesttodemonstratelong-rangedependence
behavior,whichchangesovertime.Thefocusisontheprocess,wherethelongmemorypropertyin
returnsandvolatilitytendtobesignificantinthepre-crisisperiodforallemergingmarkets.Thestudy
revealsthatthelongmemorypropertyinthepost-crisisperiodseemstobeassignificantasinthepre-
crisisperiod.Asauthorsstate,“marketthinnessandnonsynchronoustrading,amongothers,aswellas
thecountry-specificcircumstancescanbeconsideredasfactorsresponsibleforsuchbehavioroflong
memorypropertybeforeandafterpoliticalevents”.Theempiricalresultsalsoshowthatlongmemory
modelsmaybeusefulfordepictingcyclicalfluctuationsinindexreturns,namely:theinformationfrom
“today”isnotinstantaneouslyabsorbedbythepriceinthestockmarketandalsoinvestorsreactwith
delaytoinformation.Sothisleadstore-examiningtheconceptofinformationalefficiencyintheMiddle
EastandNorthAfrica(MENA)marketsduringthespecific-countryevents.

PredictingfinancialcrisisisalsothefocusoftheChapter4withanapplicationtothecaseofTur-
key.Dr.AsliYukselMermod,ÜlküYükselandCatherineSutton-Bradyconsiderseveralincidentsto
highlightfundamentalcausesoffinancialcrises,suchasTheGreatDepressionof1929-early1940s,
the1997AsianFinancialCrises,the1998RussianFinancialCrisis,andtheLiquidityCrisisof2008,
andmakeacomparisonamongthemandtheirvariousoutcomes.Thiscasestudyspecificallyanalyses
theTurkishBankingSystemthatwasrestructuredaftertheenormousfinancialcrisesinTurkeyin2001,
whichcausedmanyTurkishbankstocollapse.However,theprecautionstakenintheaftermathofthe
financialturmoilallowedthemtosurvivetheliquiditycrisesin2008.Thestudyspecifiesthecuesthat
emergeinthefinancialsystemthatmayhelpgovernmentspredictupcomingfinancialcrisesthrough
earlywarningsignals.
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Intheaftermathoftheglobalfinancialcrisis,theauthoroftheChapter5,AndreaQuintilianiaims
toshed lighton thedeterminantsof the financialdistresscostsbetweenItalianandGermanysmall
andmediumenterprises(SMEs).Theauthorproposesaninnovativeformulationoftheexpectedcosts
arisingfromthefinancialcrisis,expressedasaresultoftheexpectedlikelihoodofafinancialdisaster
multipliedbythetotalfinancialcostofthedisaster,ifsuchasituationoccurs.Themodelisestimated
usingthepaneldatamethodologyforsamplesfromItalyandGermanyastwoEuropeancountries.The
obtainedresultsshowthat theamountofexpensesrelatedtopostsdependsontheuseofderivative
financial instruments, theuseof intangibleassetsandrelationswithlocalbanks(small localbanks,
ratherthanlargebankinggroups).Itisemphasizedthatcurrentworklimitsthescopeofitsresearchto
severalvariableswithoutcompletelyaffectingotherelementsofuncertaintythatcouldadverselyaffect
thelikelihoodoffinancialshocksandthevalueofSMEs.

InChapter6,DmitryShevchenkoandEllahIgocheGodwindemonstratetheeffectsofbehavioral
factorsonthecreditworthinessofsmallscaleenterprisestoincreaseaccessofSMEstocreditfacilities.
Authorsremarkthattheinabilityofseveralsmallbusinessestosecureloanscannotbeoveremphasized.
Heuristicsaffectingentrepreneursareexplainedinthispaperandaregressionmodelshowingthedepen-
denceofcreditworthinessonbehavioralfactorsisproposed.Ifbanksconsiderusingpsychometrictools
intestingforcreditworthinessofsmallscaleentrepreneurs,accesstocreditfacilitieswillbesignificantly
increasedandbusinesseswillflourish.Regressionmodelsmaybeimbeddedinpsychometrictoolsto
enhancecreditworthinesstestingandimprovethequalityofloansthatbanksgive.

