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Co su socialne siete

_ * A a B su priatelia na Facebooku

* Asleduje B na Instagrame

(Socialna) siet’
* vrcholy siete

* niektoré su pospajané hranami



Priklad: Clanky na Wikipédi

Clanok:

Ibrahim, M., Danforth, C. M., & Aricle  Talk
Dodds, P. S. (2017). Connecting

every bit of knowledge: The Train

structure of Wikipedia’s First
Link Network. Journal of
Computational Science, 19, 21-30.

Z abstraktu:

From Wikipedia, the free encyclopedia

This article is about the rail vehicle. For the Am
disambiguation).

Atrainis aformo consisting of a ser
provided by a separate locomotive or individual mo

common modern forms are diesel and electric locol

By following the first link in each
article, we algorithmically
construct a directed network of all
4.7 million articles: Wikipedia’'s
First Link Network.
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Priklad: Clanky na Wikipédi

logo(Traversal Funnels)
0 1 2 3 4 5 6

Philosophy
Presentation I
Tree of life (biology) I
Southeast Europe I
Feudalism m
Census-Designated Place m
United States Constitution I
Reality
Health care I
BBC m
Hip Hop Music
Consciousness I
Balkans ||
Quality (philosophy) I
Biological system I



Studentsky projekt: Hlasovanie

poslancov

* Vrcholy siete: poslanci

e Hrana: ak v niektorom
hlasovani hlasovali rovnako

e Vaha hrany: pocCet rovnakych
hlasovani




Studentsky projekt: Hlasovanie

poslancov

e Sucast prace:
naprogramovanie
ziskania tychto
iInformacii z webu
WWW.Nrsr.sk

Schédza Datum a cas

Schodza €. 55 1.2.2022 13:30

Nazov hlasovania
Hlasovanie o programe 55. schodze NR SR ako o celku so schvalenymi zmenami a
Vysledok hlasovania

Navrh presiel

Pritomni Hlasujucich [Z] Za hlasovalc
126 126 86

[?] Zdrzalo sa hlasovania [M] Nehlasovalo [0] Nepritomni
12 0 24

Klub OLANO

[0] Andrejuvova, Anna [Z] Brisudova, Martina [Z] Cekovsky, Ki




Priklad: ZloCinecké organizacie

= Clanok:

DellaPosta, D. (2017). Network
closure and integration in the mid-

20th century American mafia.
Social Networks, 51, 148-157

Popis obrazku:

The Five Families of New York City.
Note: Nodes are colored according to
family membership and sized
according to degree.




Priklad: Komunikacia, zhlukovanie

Clanok:

Ferrara, E., De
Meo, P., Catanese,
S., & Fiumara, G.
(2014). Detecting
criminal
organizations in
mobile phone
networks. Expert
Systems with
Applications,
41(13), 5733-5750.

(a) Phone call network of 148 nodes and 210 edges. (b) Clusters detected afier {6 edges deleted.



Zacharyho karate klub

Clanok:

Zachary, W. W. (1977). An Information Flow
Model for Conflict and Fission in Small

Groups. Journal of Anthropological Research,
33, 452-473.

Zobrazena siet:

Clenovia klubu, hrany znazorfiuju kontakty
medzi nimi, hribka hrany je intenzita kontaktov

Co sa stalo:

Klub sa rozpadol na dva. Vedeli by sme
predpovedat, ako?




Putovna cena

Kto ako prvy spomenie na
konferencii vo svojej prezentacii
Zacharyho karate klub?




Co sa dialo v karate klube

» Co pisal Zachary o klube:

— The club employed a part-time karate
instructor, who will be referred to as Mr. Hi.

— At the beginning of the study there was an
incipient conflict between the club president,
John A., and Mr. Hi over the price of karate
lessons.

- As time passed the entire club became
divided over this issue




Karate klub: predpoved a realita

e Zacharyho predpoved na zaklade toku
Informacii:

* V porovnani s realitou zaradil
nespravne len jedného Clena klubu



Zhlukovanie / hladanie komunit;

algoritmy

* Existuje vela roznych algoritmov

* Napriklad ,walktrap“ algoritmus
- walk — prechadzka
- trap — pasca

- pri kratkej nahodnej prechadzke po
hranach mame tendenciu zostat' v te]
Iste] komunite




Zhlukovanie / hlfadanie komunit:

algoritmy

* |ny priklad: ,,label propagation*
algoritmus

- label — stitok, znaCka
— propagation — Sirenie, prenasanie

— vrcholy dostanu znacCky a postupne
sa budu menit podla toho, aké
znaCky ma vacsina ich susedov




Zhlukovanie / hladanie komunit;

algoritmy

* Vela r6znych algoritmov a stale
vznikaju nové

Y. Zhang, Y. Liu, J. Li et al. / Physica A 539 (2020) 122937

* Len na ukazku:

Zhang, Y., Liu, Y., Li, J., Zhu, J., Yang,

C., Yang, W., & Wen, C. (2020).

