CouianbHi 3aKnaaKm,
“HapoaHa Knacudikauia” —
CKNaAHI mepexxi

TepHOMNiNIbCbKUMN TEXHIYHUN
OEPrKaBHUM YHiBEpPCUTET

Social Bookmarks, Folksonomies — imen Isana Mynion,

Kadeanpa Komn'toTepHUX HayK

Complex Networks

KopoTKuu ornAag, ictopis BUHUKHEHHS,
MaTeMaTUYHI OCHOBM, TeHAEHLII PO3BUTKY

2008 (c) Hazapesuy O.b.
taltek.te@gmail.com



[MpuKnagu cuctem (AsuLL), LLO MatOTb popmy
cknagHmnx mepex (Complex Networks)

I[HTepHeT, www.

HenpoHHi mepexi.

Mepexi meTaboniamy, xapyyBaHHA.
NuncTtpnbyuis ToBapis Ta nocayr (MLM).

TpaHCNoOpTHI MepeXi, nocTadyaHHA (rasy, HadTH), PO3NOAiNbYi
(nowrTa).

CoujianbHi mepexki (odnoklasniki.ru, vkontakte.ru).
Mepexi cniBnpaub (profeo.com.ua, linkedin.com).
CouianbHi 3aknagku (del.icio.us, flickr.com, furl.net).

Mepexi uMTyBaHHA HayKkoBux cTtaTen (scholar.google.com,
portal.acm.org, sciencedirect.com).



MaTtemaTn4yHI OCHOBU CKNAAHUX
Mmepex — Teopia rpadis
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MaTtemaTn4yHI OCHOBU CKNAAHUX
Mmepex — Teopia rpadis

'Q—#E_f Muttimedia
/.

lpadiyHe npencTaBieHHA 3
canty del.icio.ua, Aake
KOPUCTYBaYi acoLLitOtOTb i3
MpadiyHa Tononoris, AKa TepmiHom “ontology”

3reHepoBaHa
nporpamoto Pajek




MaTtemaTn4yHI OCHOBU CKNAAHUX
Mmepex — Teopia rpadis

3niBa: 306pakeHHs TEPMITHOTO THi34a; nocepeAunHi: TomorpadiyHuM po3pi3 LbOro X rHi3aa;
Cnpasa: penpeseHTaLia KOMIPOK Ta ranepen sk mepexi (rpada), Ae BepLlKMHa - Lie KOMIPKK, a
pebpa rpada - Kopnaopu cnonydeHHA. Konip BepLlunH Bigobparka€e cTyniHb Crnosy4eHHA KOMIipPOK.

A. Perna et al. / Physica A 387 (2008) 6235-6244



MaTemaTU4Hi OCHOBU CKNaAHUX
MmepexX — Teopid rpadis

BisyanbHe o
NpeacTaB/eHHA Mepexi Del.icio.ua, npuknas
iHTepHETY BifOBpaXKeHHs Teris -

HarnAgHa AeMOHCTpauia
NOABU KNacTepis



ROpOTKa IcTOPIA BUHUKHEHHA

Teopii rpadis

* Ownnep (Leonard Euler, 1707-1783) y
1736 p. cdopmyntoBas 3aaa4vy Npo Cim =
mocTiB KboHircbepra (Hamcrapiwmim 4-
rpad). '

ﬁ‘ AN

| * ®peHcic lacpi (Francis Guthrie, 1831- ‘ -
1899) y 1852 p., po3dpapboByouM KapT, e \/

rpadctB AHrnii, cpopmyntoBas 3aaavy
NPO YOTUPU KOSIbOPU.

* [yctaB PobepT Kipxrodd (Gustav
Kirchhoff, 1824-1887) y 1845 p.

onyb6niKyBaB nNpasuia A1 eNeKTPUYHOro
Kona.




B XX cToniTTi 3acTOCyBaHHA Teopil rpadis
NOLWMPUAOCA HA IHLWI rany3i HayKu

* Coujonoria BCTAHOBJ/IIOE 3B’ A3KN MiXK YJieHaMU
cycninbcTsa. MpeacrtaBneHHA TakUxX 3B'A3KIB y BUTNAA
rpadiB A03BO/IIE BUBYUTU iX KiJIbKICHO.

 C.Minrpem 1967 p. — “wictb cTyneHiB po3aisieHHA”
nonepeaHuK ebeKkTy “TicHOro cBiTy”, WO XapaKTepHe
Ana 6inbWOCTi CKNAAHUX MEPEXK.

* [laynb Epgow (1913-1996) — yncno Eppowa sk
NPUKAa4 Mmepexi cnisnpau,.

* Anbopep PeHi (1921-1970) — pasom 3 N.Epaowem
BBE/IN NOHATTA KNAaCUYHOTO BunagKkoBoro rpada abo
BunagKkosoro rpada Epaowa-PeHi

* 3roagom Teopito rpadiB BUKOPUCTOBYBA/IN B
iHpopmaTuui, KibepHeTnui, bionorii Ta Pi3nui




MaTemaTuuHI moaeni mepex — TPU roN10BHUX
BUAU rpadis

CKnaodHi mepeixi. lonosay K0., Onemckoli O., K. poH ®epbep ma iHwi // *ypHan mexHiYHUX 00CAiOHEeHb

m.10, B 4 (2006f. 247-289

Onmi€io 3 rooBHIX XapaKTePHCTHK Mepexi € po3no- &

ain erymenie Bysaie P(k), mo Bu3HaYaeThCA 9K IMOBIp-
HICTH TOrO, IO BY30, i Ma€ crymue k;, = k. Ilix gac
JOCIILTZKeHHsT BHABHIOCS, IO MepexKi, fKi XapaKTepH3y-
10Thed pisanvu P k), 1eMOHCTPYIOTE TyKe pPi3HOMAHIT-
HY MOBEIIHKY, MOAI0HO 10 PI3HHX KIACIE VHIBEpCaATIBLHOC-
T B Teopil kpurnuanux asurm [30,31]. Heaki matigacrinte
CIIOCTEPEeKY BaHl NPHKIAIH PO3IMOILTY CTVICHIE BY3JIIE
nokazaHi Ha puc. 9. A came, poznonin Ilyaccona:

o (EVE
P(k) = e—*? (2.7)
eKCIIOHeHIIIHHIH po3moIlt:
P(k) ~ e */k) (2.8)
cTeleHeBHil pO3IOIiT:
P(k)~1/k7, k=0, ~=0. (2.9)

Fuc. 9. Posnogin crynenie syznie Plk) B log—log macm-
vy el

rabi. 3aisa Hanpaso: poanogin Ilyaccona P(k) = e~ ¥ ‘—E—,
excrnonenmiftuntt P(k) ~ e /"% { crenemesunt P(k) ~ 1/k7

POSTIONLTH.