ThetaskofChapter7byLarisaYakimovaistoassessrelationshipofnonlineardynamicsinpen-
sionsystemsandeconomiccycles,andtodevelopadescriptiveevolutionarymodelofpensionsystems.
TheauthorappliestheHodrick-Prescottfiltertodeterminecyclesinthepensionsystemandeconomic
dynamics.Anempiricalstudyshowsthattheevolutionofpensionsystemsdependsoncyclicalityinthe
nationalandglobaleconomy.ThepointofbifurcationisassociatedwiththelargeKondratieffcycles,
whilethefluctuationsinindicatorsinpensionsystemscorrelatewiththemedium-termYoglarcycles.
AcomparativestudyoftheOECDcountriesindicatesthecountercyclicityofgrowthinpublicspend-
ingonpensionprovisionandtherelativityofthecoincidentindicatorsintheglobalbusinesscyclein
13countriesfrom21analyzed.Thesizeandvolatilityofpublicpensionspendingdependsonthebasic
pensionmodelandhavehighervaluesinthecountriesoftheBismarckmodel.

Summingup thepotential resultsof themeasures in financial andeconomic securityofBRICS
countriesexaminedinChapter8,ElenaV.FomichevaandMarinaS.Shikunstatethattheyreinforcethe
claimsoffivestatesfortheirwiderrepresentationininternationalfinancialinstitutionsand,ingeneral,in
themanagementoftheworldeconomy.ThecreationofajointfinancialinfrastructurewithintheBRICS
groupwillgiveanimportantimpetustotherealsectoroftheeconomy.Theuseofnationalcurrenciesin
mutualsettlementsandlendingwillreducetheassociation’sdependenceontheconjunctureintraditional
centersoftheworldeconomy.Thedevelopmentofmeasurestomanagefinancialglobalizationinthe
faceofincreasingthreatsandchallengesisnecessarytoensurethefinancialandeconomicsecurityof
theBRICSgroup.Lookingatthenearfuture,thereareseriousreasonstodiscussthetrendoffurther
strengtheningandstabilityofallBRICScurrencies.Theyareassociatedwithstrengtheningthepositions
ofcountrieswithinthegroup’sclosereconomicalliance,creatingtheirown“financialsecuritycushion”
intheformofabankingandapool(inthefuture,itispossibletocreateananalogueofSWIFTanda
jointaggregatecurrency)andamoreintensiveshiftinworldtradeinCHNandrubles.Theforecastfor
thefutureofcurrencieshasgoodreasons.
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Chapter9byGalinaArtemenkodescribestheuseoffractalanalysisinassessingthereliabilityof
taxpayer’sinformation.Theanalysisconcernseconomicandmathematicaltoolsaimedatcreatingin-
formationsystemsfordecisionsupportincomplexinteractionsbetweentaxauthoritiesandtaxpayers.
Forthepurposesofstrategicplanning(forecasting)ofeconomicindicatorsinthebehavioroftaxpayers,
theauthorrecommendsamodelofpreliminaryforecasting.ThismodelcamefromtheR/Sanalysis
algorithmandphaseanalysis.Comparativeanalysisoftheseriesofthedynamicsoftaxrevenuesandthe
correspondingseriesofthetaxbasedynamicsrevealsregularitiesandsimilartrendsinthedynamicsof
timeseriesofthetaxationandindicatorsofaccountingreportingoftaxpayers.Thepracticalsignificance
ofthestudyliesinthesubstantialapplicabilityofautomatedinformationsystemsinanydepartmentand
satisfactionoftheneedfortaxcontrolwithareductionintheresourcecostscarriedbygovernments.