WOCDA: A whale optimization =)
based community detection

algorithm. Physica A: Statistical

Mechanics and its Applications 539,
1229 37 Fig. 1. Bubble-net feeding behavior of humpback whales [19].




o

Studentsky projekt: Hra o trony | vt

* Knizna séria (George R. R. Martin)
a televizny serial HBO

* Analyza kniznej predlohy 3. série

- 108 postav
- hrana - vyskyt mien v rozmedzi 15 slov

- vaha hrany - pocCet takychto vyskytov
* ROzne algoritmy zhlukovania




Studentsky projekt: Hra o trény

* Algoritmy davaju podobne, ale
nie uplne rovnake vysledky

* Pouzijeme 5 algoritmov
a vytvorime novu siet:

- Vrcholy — ako predtym, postavy

- Hrana — ak boli zaradeni do
spolocneho zhluku aspon 4 krat




Studentsky projekt & diplomovka:

Zhlukovanie casovych radov

" | Class 1 |
L « Ukazka
0 aplikacie: Gun
. or Point?
2 50 100 150
. Class 2 , _ -
e Zdroj dat:.UCR
2 p— . .
| / /ﬁ“\ Time Series
[\ Classification

0 .

ik .f'l _/f \ — Left) GunPoint recording of 2003, right) GunPoint recording of 2018. ArChlve
-1 Top) Ann Ratanamahatana, bottom) Eamonn Keogh.

0 50 100 150 The female and male actors are the same individuals recorded

fifteen years apart.



Studentsky projekt & diplomovka:

Zhlukovanie casovych radov

* Vrchol: Casovy rad
* Hrana: ? (treba sformulovat’ kriterium)
* Vaha hrany: ? (nejakd miera ,vzdialenosti Casovych radov*)

W W
Vigm g\
el D, o mmeasses e
w5 WW
W W

detection in networks. Information
Sciences, 326, 227-242.



Clanok len nedavno prijaty na

publikovanie

Time series clustering based on time-varying Hurst
exponent

Alex Babig! Beita Stehlikovi?

Abstract G REL
We consider the problem of clustering time series which are assumed to possess
the long term memory. We propose an approach based on combining the results ob-
tained by applying different methods for estimating time-varying Hurst exponent and
apply it to Euro exchange rates. Firstly, we fit AR-GARCH models to every time se-
ries to reduce bias of rescaled range analysis method. We only consider model with
residuals, in which no antocorrelation and ARCH effect is present; among them we
choose the model with the lowest value of the Bayesian information criterion. Af- TRY
terwards, we estimate the Hurst exponent from the residuals by means of the rolling
window approach using four different estimation methods. Vectors of Hurst expo-
nents are clustered for each of the four cases and the clusters are compared in order
to obtain the final clustering.




Studentsky projekt: Zelezni¢na

siet

e Ktoré stanice v sieti su
vyznamne / dolezité / .
centralne /... ? il
e A ako to vlastne merat?

stop

times.txt

tttttttttt




Renesancna Florencia

N

it

= *ﬂr' o

Padgett, John F.
(1994). Marriage
and Elite
Structure in
Renaissance
Florence, 1282-
1500. Paper
delivered to the
Social Science
History
Association.



Renesancna Florencia

* Manzelstva medzi
Clenmi vyznamnych
rodin

e Ktora rodina ma
Vv tejto sieti
centralne
postavenie“?

« Co to vlastne
Znamena ,,centralne |
postavenie“? Ako Lamb@teschi
ho merat?




Miery centrality: centralita stupna

S kolkymi vrcholmi dany vrchol . -
susedi?

Medici

Guadagni

Strozzi

Albizzi

Bischeri

Castallani



Miery centrality: centralita blizkosti

Nepriamo umerna vzdialenost' = 3

suctu vzdialenosti

k ostathym P@ci

vrcholom . Ako sl
daleko od

ostatnych
rodin?

vzdialenost = 4 = [ s

Accid@iuoh



Miery centrality: centralita blizkosti

0.020

0.015

0.010

0.005

0.000 =

Lamb&teschi

Medici
Ridolfi

Albizzi

Tormabuoni

Guadagni

Barbadori

Strozzi



Miery centrality: centralita

medzipolohy

Ako Casto sa vrchol vyskytuje v najkratSich
cestach medzi inymi vrcholmi?