[lonpr Te, mo Bei puine Hagenenl dyukaii P L) cnaga-
IOTE IPH BeTHKHEX &, IPHHIHANCEA BIIMIHHICTE MiX pos-
nomiytasu (2.7), (2.8), 3 ogmoro Goky, 1 posmoaimonm (2.9,
3 iHmoro, mogarae B tomy, mo 1 (2.7), 1 (2.8) xapax-
TePHIYIOTECA NepHIM MacmTaboy. e nonomenns Mak-
cHMyMY s posnominy [Iyaccona 4m xapakrepHa I0B-
JHHA CHaJaHHA I8 eKcnoHeHOiHOro posnominy. Bog-
HOYAaC cTeleHeBH po3mnomt [:2.9} HEe XapaKTepH3VEThCH
THHOBAEM MacmTabom. Mepexi 2i cTeneHepnM pozmomi-
oM crTyIeHie Byae (2.9) sazupaoTe fesmaciomalinumu
(scale-free) mepesamu. Ak Gyne nokasaHo B HACTYIHEX
posainax, came GesnvacmTabHl POSOOILTH 98CTO COOCTE-
PIr4l0TECH B CKJIATHAX PeaIbHO ICHVIOMHN MepPeax.



MaTemaTuuHI moaeni mepex — TPU roN10BHUX
BUAU rpadis

CKnaodHi mepeixi. lonosay H0., Onemckoli O., K. poH ®epbep ma iHwi // *ypHan mexHiYHUX 00CAiOHEeHb
m.10, B4 (2006f. 247-289

Plk) ~1/k7, k#£0, ~>0. (2.9)
Inma npHEOHEDOEA BIIMIHHICTE HEX POSMNOILIE MOJIH- { ~\ 1 . \\\
ra€ B TOMY, o el MomenTH (k) lcHYIOTE 018 pozsnomi- , AN N
mie (2.7), (2.8), ane He s GeamaciiTabHOrC POBNONLLY ¢ | \ g NE ] N
(2.9). Cupaeni, gym P(k) (2.9) momenTn ] \
L :I .'. b L
m k E E
ﬂffn = Z: ﬁnP{L:I ER T N — 1 {2_1[:]} Puc. 9. Posnomia crymenis syanis Plk) & log—log MACI-
=0 Tabi. 3aiea Hanpaso: posmogin [lyaccona P(k) = e~ ¥ L’E,—,
excrionenniftantt P(k) ~ e /% i crememesutt P(k) ~ 1/k”

poztixul. [Ipn crenerepoMy po3noaim MoMIHBE iCHV- pOSTIOZL.
BAHHS BY3JE 3 [yie BHCOKHM cTymeHesm (rafis, hubs),

#Kl OPAKTHYHO BIACYVTHL B Mepeax 13 OVacCcoHOBHM 9H

eKcIIOHeH iy pozmoninamu (2.7), (2.8). Came nHane-

HieTE rabie NoAcHIOE HoeegiHKY MomerTie (2.10) i cops-

qHH#AE DaraTo IHmMN cnenudgivHEN BAacTHBOCTel Des-
MacTabHHX Mepes.



MaTemaTuuHI moaeni mepex — TPU roN10BHUX
BUAU rpadis

CKnaodHi mepeixi. lonosay t0., Onemckoli O., K. poH Pepbep ma iHwi // *ypHan mexHiYHUX 00Cni0OHeHb
m.10, B4 (2006f. 247-289

A. KnacnuHni sunagkosum rpad Epgolwa-PeHi
(mepexki peanbHoro cBity, AK NnpaBusi0, He ONUCYIOTbLCA HUM)



MaTemaTuuHI moaeni mepex — TPU roN10BHUX
BUAU rpadis

CKnaodHi mepeixi. lonosay H0., Onemckoli O., K. poH ®epbep ma iHwi // *ypHan mexHiYHUX 00CAiOHEeHb
m.10, B4 (2006f. 247-289

B. Mogenb Batrca-CrporaTtca
(meperKa TicHOro cBity)



MaTemaTuuHI moaeni mepex — TPU roN10BHUX
BUAU rpadis

CKnaodHi mepeixi. lonosay H0., Onemckoli O., K. poH ®epbep ma iHwi // *ypHan mexHiYHUX 00CAiOHEeHb
m.10, B4 (2006f. 247-289

C. CueHapin nepeBa*KHoOro
npueaHaHHA bapabaui-
AnbbepTa
(6eamawTabHa 3pocTatoua
meperka)






MOCTAHOBKA 3A4AMI

flki obnacTi 3HaHbL
HeoOXigHO 3anyuuTM
ANA iX po3yMiHHA?




MOCTAHOBKA 3A4AMI

311 CTPYKTYpU
NbHYX 3aKNagoK
1eKCcHi 6e3amacLuTabHi
Mepexi)

flki obnacTi 3HaHbL
HeobOXxigHO 3anyuuTm

AnA iX po3yMiHHA?




CTPYKTYpY
3aknagok

CHi 6e3macLuTabHi
Mepexi)

AKi o6bnacTi 3HaHb
HeobOXxigHO 3anyuuTm
AnA iX po3yMiHHA?




MOCTAHOBKA 3A4ANI

CTPYKTYpU
MX 3aKnagoK
CHi 6e3macLuTabHi

Mepexi)

HeobOXxigHO 3anyuuTm
AnA iX po3yMiHHA?

~ OMOHiMK i T.N.)




CHi 6e3macLTabHi
Mepexi)

HeobOXxigHO 3anyuuTm
AnA iX po3yMiHHA?







NMPAKTUYHE
3ACTOCYBAHHA




3ACTOCYBAHHA




3ACTOCYBAHHA
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article discussion edit this page history
Folksonomy :

From Wikipedia, the free encyclopedia

WHEIPEDIA I Q Some parts of this article may be misleading.

The Free Em:}'n'apm‘iﬂ Please help clarify this article. Suggestions may be on the talk page.
LELGET Not to be confused with folk taxonomy.
= lain page . . . . .
. mm;ti Folksonomy (also known as collaborative tagging. social classification, social indexing. and social tagging) is the practice and method of collaboratively creating and managing

tags to annotate and categorize content. In contrast to traditional subject indexing, metadata is generated not only by experts but also by creators and consumers of the content. Usually,

= Featured content .
freely chosen keywords are used instead of a controlled vocabulary [ Folksonomy is a portmanteau of the words folk and taxonomy, hence a folksonomy is a user generated taxonomy.

= Current events

= Random article Folksonomies became popular on the Web around 2004 with social software applications such as social bookmarking or annotating photographs. Websites that support tagging and the

SrEET principle of folksonomy are referred to in the context of Web 2.0 because participation Hazaa vays to find information. For example, tag clouds are
frequently used to visualize the most used tags of a folksonomy. The term folksonomy Briepen it are created in social tagging.

@ Typically, folksonomies are Internet-based, although they are also used in other conte OHoBMTI a body of information increasingly easy to search,

discover, and navigate over time. A well-developed folksonomy is ideally accessible ag DTS , and familiar to, its primary users. Two widely cited

interaction examples of websites using folksonomic tagging are Flickr and del.icio.us, although it 2xample of folksanomy 2!

