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Semantics defined

Linguistics: Computer science:
Study of meaning at the | An application of

level of words, phrases, | mathematical logic; the
sentences, and even meaning of programs or
larger units of discourse. ) functions

Psychology: Philosophy:

Relationship between Study of symbolic logic:

memory and meaning. meaning and truth, meaning

Semantic memory is and thought, and the relation

memory for meaning. between signs and what they
mean.

Sourcs: The Columbia Encyclopedia, Sixth Edition. 2008.

Wikipedia.

/

Semantics in social spaces

* Study of meanings and relationships between the meanings of

expressions in social spaces

® Tags as the agents for semantics in social spaces can be studied
as words (linguistics)
as programmatic symbols (computer science)
as memory for meaning (psychology)
as symbolic logic (philosophy)

as metadata (library and information science)
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Semantics in social spaces

* Community-based
® Focus on a group of relevant topics/concepts
° Sharing common interest among members
® Dynamic, evolving scopes of semantics

* Randomly generated by independent users
® Personal view and perception of the world
® Varying quality of information

o High volume of information noise

\e NKOS Workshop 2008, Washington, DC
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Semantics in social spaces

® Valuable source for knowledge organization systems.
However, there are challenges:

e How will social semantics contribute to controlled semantics or
vice versa?

® What methods and techniques will be useful for utilizing the
social semantic sources?

\e NKOS Workshop 2008, Washington, DC
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Semantics in social spaces

* Names for semantics in social spaces:

— Folksonomies

- Tags

* Three components:

— Agents communicate with their beliefs and intentions

— Such beliefs and intentions are public

— Each communication implies three aspects of meaning:

Objective

Subjective

Practical

\e NKOS Workshop 2008, Washington, DC

Singh, Munindar P. (2000). A social semantics for Agent Communication

Languages. In F. Dignum & M. Greaves (Eds.), Issues in agent communication

(Lecture notes in computer science; vol. 1916) (pp. 31-45). London: Springer.
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Agent-Tag
Agent-Concept

Tag-Agent
Tag-Concept

Agent-Tag-Concept

Modeling semantics in social spaces

Social Space
/ Such beliefs and \
intentions are public

€
communicate with their >

beliefs and intentions

(justified (justified)

Each communication implies
three aspects of meaning /

<

Based on: Mika, Peter. (2005). Ontologies are us: A unified model of social networks and semantics. In
Y. Gil et al. (Eds.): Proceedings of the 4th International Semantic Web Conference (ISWC 2005),

Galway, Ireland, November 6-10, 2005 (pp. 522-536). Berlin: Springer-Verlag.
NKOS Workshop 2008, Washington, DC
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The agent-tag model
flickr

L “Agents
communicate with
their beliefs and

Home You Organize Contacts Groups Explore
searCh Photos Groups  People
| Evervone's Uploads > |alympic
@ ¢ (4R
@ ‘e found 435,863 results matching olympic
fiEwvs elevant * Most recent * Most interesting etails * Thumbnalls

For the countdown
anniversary g
Olympics €
=l :
notes
Tagg
Taken on A
2007

Jsithis profile

H See more of risemeagain®’s photas, or

B intentions.”

Object

Agent

Semantics
represented by tags
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The tag-concept model

login |

popular | recent

Shared tags on
resources (high

register | help

showing 1-T0orTe
« previous | next »

The Official Wepsh

WEBSITE OF THE OLYMPIC MOVEMENT BiyiGE
S'spers-spart sthiatcs alympl . 2 Enter our $12,000 scl
giveaway to College

scholarships us com

Byfflding an Clympic Body through Bodyweight Conditioning: A
Fodyweight Strength Training article from Dragon Door
Publications save fhi

Fictograms of the Beijing 2008 Olympic Games ==« this

e ICHOT ' fEies ' Spesdo USA
PNsentation of Competation for the Architecture Design of
al Stadium (2008 olympic Main Stadium)
10 archiNgt g na stadium olpmpic + Beijing Olympics T|
INTERNATNUAL OLYMPIC COMMITTEE - OLYMPIC AN 2 o

et Beijing Olympics Tic
TicketSpot.com

i Ajrlines Kayak.com

Team USA Swim Gear
All Authentic Team USA Swim
Gear 65% Off Selact ltems At

www.SpeedolUSA com

Great Seats. Cheap Prices. Buy

occurrences of tags
can represent
trends and patterns
in semantics)

“Such beliefs and
intentions are
public, ...”

halarship

ickets

kets MNow.
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The agent-tag-concept model

Search results for: olympics [56 articles]

/med in: olympics

smcc emiliofernandezpena DavidDMuir jasonhanson
jsadora jannon routel45 aalibes RolandKappe thanasis stefan

hynd? alcober dmajka turiel bigbossman brian

s ACS-Basel
* Subgrupd

Articles discussi

o>

<' Gmups interested in: DIM
T ——

t athletic body branding competition cons i

mpics race spectacle sport transnational by smec

Community of agents

Semantics
represented by tags

9/11/2008
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The agent-tag-concept model

