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Ozet. Iletisim aglar1 ve sosyal aglar gibi karmagik aglar dogasi geregi dinamik
ve dogal bir topluluk yapist barindirir. Zaman boyutunu g6z Oniinde
bulundurdugumuzda, topluluklar arasindaki sosyal iliskileri, gelisimlerini ve
etkilesimleri anlamak icin topluluklarin evrimini tespit etmek ve izlemek,
kaginilmaz bir hale gelir. Sonrasinda, daha iyi karar verebilmek igin bu
topluluklarin geleceginde olas1 degisimleri tahmin ediyor olmaktir. Bu gérevler
birgok alanda karar destek mekanizmalar1 icin degerli bilgiler saglar.
Calismamizda katki sunmay1 hedefledigimiz iki ana kismi vardir:

(i) Sosyal aglardaki topluluklarin takibi; icin {i¢ temel fikir ile bu siirece
katk1 verebilecegimizi diigiiniiyoruz:

* Sosyal aglardaki topluluklarin takibi igin yapilan Onemli c¢aligmalarda
dinamik topluluk bulma algoritmasi1 kullanilmadigim1 goérdiikk. Dinamik
algoritmalar sadece degisen topluluklara odaklandigi igin, topluluk takibi
gdrevini yapan algoritmanin karmasikligini ve ¢alisma zamanini azaltacaktir.

» Topluluk tespiti i¢in kullanilan algoritmalarin tamami, tam benzerlik
metriklerini kullanmislardir. Halbuki, iyi sonuglar {iretebilecek yaklagik
benzerlik metrigi kullanmak, yine algoritmik karmasiklig1 ve calisma zamanini
azaltacaktir.

* Literatiirde ¢ok az c¢alismanin, topluluktan alinan veri kesitlerinde ardisik
gbzlemlenmeyen gruplarm takibini yapabildigini gordiik ve kendi ¢alismamizda
tiim ardigik olmayan gruplarin evrimlesmesinin takibini lizumlu bulduk.

(i) Sosyal aglardaki degisimin kestirimi; icin iki fikrimiz ile katki vermeyi
hedefliyoruz:

* Literatiirdeki caligmalarin higbirisi yapay sinir aglar1 kullanmamistir. Yapay
sinir aglar1 kullaniminin kestirim giiclimiizii arttirabilecegini diistinmekteyiz.

+ Incelenen calismalarda, tiim grup olaylarmi (grubun dogmasi, biiyiimesi,
birlesmesi, boliinmesi, kiigiilmesi ve dagilmasi) kestirebilen bir yonteme
rastlamadik. Bu nedenle var olan yontemlerin gelistirilmeye agik oldugunu
diistinmekteyiz ve bu 6zelligi de ¢dzlim dnerimize eklemeyi hedefliyoruz.

Bu ¢alisma ile amag; sosyal aglardaki topluluklarm izlenmesi siirecindeki
hesaplama maliyetinin diislirlilmesinde yeni bir yontemin &nerilmesi,
topluluklarinin yakin geleceginin kestirimi i¢in var olan yontemlerin yapay sinir
aglarina dayali bir makine 6grenmesi yaklagimi ile bagariminin arttirtlmasi ve
bu yontemlerin test edilmesidir.
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Abstract. Complex networks intrinsically incorporate a community structure,
which is a natural partitioning inside and inherently dynamic. As we regard
time dimension, detecting and tracking evolution of communities become
unavoidable to understanding relations or interactions between groups in time.
Understanding how social relationships evolves and interactions in group level
in time is important as understanding the relationships and interactions over
time as well. The next task is predicting the future of these communities for
better decision making. There are two main parts of our work that we aim to
contribute:

(i) Tracking communities in social networks: We plan to contribute for this
process with three ideas:

* We observe that no dynamic community detection algorithm is used in any of
the studies for tracking communities in social networks. Since dynamic
detecion algorithms focus only on changing communities, usage of them will
reduce the complexity and runtime of the algorithm that performs the task.

* All of the algorithms used for community tracking use exact similarity
metrics. However, using approximate similarity metrics to produce good results
will again reduce algorithmic complexity and running time.

» We realize that very few studies in the literature are able track groups that are
not consecutively observed in network snapshots, and we find it necessary to
follow the evolution of all non-consecutive groups in our work.

(ii) Prediction of community events: We plan to contribute for this process
with two ideas:

* None of the studies in the literature use artificial neural networks. We think
that the use of artificial neural networks may increase our prediction power.

* We do not find a method to predict all group events (e.g., birth, growth,
continuing, merge, splitting, shrinking and dissolving) in the studies that we
examine. For this reason, we think that existing methods are open to
development and we aim to add this feature to our solution proposal.

In this study, we will work on detection, tracking and prediction of social
communities on dynamic social networks. Our research objectives are to
propose a new method to cut down complexity of tracking of community events
and to propose yet another machine learning based approach for prediction of
community events in near future.
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