Py . . . . i Joaatv U CTOPIHKY B 33KN3AKK0 .
= About Wikipedia As folksonomies develop in Intemet-mediated social environments, users can (general : = g, and see the other tags that this person created. In
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CouianbHi ByKMapKu:
TepmiH Folksonomy

Bneplue uer TepmiH 6yno 3anponoHosaHo Tomacom Banpgep Benom (Thomas Vander Wal)
24 nunHa 2004 p. y 3aKpuToMy CUCKY po3cuakm cepsepa A Institute. (Mig yac
obroBopeHHs TaKkoro aBmua AK 3anyck B 2003 poui canty Del.icio.us Ta 3rogom Flickr.com).

BiH TaKoX Bigomui sk iHiuiatop TepmiHa “infocloud” — iHpoxmapa (iHpopmauinHa xmapa).

http://www.vanderwal.net/folksonomy.html

Creation of Folksonomy Term

On July 23, 2004 in the IA Institute (then called the Asylomar Institute
for Information Architecture (AIFIA)) closed list serve Gene Smith
asked, "Some of you might have noticed services like Furl, Flickr
and Del.icio.us using user-defined labels or tags to organize and
share information.... Is there a name for this kind of informal
social classification?". After a few other people answered some
other related questions Eric Scheid of Ironclad Information
Architecture responded with "folk classification".

On July 24, 2004 | responded just after that with, "So the user-created
bottom-up categorical structure development with an emergent

thesaurus would become a Folksonomy?".
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CouianbHi ByKmapKu:
TepmiH Folksonomy

3 cepnHa 2004 poky AxunH CmiT (Gene Smith) onybnikyBaB el TepmiH B
cBoemy 6n103i “Folksonomy: Social Classification”, Takmum 4ymMHOM LeN

TEPMi BUULIOB 3a MeEXKi 3aKPUTOro CMUCKY PO3CUAKM cepBepa Al
Institute i ctaB 3aranbHO BigOMUM.

On August 3, 2004 Gene Smith posted in his blog Folksonomy: Social Classification. This blog
post received a lot of traffic and opened up the term folksonomy for others outside the
closed IA listserve.

http://atomiqg.org/archives/2004/08/folksonomy_social_classification.html
Last week | asked the AlIfIA members' list what they thought about the social classification happening at Furl, <
Flickr and Del.icio.us. In each of these systems people classify their pictures/bookmarks/web pages with tags
(e.g. wedding), and then the most popular tags float to the top (e.g. Flickr's tags or Del.icio.us on the right).
Thomas Vander Wal, in his reply, coined a great name for these informal social categories: a folksonomy.
| think folksonomies can work well for certain kinds of information because they offer a small reward for
using one of the popular categories (such as your photo appearing on a popular page). People who enjoy the
social aspects of the system will gravitate to popular categories while still having the freedom to keep their
own lists of tags.

Still, the idea of socially constructed classification schemes (with no input from an information architect) is

interesting. Maybe one of these services will manage to build a social thesaurus.
Posted by Gene Smith on Aug 3, 2004
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B/U3HaYeHHA TepMIHY
Folksonomy

Folksonomy — ue cnoci6 (aBuuie), 3a AONOMOro0 SIKOro ntoau
3aCTOCOBYIOTb A0 pi3HOro poay iHPpopmauinHux o6’eKTiB (BEb-
CTOPIHOK, ¢oTorpadin, Biaeo, niakactiB i T.n.) cBoi BnacHi TAGs
(MiTKM, XapaKTepHi cnoBa, AP/ANKK), SAKMMKU BOHU OMEPYHOTb,
BMXOASAYM i3 BAACHOrO CJ/IOBHMKOBOrO 3amnacy, MatoyuM Ha MeTi
NIerko BiaHamTn HeobxigHy iHPpopmauito no “npukpinneHomy(mx)”
Apanky(ax).

“...Folksonomy, a term coined by Thomas Vender Wal in 2005, is a mechanism to describe
web resources using people’s own vocabulary.

Or as defined in Wikipedia (from http://en.wikipedia.org/wiki/Folksonomy, accessed 1st
April 2007) folksonomy is "... an Internet-based information retrieval methodology
consisting of collaboratively generated, open-ended labels that categorize content such as
Web pages, online photographs, and Web links."
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IHWI TePMIHU, AKI BUHUKNUN HA OCHOBI
couianbHUX 3aKNaaoK (Social Bookmarks)

BibSonomy — cuctema , AKa 403BONSE OAHOYACHE BUKOPUCTAHHA 3aKN1aAoK Ta enemeHTiB BibTeX (6ibniorpadia
3acobamu TeX).

(duse. cmammi: 1. “BibSonomy: A Social Bookmark and Publication Sharing System” Andreas Hotho, Robert J"aschke,
Christoph Schmitz, Gerd Stumme

[Knowledge & Data Engineering Group, Department of Mathematics and Computer Science, University of Kassel,
Wilhelmsh“oher Allee 73, D—34121 Kassel, Germany http://www.kde.cs.uni-kassel.de, 2 Research Center L3S, Expo
Plaza 1, D-30539 Hannover, Germany http://www.|3s.de])

LogSonomy . Pe3ynbtatom Ha 3anuT iHdopmauinHo-nowwykoBoi cuctemu (IMC) € cnMCOK CCMAOK, WO BiANOBIAAE yMOBam
nowykKy. Kopuctysay “knikae” Ha KoHKpeTHi MiHku (URL) 3 Lboro cnmcky, o4ikytoum, LLLO 3anpornoHoBaHa iHpopmalia
byae peneBaHTHO (gouinbHoto). “KnikHyTi” aaHi (clickdate) moxkyTb 6yTV npeacTaBaeHi AK “HapoaHa Knacudikauia”
(Folksonomy) B LMx cnMcKax 3anuTiB i onncaHa BubpaHnmm URL. Pe3ynbTytoua meperkeBa CTPYKTYpa, Ky aBTOpu
Ha3Banu LogSonomy, ayrke cxoxa go Folksonomy.

“... Today’s search engines represent the gateway to retrieve information from the World Wide Web. Short queries
typically consisting of two to three words describe a user’s information need. In response to the displayed results of the
search engine, users click on the links of the result page as they expect the answer to be of relevance. This clickdata can
be represented as a folksonomy in which queries are descriptions of clicked URLs. The resulting network structure, which
we will term logsonomy is very similar to the one of folksonomies.” [2]

(dus. cmammi:

1. “Logsonomy—A Search Engine Folksonomy” Robert J"aschke x ¥, Beate Krause x,Andreas Hotho * ¥, Gerd Stumme *
t-2008

2. “Logsonomy — Social Information Retrieval With Logdata” Beate Krause x, Robert Jaschke x ¥, Andreas Hotho * ¥,
Gerd Stumme * ¥ —2008

[* Knowledge & Data Engineering Group, University of Kassel, Wilhelmsh“oher Allee 73, 34121 Kassel, Germany, ¥
Research Center L3S, Appelstr. 9a, 30167 Hannover, Germany])
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MaTemaTu4HI OCHOBU TepMIiHa
Folksonomy (1.1)

Tpbox4acTUHHUA rineprpad (TepHepHe BiAHOLWEHHA):
F=UUTUR, ge
U — MHOXWNHa KOPUCTYBauiB, AKMI CTBOKOIOTb 3aNUC NPO AAaHUM Pecypc;

T — MHOXMHA KAKOYOBUX C/1iB (TEriB), AKMM OXapaKTeEPM30BAHO PECYPCH;
R — MHOXMWMHa pecypcis B IHTepHeTi (URL)



dopmanbHa mogenb Folksonomy

BibSonomy: A Social Bookmark and Publication
Sharing System

Andreas Hotho,! Robert Jischke,!? Christoph Schmitz,! Gerd Stumme!+?