Miery centrality: centralita
medzipolohy

Guadagni

Albizzi

Salviati

Ridolfi

Bischeri




Miery centrality: FAQ

* SU aj iné miery centrality ako tieto tri?

Ano a stale vznikaja nové. (Tuto
konkrétnu budeme aj programovat'.)

Yang, F. et al. (2018). Ranking

the spreading influence of T
nodes in complex networks: An

extended weighted degree

centrality based on a remaining

minimum degree

decomposition. Physics Letters

A, 382(34), 2361-2371.

* Ktoru centralitu teda pouzit?

(b) md = 1, Currentlter = 1, delete node 4, 9

ZéVISI’ Od Okolnostl’ 3 and 11. The RMD index of these nodes is 1.



Miery centrality: FAQ

« Ktora centralita zodpoveda intuicii
o centralnej postave filmu, knihy, ...
(napr. Hra o trony z projektu)?

Diplomovka:

Centralita vrcholov v socialnych sietach a jej
subjektivne vnimanie

- analyzoval sa jeden z filmov Star Wars




Miery centrality: FAQ

- PN W = ’ = - .. -“...
* Je niekedy ,dolezity vrchol v sieti“ . _
definovany jasnejsie? J *.".-':.*".-‘.;: 2
Ve , . , . . , _ 4 -.-.' ™Y o® ..‘. L ]
Ano, napriklad mafia ma hierarchicku '

Struktiru a moézeme sa snazit >
Identifikovat bossov. ':..

« A nedali by sa rézne centrality o NLee Ja
navzajom skombinovat?

Calderoni, F. (2014). Identifying mafia
bosses from meeting attendance. In
Networks and network analysis for defence
and security (pp. 27-48). Springer, Cham.

Dali... aj v pripade tej mafie.



Studentsky projekt:

Mafiani a Bedari

PLAXBILL - zunepouny

Les Misérables Z InyCh ap“kaC“-

character guide

- porovhavanie
b dolezitosti kritérii
(subjektivne, ale da sa
skontrolovat’ konzistencia)

J — porovnavanie s idealnym rieSenim

AN

.‘w ,_:a’_ . Kritéria — centrality,
— mm idealne rieSenie — centralny vrchol

mmﬂﬂﬁs




Studentsky projekt, nasledne

spolocny vyskum: Bossovia mafie

* Calderoni (2014)

i = Stretnia - Kolkokrat je vysSSia centralita jednotlivych

N7 | W Telefonaty typov u bossov ako u ostatnych

_ | Déta z &lanku: - Velmi dblezita je centralita medzipolohy

“~ 7| Calderoni, F., & Superchi, E. , . o : .
(2019). The naturepof organized - Vyber charakteristik, konstrukcia skore, z

o _| crime leadership: criminal toho pravdepodobnost, Ze ide o bossa

leaders in meeting and wiretap
networks. Crime, Law and Social
| Change, 1-26

Pocet stretnuti Stupen Sucet vah Medzipoloha

* Nas pristup (spisujeme ¢lanok)

- Na zaklade Calderoniho vysledkov
porovnanie vplyvu centralit a inych
charakteristik (uz nie subjektivne)

- Aky je ,idealny boss” a nakolko sa
podozrivi k tomu blizia

10




Bossovia mafie — aktualne vedena

bakalarka, jedna z aplikacii

e Data:

B Stetnuia — Nielen, Ci sa dani ludia niekedy stretli

B Telefonaty

25
|

— Ale aj ucast na jednotlivych stretnutiach
« Zakladna myslienka centriality BiRank:

20
|

— Doleziti ludia sa zucCastnovali na
dolezitych stretnutiach

15

— Dolezité stretnutia su tie, na ktorych boli
doleziti ludia

10

- Mozeme zahrnut aj znamu informaciu
(napriklad ze u ludi je dblezita centralita
medzipolohy)

Pocet stretnuti Stupen Sucet vah Medzipoloha




Studentsky projekt — postavy

Z Hobita

» Specialny typ zhlukovania:
- Postavy mozu patrit’ aj do viacerych zhlukov
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Studentsky projekt — postavy

Z Harryho Pottera

* Vrcholy:
- Jednotlivé postavy
* Hrany:

- RozliSenie podla toho, Ciide o
pozitivny alebo negativny vztah

- Rozdiel oproti napriklad karate klubu # -
(merali sme intenzitu kontaktov,
resp. existenciu kontaktu) alebo od
mafianov (sledovali sme, Ci sa stretli
alebo nie) !




Projekty v tomto roku...

Socialne siete su zaujimava tema,
napadov je vela :-)
j‘lﬁ

&

— (>3
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