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Technical sciencesMODELOF INFORMATION SPREAD IN SOCIALNETWORKS1,2LandeD.V., 1HraivoronskaA.M., 1Berezin B.O.1Institutef or Inf ormation Recording NASU, Kiev, eJmail: dwlande@gmail.com;2NTUU “Kyiv Polytechnic Institute ”, KievWepropose evolut ion ru les ofthemult iagent network and det ermine st at ist icalp atterns in life cycle of agent s–in format ion messages. Themain discussed st at ist ical pattern is connectedwith th e number of likes and repost s fora message. Th is distr ibut ion corresponds toWeibu ll distr ibut ion according to modeling resu lt s.We examine prosposedmodelusing the data from Twitter, an on line social network ing serv ice.Keywords: social network, modeling,Weibull dist ributi on, agent �based sy stem, information spreadThe�ows of information have a strong in�u�ence on opinion formation and other processesin the society. Today socialnetworksplay a fun�damental role as a medium for the informationspread. These facts motivate to explore mecha�nisms of creation of information �ows and in�u�ence on them. Dealingwith this requires focus�ing attention on modeling and �nding laws orpatterns in the spread of information [1].In this article we present an agent�basedmodel of information spread. The agent in thismodel is an information message [2].Amessagepublished in social network may cause differenttypes of public reaction. This model involvestypes of reaction such as positive or negativecomments, respect or protest (we will call itlike/dislike); message may be shared or copied(rep ost); also one message may have a link toanother one (link). The evolution of the agentis controlled by mentioned above types of reac�tion. Themain attribute of the agent is “energy”(E); that is representation of current relevanceofthemessage or a degree of interest tothetopicof the message by people. Naturally, a positivereaction or appearance of link to the messagecause increase of energy. In opposite way, en�ergy decreases when themessage gets negativefeedback.Anyway, energy tends to decreasebe�cause information eventually becomes outdated.The agent speciÃcationMore precisely the rules of agent evolu�tion are as follows. Each agent appearswith theinitial energy (E0) and dies when its energy be�comes 0. The energy varies during the agent’slife cycle depending on thetypes ofreaction.Letus list them all and their impact on the energy:like: energy is incremented;dislike: energy is decremented;repost: energy is increased by 2;reference: energy is incremented.In addition the energy is decremented atevery time step (we consider the evolution indiscrete t ime).

On the other hand, themore relevance of themessage, themore likely people respond and ex�press their opinion about information in thismes�sage. It is assumed the probability to get someresponse depends on current energy of agent.Weintroduce the probability of getting certain reac�tion for the agent with energy E as follows
We denote by initial parametersof themodel, and by somemonotone nonde�creasing function from to [0, 1].The simulation of information spreadEarlier we introduced the evolution rulesfor the agent. The information �ow consists ofthe set of such agents.We simulate the dynam�ics of the whole information �ow as follows.At the initial t ime only one agent exists. Newagentsmay appear in twoways. Firstly there isa probability of spontaneous generation (p s) . Itmeans that new agent may appear with prob�ability p s at every time step. Such appearancecorresponds to the publishing new informa�tion by somebody. Secondly a copy of exist ingagent may be created (rep ost) .Herewe describe the life cycle of one agentin terms ofvariat ion of its energy.Let t denotethe value of energy at time t. Suppose t is therandom variable such that
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Technical sciencesLet us denote . Thenwe have t+1 = t + t.It follows that we can consider a changeof energy as the random walk on {0, 1, 2, …,E0, …}with transition probabilities
In oth er words the stochast ic sequence( 0, 1, …, t , …) is a Markov chain w ithtr ansit ion probab ilit ies p ij . A st at e diagr amfor th is Markov chain is shown on F ig. 1,u sing a dir ect ed graph to p ictur e th e st at etr ansit ions.The random walk of energy is useful ap�proach to analysis of propert ies of themodel.Model resultsNow let us consider the stat istical distr ibu�t ion of likes and reposts for messages in the in�formation �ow.Note that we can �nd the prob�ability to get n likes for one agent according tothe above theoretical approach.

Suppose an agent gets like at time t; thent {0, 2}, otherwise t {– 1, 1}. Denote byany vector such that ,if t = t1, …, tn and otherwise for0 < t1 < ... < tn < Tmax. It is easily proved that
Data generat ed by the model is illustrat �ed in F ig. 2 .The frequency distribution of likes (blueline with dots) increases at �rst , and then de�creases. It looks like a density function of theWeibull distr ibution [4]
In Fig. 2 a density function of theWeibulldistribution with the shape parameter k = 2,1and the scale parameter = 7,4 is shown (redline). We get this density function as an ap�proximation for the frequency distribution oflikes using themethod of least squares.