! Kuowledge & Data Engineering Group, Department of Mathematies and Computer Science,

A Fﬂ rm al h'[ﬂ- d EIl fﬂr F-ﬂ- lks -['- uﬂ-m iE 5 University of Kassel, Wilhelmshdher Allee 73, D-34121 Kassel, Germany

http://www.kde.cs.uni-kassel.de
2 Research Center L3S, Expo Plaza 1, D-30539 Hannover, Germany
http://www.13s.de

A folksonomy describes the users, resources. and tags. and the user-based assignment

of tags to resources. We present here a formal definition of folksonomies, which 1s also
underlying our BibSonomy system.

Definition 1. 4 folksonomy is a tuple F .= (U, T, R, Y, <) where
— U, T, and R are finite sets, whose elements are called users, tags and resources,
resp.,
— Y is a ternary relation between them, i.e., Y C U x T x R, whose elements are
called tag assignments (tas for short), and
— = is a user-specific subtag/supertag-relation, i.e., < C U x 1T x T, called 1s-a
relation.

Definition 2. The personomy P, of a given user u = U is the restriction of F to u, i. e.,

P, ;= (Ty, Ry, Ly, <u)with I, :={{t,7) e T x R| (u,t,r) e Y}, Ty := m (1)
Ry = mo(ly), and <, = {{t1,ta) € T x T | (u,t1,t2) € <}, where m; denotes the

projection on the ith dimension.



dopmanbHa moaenb Folksonomy

Users are typically described by their user ID. and tags may be arbitrary strings.
What 1s considered as a resource depends on the type of system. For instance, in
del.icio.us, the resources are URLs, in flickr, the resources are pictures. and in Bib-
Sonomy they are either URLs or publication entries. In BibSonomy each resource is
represented by a hash value which i1s described further in Section 4.4.

Definition 3. For conmvenience we also define the set P of all posts as
P:={{u,S,r)|uclUrec R, S=tags(u,r)}

where, for all w € U and r € R: tags(u,r) :={t €T | (u,t,r) € Y| denotes all tags
the user u assigned to the resource r.

If we disregard the 1s-a relation. we can simply note a folksonomy as a quadru-
ple F := (U, T, R, Y). This structure is known in Formal Concept Analysis [27, 6] as
a triadic confext [13.26]. An equivalent view on this structure 1s that of a tripartite
(undirected) hypergraph G = (V, E). where V' = UUTUR is the set of nodes. and
E = {{u,t,r} | (u.t,r) € Y} is the set of hyperedges.

In a typical folksonomy system every tag assignment is connected with several other
properties like date. group or resource type. For sake of simplicity we disregard these
properties for the rest of the paper. unless stated otherwise.
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FIG. 1: Schematic depiction of the collaborative tagging pro-
cess: web users are exposed to a resource and freely associate
tags with it. Their interaction with the system also exposes

them to tags previously entered by themselves and by other
users. The aggregated activity of users leads to an emergent
categorization of resources in terms of tags shared by a com-

munity.

“Enrico Fermi”

Collaborative tagging has been quickly gaining ground because of its ability to recruit the activity
of web users into e ectively organizing and sharing vast amounts of information. Here we collect
data from a popular system and investigate the statistical properties of tag co-occurrence. We
introduce a stochastic model of user behavior embodying two main aspects of collaborative tagging:
(i) a frequency-bias mechanism related to the idea that users are exposed to each other’s tagging
activity; (ii) a notion of memory — or aging of resources — in the form of a heavy-tailed access to
the past state of the system. Remarkably, our simple modeling is able to account quantitatively for
the observed experimental features, with a surprisingly high accuracy. This points in the direction
of a universal behavior of users, who — despite the complexity of their own cognitive processes and
the uncoordinated and selfish nature of their tagging activity — appear to follow simple activity
patterns.
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FIG. 2. Tageing activity: a time-ordered sequence of tagging events is graphically rendered by marking the tags co-occurring
with blog (top panel) or ajez (bottom panel) in an experimental sequence of posts on delicio.us. In each panel, columns
represent single tagging events (posts) and rows correspond to the 10 most frequent tags co-occurring with either blog (top
panel) or gjoz (bottom panel). 100 tagging events are shown in each panel, temporally ordered from left to right. Only posts
mvolving at least one of the 10 top-ranked tags are shown. For each tagging event (column), a filled cell marks the presence of
the tag in the corresponding row, while an empty cell indicates its absence. A qualitative difference between blog (top panel)
and ajaz (bottom panel) is clearly visible, where a higher density at low-rank tags characterizes the semantically narrower ajoz
term. This corresponds to the steeper low-rank behavior ohserved in the frequency-rank plot for ajaz (Fig. ).
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A YULE-SIMON’S MODEL WITH
LONG-TERM MEMORY

We now aim at gaining a deeper insight into the phe-
nomenology reported above. In order to model the ob-
served frequency-rank behavior for the full range of rank-
ing values, we introduce a new version of the “rich-get-
richer” Yule-Simon’s stochastic model lﬂ, @] by enhanc-
ing 1t with a fat-tailed memory kernel.

We tested this hypothesiz= with real data extracted
from delicio.us: Fig. @ shows the temporal auto-
correlation function for the sequence of tags co-occurring
with blog. Such a sequence is constructed by consecu-
tively appending the tags associated with each post, re-
specting the temporal order of posts. Correlations are
computed inside three consecutive windows of length T,
starting at different times ..,

t=tw+T — Ot

C(At ty) = 77— Y dltag(t+ At). tag(t)) |

t=t 41

where d(tag(f + At). tag(f)) is the usual Kronecker delta
tunetion, taking the value 1 when the same tag oceurs at
times ¢ and t+Af. From Fig. [4]it i= apparent that the cor-

Museo Storico della Fisica e Centro Studi e Ricerche “Enrico Fermi”

Compendio Viminale, 0018 Roma, Italy and

Dipartimento di Fisica, Universite di Roma “La Sapienza”

Ple A. Mora, 2, 00185 Roma, Italy

relation function is non-stationary over time. Moreover,
for each wvalue of the initial time £, a power-law behav-
ior is observed: C'(At,t,,) = a(t,, )/ (At + d(ty)) + ety ),
where a(t,,) is a time-dependent normalization factor
and 0(tw) is a phenomenological time scale, slowly in-
creasing with the“age” t,, of the system. c(t,) is the
correlation that one wonld expect in a random sequence
of tags distributed according to the frequency-rank dis-
tribution Pr, (/) pertaining to the relevant data win-
dow. Denoting by F = Amax(7. t.) the number of dis-
tinct tags occurring in the window [t,,, t,, + 1], we have

H=R Titw
oty) = Y gy maxthie) p2 (R).