Chapter10writtenbyDmitryAverchenkoandArtemAldyrevisbasedontheresultsofapplying
neuralnetworksformodelingoffinancialassets.Accordingtotheauthors,neuralnetworksasadis-
tinguishedstatisticalmethodofmultidimensionalclassificationisbasedontheparallelprocessingof
informationandpossessestheabilitytoconductself-learning.Thismeanstheneuralnetworksallow
toobtainavalidresultbasedondatathatwasnotencounteredinthelearningprocess.Theabilityto
modelnonlinearprocesses,adaptabilityandworkwithnoisydatacouldapplyneuralnetworkstosolve
awideclassoffinancialproblems.

Chapter11writtenbyMamedBabaevandOxanaSavenkoappliesneuro-linguisticprogrammingbased
modelingtostockmarkets.Authorsnotethat“inreallife,manydecisionsdonotentirelycorrespond
totherationalpartofthehumanintelligenceandthereforeLABprofilingmayplaytheroleofarecti-
fierthatmakesitpossibleto“weaponise”theconceptoftheNashequilibriumwithintheframeworkof
stocktrading”.ItisrecognisedthatnotalltheNLPmodelingtechniquesarefruitfulduetotheirintrinsic
peculiarities,thereforetheresultsofNLPimplicationsarehighlyexperimentalanddebatable.Andyet,
theastonishingsuccessoftheproponentofthereflexivitytheoryGeorgeSoroshasalreadydemonstrated
aninnovativecharacterandpossibleimplicationsofNLPtofinancialmarketanalysisandforecasting.

ThevolatilityspilloverduringcrisesisthemainfocusofChapter12byRıfatKarakuş,ŞeymaYılmaz
Küçük,andİbrahimBozkurt.Itcomparesdevelopedanddevelopingmarketsinthesituationofcrises
andquestionspossiblechangesinvolatilityspillover.Theanalysisdemonstratesthatvolatilityspillover
fromthedevelopedmarketstothedevelopingmarketsisnotvalidincrisisperiods,whilecommencing
againinthepost-crisisperiod.Moreover,thevolatilityspilloverfromdevelopingtodevelopedmarkets
beinglimitedinthecrisisperiodincreasesinthepost-crisisperiod.Thepromisingideacomefromthe
studyisthatdespitetheprejudicethedevelopingmarketsconstituteanimportantalternativeforinves-
torsduringthecrisis.

Chapter13onRieszPotentialinGeneralizedHölderSpacesbyBorisVakulov,GalinaKostetskaya,
andYuriDrobotovprovidesanoverviewoftheadvancedstudiesofthemultidimensionalRieszpotential
operatorinthegeneralizedHölderspaces.Whiletheinterestisrepresentedbymathematicalmodelingin
economics,theoreticalphysicsandotherfieldsofknowledge,theRieszpotentialplaysasignificantrole
intheanalysisoffractalsets,andthisaspectisbrieflydescribed.ThegeneralizedHolderspacesprovide
convenientterminologyfortheformalizationoftheconceptof“smoothness”,whichisdescribedhere.
Operatorsofpotentialsofconstantandvariableorderareconsidered,includingatwo-polespherical
potential.Asasphere,inasense,aconvenientsetforanalysis,therearetworesults,provedindetail:
conditionsforsphericalfractionalintegrationofavariableorderforbeingboundedingeneralizedHolder
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spacesthatthelocalcontinuityofthemoduleoccupiesthedominantthatcanvaryfrompointtopoint,
andtheones,foraconstantorderoftwo-polesphericalpotentialtypeofoperator.

Financialmarketsandeveneconomicsystemsshouldbestudiedaschaotic,non-linearsystems,but
onlysomestudythem.Butoverthenextfewyears,thiswillcertainlychange.Wehopethesechapters
willgenerateideasforfutureresearchandforthedevelopmentofrelevantpoliciesthatwillinfluence
globalaswellasnationalprosperityandwillhelptopredictfuturecrises.Fractalanalysispushesthe
stillunexploredborderofeconomicthought,butwebelievethatin10yearsthefractalanalysiswill
assumeitswell-definedplace.
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Southern Federal University, Russia
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Southern Federal University, Russia
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PryMarke, LLC, USA
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