Fig. 1. A state diagram for Markov chain. States represent energy of an agent

Fig. 2. Distribution of likes generated by model
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Fig. 3. Distribution of reposts generated by modelThe frequency distribution of reposts andits approximation are shown in Fig. 3. Herea density function of the Weibull distr ibutionhas the shape parameter k = 1,7 and the scaleparameter = 4,6.Information �ows in social networksWe study life cycles of news publicationsin Twitter and compare resultswith output pro�duced by the model. Data about increase of
likes and retweets for special information mes�sages were collected [3].We found that distri�butions of likes and retweets from a real socialnetwork �t Weibull distr ibution similarly to themodel (Fig. 4 and 5). The shape parameter co�incideswith good accuracy in both situations.We developed a computer program usingRprogramming language for analyzing stat isticaldata. Processing was carried out in three fol�lowing steps.

Fig. 4. Distribution of likes from Twitter
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Fig. 5. Distribution of retweets from TwitterAt fir st st ep the program detected in �creases in number of retweet s for one userin online mode. For example, messages ofNew York Times newspaper were scannedevery 15minutes.At second step theprogram treated data ac�cumulated at the �rst step.We appliedWeibulldistribution for data approximation, so thescale parameter and the shape parameter werecalculated. In addit ion,we estimated the rate ofincrease for number of retweets.At third step all gathered data were storedin the external data base for future analysis.To summarize, we collected texts of eachmessage, timestamps for messages, scale andshapeparameters, andnumerous graphs. Thesegraphs represent number of likes and retweets,the rate of growth for number of likes andretweets, and approximation for number oflikes and retweets with Weibull distribution.ConclusionWe constructed agent�basedmodel ofmes�sage life cycle in social networks.The stat istical pattern for number of likesand reposts for information messages was

found. Distribution of likes and reposts satisfyWeibull distribution according tomodeling re�sults. Model output is quite similar to the re�sults from the real social network. It followsthat the stat istical pattern exists in real socialnetworks and themodel captures this pattern.Findings described in this article can beuseful for future studying of informationspread in social networks. Also the presentedresults can be applied to detecting anomalies ina life cycle of information messages.References1.DodonovA .G.,LandeD .V.,Pr ischepaV.V.,Put iat inV.G.Compet it ive intelligence in comput er networks.– K .: IPRINASofUkraine,2013. – 248p .2 .Hr aivoronskaA .M ., Lande D .V. Agent sbased approachto invest igat ing dynamics of th e in format ion Dows // Syst emanaly sis and informat ion t echnologies:mater ials of th e 17th In st ernat ional scient iI c con ference SAIT 2015, K iev, 22 s25 June2015 / UNK IASA NTUU “KPI”. – K .: ESC IASA NTUU“KPI”,2015. – . 62–63.3.L i R ., Lei K .H ., Khadiwala R ., Chang K .C. TEDAS:A Twittersbased Event Det ect ion and Analysis System // Dat aEngineer ing (ICDE) , 2012 IEEE 28th Int ernat ional Conference,2012 . – P. 1273–1276.4 .N esh itoyV.V.Mathemat ical and stat ist ical analy sis techsn iques in library and in format iont ional act iv it ies.–M insk :Belasru s. St at e.Univ. of Cu lture andArt s,2009. – 203p .



EUROPEAN JOURNALOFNATURALHISTORY 5, 2016

CONTENTSAgricultural sciencesArticleINFLUENCE OF THE PERIOD OF SOWINGON YIELD OF SILPHIUM PERFOLIATUMDanilovK.P. 4TREE RINGANALISISFORASPEN BREEDING:POSSIBILITYESAND PERSPECTIVESRumyantsevD.E., Chernyshenko O.V., SarapkinaE.V. 6CALCULATIONSTHE CHEMICAL BONDSOF HYDROCARBONSAkhmetkarimovaZh.S., MeyramovM.G., OrdabaevaA.T., BaikenovM.I . 9INTRODUCTION OF PLANTSWITH THEAIM OF ESTABLISHING PLANTATIONSTO PREVENTFURTHER DEVELOPMENT OF DESERTIFICATION PROCESSES IN THE SOUTHERN REGIONSOF RUSSIAAND IMPROVEMENT OF THE ENVIRONMENTLyubimov V.B., Soldatova V.V. 12OUR EXPERIENCE ON TREATMENT OF CHILDRENWITH PURULENT OMENTITISBarskayaM.A., Osip ovN.L ., Zavyalkin V.A., KuzminA.I ., Schuklova V.V. 16GENDER FEATURESOF BIOCHEMICALAND IMMUNOLOGIC INDEXESOF ORAL LIQUIDOF CHILDRENAT THEAGE OF 14–17 YEARSWITH THE DIFFERENT LEVELOF GARMONIOUSNESSOF PHYSICAL DEVELOPMENTFedotova T.A., ZhukovS .V., Alekseeva Yu.A., RybakovaM.V. 20CLINICALAND IMMUNOLOGICALASSESSMENT OF SYSTEMIC ENZYME THERAPYEFFICIENCY IN THE TREATMENT OF MAXILLOFACIAL FURUNCLESAND CARBUNCLESShabanbayevaZh.A., Kutebayev T.Zh., ZhanatayevaD.Zh. 23IMMUNOLOGICALASPECTSOF THE IMPACT OF ORGANOCHLORINE PESTICIDESDURING PESTICIDE PENETRATION INTO THE BODYTHROUGHTHE GASTROINTESTINAL TRACTToichuevR.M. 28WHATAIR FORCESHOLD THOUSANDSOF TONSOFWATERIN CLOUDSOR PHYSICSDEVELOPMENT SCENARIOSSop ov Y.V. 33