Our modification of the Yule-Simon's model thus con-
sists in weighting the probability of choosing an existing
word (tag) according to a power-law kernel. This hypoth-
esis about the functional form of the memory kernel is
also supported by findings in Cognitive Psychology [ﬁ],
where power laws of latency and frequency have been
shown to model human memory.
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FIG. 3:  Frequency-rank plots for tags co-occurring with a selected tag: experimental data (black symbols) are shown for
del.zcio.us (circles for tags co-occurring with the popular tag blog, squares for ajar and triangles for xml) and Connotea (inset,
black circles for the HGNI tag). For the sake of clarity, the curves for ajar and xzml are shifted down by one and two decades,
respectively. Details about the experimental datasets are reported in Table[I] All curves exhibit a power-law decay for high
ranks (a dashed line corresponding to the power law R~5/% is provided as an aid for eve) and a shallower behavior for low
ranks. To make contact with Fig. [2] some of the highest-frequency tags co-occurring with blog and ajar are explicitly indicated
with arrows. Red symbols are theoretical data obtained by computer simulation of the stochastic process described in the text
(Fig. [B). The parameters of the model, i.e. the probability p, the memory parameter 7 and the initial number of words ng
were adjusted to match the experimental data, giving approximately p = 0.06, T = 100 and ng = 100 for blog, p = 0.03, 7 = 20
and ng = 50 for ajaz, and p = 0.034, 7 = 40 and ng = 110 for zml. Inset: Connotea is a much younger system than del.icio.us
and the corresponding dataset is smaller and noisier. Nevertheless, a good match with experimental data can be obtained for
p = 0.05, 7 = 120 and ng = 7 (red circles), demonstrating that our model also applies to the early stages of development of a
folksonomy. Gray circles correspond to different realizations of the simulated dynamics.
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0.008 = FIG. 5: A Yule-Simon's process with long-term memory. A
synthetic stream of tags is generated by iterating the following
| step: with probability p a new tag is created and appended to
= wa . - the stream, while with probability 1 — p a tag is copied from
) ________________________'__'__EC:"-’:_&&DP_L_M er'?u- B ARl o d the past of the stream and appended to it. The probability
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FIG. 4: Tag-tag correlation functions and non-stationarity. The tag-tag correlation function C{At, £, ) 18 computed over three
consecutive and equally long (T = 30000 tags each) subsets of the blog dataset, starting respectively at positions ¢, = 10000,
t2 = 40000 and ¢* = 70000 within the collected sequence. Short-range correlations are clearly visible, slowly decaying towards
a long-range plateau value. The non-stationary character of correlations 15 visible both at short range, where the value of the
correlation function decays with ¢, and at long range, where the asymptotic correlation mcereases with ¢,. The long-range
correlations (dashed lines) can be estimated as the natural correlation present m a random sequence contaming a finite number
of tags: on using the appropriate ranked distribution of tag frequencies within each window (see text) the values c(tl). o(#2)
and c{t?) can be computed, matching the measured platean of the correlation functions. The thick line is a fit to the fat-tailed
memory kernel described 1in the text.
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FIG. 6:

Co-occurrence table: columns correspond to

the 15 top-ranked tags co-occurring with blog, in descendjng order of

frequency from left to right. Rows correspond to 30 low-frequency tags co-occurrinng with blog (frequencies ranking between
100th and 200th). Each row is a normalized co-occurrence histogram representing a “categorization” of the corresponding tag
in terms of the top-ranked tags. Numbers in red (bold face) denote co-occurrence probabilities in excess of 25%. Zeros (no
co-occurrence) are marked in blue (bold face).



JocniaxXeHHA CTaTUCTUYHUX B/IACTUBOCTEM, Ta CTOXACTUYHA
Mmoaenb NoBeaiHKU KOpUcTtyBava ana cuctem 3 Teramm
by Ciro Ca ttu to, 2 0 O 6 ( 2 0 O 8) Collabarative Tagi::gcz:ziltjﬂemlotlc Dynamics

Museo Storico della Fisica e Centro Studi e Ricerche “Enrico Fermi”
Compendio Viminale, 0018 Roma, Italy and
Dipartimento di Fisica, Universite di Roma “La Sapienza”

Ple A. Mora, 2, 00185 Roma, Italy

B economics B law [ typography [ socialsoftware | python

0.60
045
0.30
0.15
0
2 5 DN L& e & @ W@ O
R AN S S P g
5 < @
@ Q@%

FIG. 7:  Co-oceurrence patterns for 5 of the low-frequency (high-rank) tags of Fig. [6] (see legend at the top). The colored
bars display the “fingerprint” of the selected tags in terms of their co-occurrence with the 15 top-ranked tags (the same ones
reported in the top row of Fig. [G).
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There are three main entities that compose any tagging system:

e The users of the system (people who actually do the tagging)

e The tags themselves

e The resources being tagged (in this case, the websites)

Each of these can be seen as forming separate spaces consisting
of sets of vertices, which are linked together by edges (see Fig. 1).
The first space, the user space, consists of the set of all users of the
tagging system, where each vertex 1s a user. The second space 1s
the tag space, the set of all tags, where a tag corresponds to a term
(“music™) or neologism (“toread™) in natural language. The third
space 1s the resource space, the set of all resources, where each
resource is normally denoted by a unique URL' A tagging instance
can be seen as the two edges that links together a user to a tag and
then that tag to a given website or resource. Note that a tagging
instance can associate a date with its tuple of a user, a tag(s), and a
resource.
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Figure 1: Tripartite graph structure of a tagging system. An
edge linking a user, a tag and a resource (website) represents
one tagging instance
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Figure 3: Tripartite tagging system graph used for search. The
dotted edges represent options, while the dark edges represent
a particular user engaging in a search for the shaded resource
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Abstract

We desecribe online collaborative communities by tripartite networks, the nodes heing persons,

items and tags. We introduee projection methods in order to uneover the structures of the networks,

i.e. communities of users, genre families... To do so, we focus on the correlations between the nodes,

depending on their profiles, and use percolation techniques that consist in removing less correlated
links and observing the shaping of disconnected islands. The structuring of the network is visualised

by using a tree representation. The notion of diversity in the system is also discussed.
FIG. 1: Tripartite structure of the tagging system. In this example, user p owns two items é; and
i that are respectivelv tagged bv two kevwords. (I7.15). and three kevwords (. Ia.14).

matrix o

[0 .. 1/2 .. 1/2 .. 0
| e e e e )
1/3 . 1/3 . 1/3

where @, denotes the weight of tag I in its description of 7, so that 3", 7., = 1 if ;1 owns

i and zero otherwise. Each item and each tag is also characterised by similar matrices that

—i =T :
we note 7y and @ respectively.
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B cTaTTi NnpeacTraBneHHA Bidyanisauia BiaxuneHb(teHaeHuin) (trands)
POoNKCOHOMIIT

4.1 Interestingness

We now define what we mean by “interesting.” First, we
require a little notation. Let 0,...,7 — 1 be discrete points
in time (also called timestamps) and let U = {uy,...,} be
the universe of objects — in our case, objects are tags. An
object u € U has a multiset of timestamps associated with it,
indicating its occurrence over time. Because the occurrences
are a multiset, an object may oceur many times during the
same timestep. Let +(u,t) denote the number of times the
object u occurs at time t. Let v(u) = Zf:;,l ~(u,t) denote
the total number of occurrences of object wu.