Medical sciencesArticle
Ecological technologiesArticle
Chemical sciencesArticle
Biological sciencesArticle

Physical andMathematical sciencesArticleTechnical sciencesArticleINCREASING THE RELIABILITY OF POWER SUPPLY OF ELEVATORSKvashnina G.V., ChaschinE.A., Borzov S .R., Ef remov V.G. 37



EUROPEAN JOURNALOFNATURALHISTORY 5, 2016

CONTENTS

INNOVATIVE METHODSANDMECHANISMSFOR INCREASINGTHE QUALITY OF EDUCATIONAND TECHNOLOGY½BASEDTEACHINGAND LEARNINGAkhmetova G.M., Kutebayev T.Zh., KintonovaA.Zh., ZhiyenbayevaM.P. 79EUROCONTROLDOCUMENTATIONAND METHODOLOGICAL ELEMENTS, RELATINGTO PROFESSIONAL COMMUNICATIVE COMPETENCE DEVELOPMENTKmitaE.V. 84IMPLEMENTATION OF QR½TECHNOLOGY INACADEMIC PROCESSOF MANAGEMENT½EDUCATIONKorobovS .A., Ep inina V.S., Aslanj anA.A. 88ON TEACHER PROFESSIONALISM:ONE MOREASPECT OFATEACHER TOTAL FUNCTIONLazareva I .N. 91THE UNITY OF THE IDEASOF PEDAGOGY CONSTRUCTIVISTAND PERSONALITY½ORIENTED EDUCATIONPus tovoytov V., PustovoytovaL. 94A.V.ZAPOROZHETS(1905–1981) :CONTRIBUTIONSTO THE FOUNDATIONOF EDUCATIONAL PSYCHOLOGYRoberto Valdés Puentes, GusevaL.G., JoannaPaulina Jakuszko 98STUDENTS’PROJECTACTIVITIES IN THE CONTEXT OF STANDARDIZATION OF EDUCATIONRossova Yu.I . 102DEVELOPMENT OF MEDICAL STUDENTS’MATHEMATICALABILITIESFORANALYSISAND SYNTHESISTHROUGHOUT THE E½LEARNING PROCESSSnegirevaL.V. 105

REGIONAL PECULARITIESOF THE DEVELOPMENTOFA PROCESSING CLUSTERAGRO½INDUSTRIAL COMPLEXBeybalaevaD.K. 57EVALUATION OF THE EFFICIENCY OF THE INTERNALCONTROL SYSTEM OF THE EXTENSIVE REPAIR FUNDIvanovaE.A. 63E½BUSINESSAND ITSDEVELOPMENT IN KAZAKHSTANKintonovaA.Zh., Kutebayev T.Zh., MustaÎ naA.O. 66THE INDUSTRIAL COMPLEX FUNCTIONING STATE MANAGEMENT SPECIFICITYLamzinR.M. 70INDICATORSAND CRITERIA FOR EVALUATING THE EFFICIENCY OF ECONOMIC GROWTHLebedeva G.V. 73Pedagogical sciencesArticle

MODEL OF INFORMATION SPREAD IN SOCIAL NETWORKSLandeD.V., HraivoronskaA.M., Berez inB.O. 41INSTALLATION FOR PREPARING GALVANIZED STEEL SCRAP FOR USINGASCHARGEMATERIAL IN INDUCTION MELTING FACILITIESLeushin I .O., SubbotinA.Y., GeykoM.A. 45GEOGRAPHIC INFORMATION SYSTEMSAND CONFIDENTIALITY OF INFORMATIONMironova Yu.N. 48SYSTEMANALYSISOF THE DESIGN OF EFFICIENT MULTI½SLIDE STAMPING PROCESSOrlovaE.P., Dairbekova G.S. 50ON THE NEW NON½HAMILTONIAN QUATERNIONSOF HALF½ROTATIONAND THEIRAPPLICATION TO PROBLEMSOF ORIENTATIONPanovA., Ponomarenko S. 52Economic sciencesArticle