Our measure of interestingness should have the following
properties:

1. An object should be considered more interesting dur-
ing a particular interval if it occurs more frequently
within the interval, and less frequently outside the in-
terval.

2. A highly infrequent object that happens to oceur only
during a particular time interval should not necessarily
be the most interesting object for that time interval.

Let I = [a, b] be a time interval, where 0 < a < b < T. We
introduce a measure to meet the tradoffs implied by these
conditions. As a baseline, we consider the probability that a
particular object occurs within [: this meets both aspects of
Property 1 above. We modify this baseline idea to introduce
a regularization constant (', a positive integer, to meet the
requirements of Property 2. For any object w and interval
I, our measure of the interestingness of u during [ is given

by
Tnt(u, 1) =" y(u, 1) /(C + (). (1)

tel

This quantity, reminiscent of ‘tf—idf’ in information re-
trieval (see also [15]), is aimed at capturing the most inter-
esting — not necessarily the most frequent — objects that
occur in the interval I. The parameter ¢ ensures that ob-
jects that oceur only in I but very few number of times do
not take advantage of the ‘idf" term in the definition. Fi-
nally, the most interesting objects for I are those with the
highest values of Int(-.7), with the actual value measuring
the “intensity” of the interestingness.

Our definition of interestingness is intentionally simple;
one could imagine more sophisticated definitions. Note that
our definition of interestingness is linear: if Iy and {2 are dis-
joint intervals, then Int(w, [y U I2) = Int{w, Iy) + Int(wu, I2)
and if I1 C Io, then Int{w, I1 '\ [2) = Int(u, [1) —Int(u, [2). As
we will see, this linearity property permits us to develop effi-
cient algorithms for computing interestingness for arbitrary
intervals, after moderate amounts of preprocessing.
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Building

Computer centres

Office

Unauthorised entry into a building

Theft
Vandalis Server Room
Ancinin Technical Infrastructure Room

Unauthorised admission to
rooms requiring protection

Data Media Archives

Manipulation or destruction
of I'T equipment or accessories

Fig. 7. All frequent tri-concepts of the IT Baseline Security Manual for 7, = 7, = 7, = 3.
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Fig. 9. All frequent tri-concepts of the BibSonomy publications for 7, =3, 7, = 2.7, = 2.
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Semantics of the BibSonomy URL scheme

Since group visibility rights (see Section 4.4) make the explanation much more compli-
cated. they are mostly disregarded in this section. as well as in the formal model.

All URLs described here are relative to http://www.bibsonomy . org. There
are system pages like /help. /settings or /post_bookmark which are neces-
sary for the usage of BibSonomy. but their semantic is straightforward hence they are
omitted here. The following list describes the contents C' of all pages which show posts
in BibSonomy:

/tag/ti.....t, Shows every post which has all of the tags ¢4, ..., attached:
(—'-'Tf-l.“..t.n = {(H'? S?T‘} = P ‘ {t].‘ e ?tﬂ} ; "9} (1)

Juser/u Shows all posts of user u:

C"Tu = {[&. S.,T‘] e P | U= 'Ll',} (2)

Juser/u/tiu. . ..t, Shows every post of user u which has all of the tags t1.,...,7,
attached:

Cutyoty =1, S.r) e Pli=u{ty,....t,} TS} (3)

/concept/user/u/t .. ..., Showsevery postofuser u which has for every tag
t € {t1,...,t,} at least one of its subtags or ¢ itself attached (see also Section 4.4):

(—?u.h.....tn = {['&15‘1?‘] = P

U = 'u,\‘-._f'lltﬁ[i = 1, “ae .H)Ehf 5
t =
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Jurl/r Ifris a bookmark: Shows all posts of the resource r:
Cr={{u,S,7)eP|r=r} (5)
/url/r/u If ris a bookmark: Shows the post of user u of the resource r:
Crwi=1{(u,5,7)e P |7 =ru=u} (6)
/bibtex/r Ifr is a literature reference: Shows all posts of the resource r:

Cri=1{(u,S,7) e P|r=r} (7)

/bibtex/r/u If r is a literature reference: Shows the post of user u of the resource
T

Cro ={li,5,7) e P|7=ru=u} (8)

/group Shows all groups of the system. More on groups can be found in Section 4.4,
/group/qg Shows all posts of all users belonging to the group g:

Cyg={lu,Sr)eP|luc g} (9)

/group/g/ti.. .. t, Showsevery postwhich has all of the tags t4, ..., ¢, attached
and where the user belongs to group g:

Coityontn, ={(u,S;r)ePlucg{t;,...,t,} TS5} (10)
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/viewable/g Shows all posts which are set viewable for members of the group g.
/viewable/g/ti.. ...ty Shows all posts which are set viewable for members of

the group ¢ and which have all of the tags £1, ..., t, attached.
/search/s Shows all resources, whose full text matches the search expression s,

which 1s interpreted by the MySQL full text search capability.!!
/download Shows all publication posts which the user has picked in the shopping

basket, as described in section 4.4.
/popular Shows the 100 resources posted most often amongst the last 1000 posts.

(Note that these numbers are subject to change.)
/ This 1s the home page of BibSonomy. it shows the entries posted most recently.

An mteresting feature, described in section 4.4, 1s that all paths of URLs deseribed
above, can be prepended by a string which changes the output format. In general, posts
are shown as HTML lists surrounded by navigation elements and a tag cloud (as seen
in Figure 1). but this feature allows the user to get her output i formats like BIBTEX or
as an RSS feed.
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LIsers < — groups
user é group
email user
pasaword
realname user group group

. uger

relations % homepage I 1

user A user posts |

subta user

auperiag tas group
tag date
user post id
group , res_id
date post id > title
post id B |

¢ tag ¢res_id

Relational schema of the most important tables.
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B3aemHa (oboninbHa, cninbHa) KOHMeKcmyanizayia cinepepaghy — Sk eneMeHTU AaHuX
MHOWH HabyBatOTb CBOEI BNACHOI CEMAaHTUKM Yyepe3 3B’A3KN MiXK HUMM.

sl S Mutual contextualization in ECSis:
51_1.1]5

Electronics & Computer Science:

tripartite graphs Of fOIksonomies University of Southamptons

Ching-man Au Yeung, Nicholas Gibbins, Nigel Shadbolt
{cmay06r, nmg, nrs}@ecs.soton.ac.uk

Intelligence, Agents and Multimedia Group,
School of Electronics and Computer Science
University of Southampton

_ Overview Mutual Contextualization

Objectives « What does a user ID, a tag or
a URL represents?
» To understand the dynamics in folksonomies

+ Folksonomies contain

. . : i . i text
+ To investigate how seman'lﬂr:s can be interrelations between these vecaiuryof provide conte
extracted from folksonomies entities. annctate
. . . inh t
+ To study the potential applications of the el

« The entities provide a context

information extracted from folksonomies for each other so that their et iterest/experise of
semantics can be understood. y
Methods 4 -

+ Apply network analysis techniques on graphs + Hence, we can acquire a
of folksonomy better understanding of the

entities by exploring the .
+ Apply results on various applications: e.g. tag associations between them. A folksonomy F=(T, T, D, 4)
disambiguation and recommender systems A is a set of annotations: 4 cUXTxD

interest infpossess expertise in
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Folksonomy (2.2)

Study Individual Elements in a Folksonomy

» To study individual elements in a
folksonomy, we extract bipartite
graphs from the folksonomy
hypergraph.

+ For example, for a particular user, we
can extract all the tags used and all
the documents tagged by this user;
this is similar for a tag or a document.

» We can then fold the bipartite graphs
into different one-mode networks for
analysis.

» Findings are expected to be useful and
beneficial to various applications on
the Web.

@ A user (u) A tag (t) ~| A document (d)
Bipartite graph TD, Bipartite graph UD, Bipartite graph UT,
TD, = (TUD, Egp) UD,= (UUD, Eyp) UT;= (U UT, Egp)

Epp={ {td} | futd} € 4} Eyp ={ {wd} | futd} € 4} Eyr={ fut} | futd} € A}

Folded into one-mode networks by adjacency matrix multiplication

« tag network » user network » tag network
+ document network » document network » user network

Potential Applications

+ Disambiguate tags with multiple meanings « Improving recommender systems
« Constructing of user profiles « Deriving social networks of shared interests
+ Generating of personal ontologies « Generating annotations for documents
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Folksonomy (A hypergraph)

F=UTD Ay yAcUxITxD

/ A Tag Bipartite graph UD, \
UD,= (UuD, Eyp) |
Eyp={{ud}|{utd} € 4}
adjacency /m/até:}m\l\:iplicaﬁnn
user o (@) O edge weight =
9 { / Q of users tagged the documents
i é 0 ﬁ Y 9
I |
é 1 B | 9
0 O . O
edge weight = | S i o 0
# of documents tagged @) O*tj documents
0 |
A weighted network of users A weighted network of documents ,f
\\. -~

Understanding the Semantics of Ambiguous Tags in Folksonomies - C.M. Au Yeung, N. Gibbins, N. Shadbolt
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s Toinvestigate tag semantics, we try to examine the document and user

networks of a single tag.

« Focusing on the tag sf, we extract the document network and user network.

« We study the possibility of automatic tag disambiguation by examining the

topology of the netwaorks.

+ Results show that majority of the users use the tag to refer to one meaning
only, resulting in different clusters of documents.

Science Fiction a o

a
= San Francisco

Case Study: Tag Disambiguation

Network of documents being
tagged by the tag sf
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A paper on this work will be presented in the International Workshop of

Emergent Semantics and Ontology Evolution (ESOE 2007) on 12 tov. You

>

can also visit http://www.ecs.soton.ac.uk/~cmay06r/ for more information.

Doctoral Consortium, International Semantic Web Conference 2007, Busan, South Korea, 11-15 Nov 2007

Prof Nigel R Shadbolt

School of Electronics and Computer
Science

University of Southampton
Southampton

SO17 1BJ

United Kingdom

Dr Nicholas Gibbins

School of Electronics and Computer Science

University of Southampton
Southampton

SO17 1BJ

United Kingdom
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Normalization Pipeline

Group Similar Stemming Corvert to Lower+
Tags Remove Non-Roman
Alphabets

Tags

\J

Normalized Tags .. tag: web occurrence: /00

The normalization pipeline contains four filters:

Al-Khalifa, H. S. and Davis, H. C. (2007) Towards Better
Understanding of Folksonomic Patterns. In: Eighteenth
ACM Conference on Hypertext and Hypermedia (HT
07), 10-12 September, Manchester, UK.

Classification P S F
abbreviations & acronyms 10% - 1%
complete words 27% 86% 06%
compound words 57% 13% 3%
typos & non-English words 6% 1% -

1. Lower-case filter: Tags are converted to lower case so that string manipulation (e.g. comparison) can be applied easily,
2. Non-English filter: Non-Roman alphabets are dropped; this step is to insure that only English-like tags are present when

doing the analysis,

3. Stemming filter: Tags are stemmed (e.g. plurals converted to singular) using a modified version of the Porter Stemmer.
4. Grouping Similar Tags filter: identical tags and substrings are grouped and their occurrence is counted.
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Al-Khalifa, H. S. and Davis, H. C. (2007) Towards Better Understanding of Folksonomic Patterns. In:

Data Set Eighteenth ACM Conference on Hypertext and Hypermedia (HT 07), 10-12 September, Manchester, UK.

Our data set consist of a sample of 100 randomly selected bookmarked web resources from the domain of CSS with
a total number of 72,458 posts (i.e. a post is a resource tagged by a user). The total number of tags before
normalization was 245,892, and the number of tags after normalization was 10,900. These 10,900 folksonomy tags
were manually inspected and classified based on the Sen et al. [1] classification, as will be described in the next

section.
[1] Sen, S., S. Lam, A. Rashid, D. Cosley, D. Frankowski, J. Osterhouse, M. Harper, and J. Ried|.

Tagging, communities, vocabulary, evolution. In Proceedings of CSCW '06. 2006. ACM.

(P)ersonal tags

Self-reference tags classification, includes any tag that has to do with the user own
interest. Such as dates e.g. (January, monthly and night), names e.g (tojack) and
own reference e.g. (mylink, mysite and myblog). These tags usually appear once or
twice among all tags in a given bookmarked web resource.

(S)ubjective tags

These are tags that express people’s opinions on the bookmarked web resource.
Although these tags constitute a small portion of the inspected folksonomy tags
(i.e. 4%), an in depth inspection was carried out to analyze them.

oP
ms
oF

82%

(F)actual tags

These are tags which identify ‘facts’ about the described web resource such as
people, places, or concepts. A more specific rough classification can be: web
resource title/URL/author, synonyms (either near or far), rights/language,
compound tags, generic, acronyms, spelling variation and other areas of application
or usage.
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CONCLUSION AND FUTURE WORK

In previous work [1] we have compared folksonomy tags to keywords extracted using context based keyword
extraction technique, and demonstrated the improved value of the folksonomy tags over context-based
keywords. However, in this work we showed that folksonomy tags have the potential to be transformed into
meaningful metadata by classifying them into semantic categories. This was proven by showing that a great
shear of folksonomy tags were indeed factual. This successful classification of folksonomy tags into meaningful
semantics can open the doors for future research in processing and using folksonomy tags in creating structured
metadata that adhere to pre-defined ontologies, as we have done in [6]. Finally, to the best of our knowledge
this is the first time an experiment with this magnitude was conducted manually to inspect the generic semantics
of folksonomy tags (cf. [3]).

[3] Kipp, M.E. Exploring the context of user, creator and
intermediate tagging. In IA Summit 2006. 2006. Canada. Dr Hugh C Davis

School of Electronics and Computer Science
University of Southampton
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Classification

Taxonomy (knacudikauin)
YiTKO BMparKeHa iepapxiyHa

CTPYKTYpa

* Dewey Decimal Classification
(DDC)

* Knacuoikauia 6ibnioteku
KoHrpecy CLLA

* PagsHcbKa KnacuodiKkauia

o O
o
O
Q
o
o o

Unconnected Tags

Tagging systems (Folksonomy)

“Mnocka” cTpyKTypa TeriB He
Ma€ 3B'A3KiB
BnacHe BOHa i € OCHOBHUM
HeaoniKom “HapogHoiI
Knacuoikauii”

1) JaHUX

Thesaurus

TexHoNOrig TAYMayHOro C/IOBHUKaA
(thesaurus) — Bigoma 6inbLue, Hix 50

POKiB.

Hosuit nigxig B Web 2.0 — Bikineg,in

(wikipedia)

36epiratoumn UiTKy iEpapxiuHy CTPYKTYpY,
eNleMeHTU A,0[aTKOBO MaloTb

“mixkpisHeBi” 3B’A3KK

Aus. cTatTio: “Collaborative thesaurus tagging the Wikipedia way”
Jakob Voss, Wikimedia Deutschland e.V. (ver.2) - 2006-04-27



BUCHOBKWU

Mpobnema CUHOHIMIB, OHOHIMIB Ta iHLWeE.

Pi3HMM piBEHb CNOBHMKOBOIO 3anacy KOPUCTYBaya Ta MOro CTaB/IEHHSA
[0 CTBOPEHHSA TeriB TOro 4u iHworo pecypcy. CtBOpeHHA epeKTUBHUX

anroputmise ¢iNbTPYBaHHA Big cnamy.

YaocKoHannTt1 “naocky” CTPYKTYpyY TeriB WAAXom KnacudikaLii cnis Ta

3B'A3KiB MiXK HUMMU.

CemaHTunyHe “36arayeHHa” npocTopy TeriB “HapoaHOi Knacudikauii”.

Po3pobKa epeKTUBHUX a/ITOPUTMIB.

BuaBieHHA NpUXoBaHMX KOM'IOHITI 3@ iHTEpecamMm Ta MOXKIUBICTb

cnisnpaui MiX HUMM.

CTBOpeHHA ePEKTUBHUX aITOPUTMIB MOLUYKY Ta PaHKyBaHHA Ha OCHOBI

AaHnx “HapoaHoi Knacudikauii”.



Mornan y manbyTHE, TeHAEHLILT,

nepcnektnsn — Social Summarization

Bin couianbHux 3aknaaokK (Social
Bookmarks) no couianbHux
aHoTauiu (Social Summarization) -
pecypciB B IHTEPHETI

Ha pMCcyHKy nokas3aHo couiasibHy aHOTaL,to.

(a) CropiHKa p acouitoembca 3 MHOMUHO a
3anumis, w0 suKopucmosye oocmyn 00 Hei (4u
8UKOPUCMAHIi meau 00 3aKAA00K p), 8 YboMy
sunaodky qliq2.

(b) /[nsa KoxcHo20 3arnumy nowyKosuk 6yode
gudasamu a query-focused snippet, S.(p, q1)
and S.:(p, g2), wo cknadaemsca 3 yymausux 0o
KOHMeHmy pazmeHmie CmopiHKu, wo
nos'a3aHull 3 MOWyKom.

(c) Fragments are scored and rank-ordered to
produce the final social summary, SS..(p)

“From Social Bookmarking to Social Summarization: An Experiment
in  Community-Based Summary Generation” Oisin Boydell, Barry
Smyth (Adaptive Information Cluster School of Computer Science
and Informatics University College Dublin), IUI'07, January 28-31,
2007, Honolulu, Hawaii, USA

(a)

(b)

(c)

The Java platform is the name for a

i bundle of related programs, or platform,
i from Sun Microsystems ... Java
Platform (formerly Java 2 Platform[1])

i ... the current version of the Java

i Platform is alternatively specified as

i version 1.5 or version 5.0 or version 5

q 1 qz - ]
java virtual
machine

from Javyf platform

:The Java platform is the name for a }undle of related programs, or p\aﬁbqn. from Sun Muﬁosystems?whlch alloy for

developing and running programs writtdn in the Java programming language. ¥ e_p_lalfgrr_n_ﬁ_n_ﬂt_sggc_lﬁfp_@!g E_ .
processor or operating system, but rather, !an execution engine (called a vitual ngchine) and a set of standard lityanies (

which provide common functionality argimplemented for various hardware and operngs systems so that Java
programs can run identically on all of thiem

:and includeg the Java Platform
Java EE Damety 2EE) andne  S—=

on of the Java Platform is

The platform is properly called theEJnvn Platform (formerly Java 2 Plat
Standard Edition or Java SE [folmé'ri;;'Jigﬁ')"'i'ri'e"‘]iz'\;'a"ﬁ\'é't'liifﬁ"é'ﬁ'@'rjj_
Java Platform Micro Edition or Java ME (formerly J2ME). As of 2008 :th

zaltemnatively specified as version 1.5 or version 5.0 or version 5:(all refer to the same version), however, version 5 is

JDK Documentation Page &0.
Java technologies

The Java Platform consists of a several of programs,_each of
compiler that converts Java source code into!Jav

provided as part of the Java Development Kit (JDK). There is a sophisticated Java Runtime Environment (JRE) that usually implements the JVM

by means of a Just-In-Time compiler that converts intermediate bytecode into native machine code on the fy. There are extensive libraries
(pre-compiled into Java bytecode) containing reusable code, as well as numerous ways for Java applications to be deployed, including being
embedded in a web page as an applet. Taken together, this entire set of software technologies is referred to as the Java Platform’

Ssg(psq1) @ SSE(p’qZ) @

an execution engine (called a virtual
machine) and a set of standard libraries
... Java bytecode (an intermediate
language defined as the Java Virtual
Machine a.k.a. JVM)

— _/

SS4e(p) Y

Java Platform (formerly Java 2 Platform[1]) ... The Java platform is
the name for a bundle of related programs, or platform, from Sun
Microsystems ... an execution engine (called a virtual machine)
and a set of standard libraries ... Java bytecode (an intermediate
language defined as the Java Virtual Machine a.k.a. JVM) ... the
current version of the Java Platform is alternatively specified as
version 1.5 or version 5.0 or version 5
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