» gl icio us hestory for [ hiip Ve anadine ac uk/issuedSide

Main Articles: "The |Digital) Library Environment: Ten
Years Al 4 ad ue 46
It w2 b Sidempse
this url has been saved by 66 people.
save this 1o your favorites »

user notes

Good aricles for Poznan Fresentation
majanko

focus on the UK. given Aviadne's scope. bat will draw in other examples
a5 sppropriate The Ariadna story, and the LIK digtal lbeary stary
mash with the JASC story in vasious ways. ~ appears MUCH
INTERESTING STUFF HERE

i

digcovery is happening elaswhere
pamilo

reflactions by Larcan Dempsey on how ibéades have changed
jum_tha_cha

procoases
e

A aiclo fom Fob 06 Adadne, locking back at 10 years of a dighal
library emaronmant Includes same comphex diagrams of eleaming!
el

del iciouy

common tags  cloud | list

Academic

; iy
digital_librarie: z
libraries norary library2.0 sour

lechnology users web

ation

posting history
a st posted by Patal to libeary digitalibrades

intoroperabiity wabi2 0 kbrany2 0 framewsrk senices
detagged do creatorsd

de publishersukoln detem

b

by majanke 1o digital_iwaries, e-resources

 asilyandersc to herasies library technciogy 1840

¢ Lattieh ta lorcandemes

 pamila 1o Op

4 ()

Three aspects of
meaning:
objective —
communication is
true

subjective —
communication is
sincere

practical —
communication is
justified
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KOS: subject headings

e Structures that organize
knowledge rather than

information objects

MeSH Tree Structures - 2008
Retumn to Entry Page

1. Anatomy [4]

2. B Organisms [B]

3. Diseases [(]

4. Chemicals and Drugs [D]

5: nalytical. Diagnostic and Therapeuntic Techniques and E
6. sychiatry and Psvchology [F]

7. Biological Sciences [G]

8. vatural Sciences [H]

9. nthropology, Education, Sociclogy and Social Phenomens
10. Technology, Industry, Agriculture [J]
11. Humanities [K]
12. Information Science [L]
13. Yamed Groups [A]
14. Health Care [N]

I5. Publication Characteristics [V]
eﬁ. Geographicals [Z]

MeSH Tree Structures

Information Science [LO1
Book Collecting [L01 048
Chronology as Topic [LO1.080]
Classification [LO1.1007 +
Commumnication [L01.143] +

Communications Media [LO1.178] +

Computer Security [L01 209]

Computing Methodologies [LO1.224] +

Copving Processes [L0O1.2407 +

Data Collection [L01 2801 +

Data Displav [L01.296] +

P Informatics [LO1 313]

Dental Informaties [L01 313 249]
Medical Informatics [L01.313.500]
Nursing Informatics [L01.313.650]
Public Health Informatics [L01.313.750]

Information Centers [LO1.5346] +

Information Management [L01.399
Information Services [LO1.453] +

—
KOS: thesauri

concepts and indicate ho

Record Type:

concepts are related to o

one another Eatagury:

Used For:

Use Term:
Add Date:
Paostings:

Data Processing

* Relationships that connec - .

H Start an ERIC Search | Using Data Processing 3s 3 search criterion

Main

Systematic handling, manipulation, and computation of infermation
by machines

Information/Communications Systems

Broader Terms: Information Processing;
Narrower Terms: Natural Language Processing;
Related Terms: Automation; Calculators; CD ROMs (2004); Computer Centers;

Computer Interfaces; Computer Networks; Computer Peripherals;
Computer Science; Computer Software; Computer System Dasign;
Computers; Data; Data Analysis; Data Collection; Data Conversion
{2004); Data Processing Occupations; Database Design; Database
Management Svstems; Databases; Electromechanical Technology;
Electronic Equipment; Hypermedia: Information Systems;
Information Technelogy; Instrumentation; Management
Infermation Svstems; Online Systems; Proaramming; Programming
Languages; Waorkshests; Workstations;

Automatic Data Processing; Data Processing Centers: Data

Tabulation: Electronic Data Processing (1967 1980); Input Qutput
(2004); Sharad Time (Computers); Time Sharing {20041;

Counseling

Disabilities

Curriculum Organization

@ NKOS Workshop 2008, Washif | Economics and Finance

§ | Educational Process: Classroom Perspectives

n/a

07/01/1966

3397
Mathematics
Measurement
Mental Health

Occupstions

Educational Levels, Degrees. and Organizations Pegple and Cultures

Physical Education and Recreation
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KOS: authority file

® Pre-coordinated terms to | '
68 63 | Olvmpics.
reflect a wide variety of & 1 |Ohbupics
: . = 0 Olzmpics (2003)
combinations of concepts: —ll =
° TO ic_form 71 0 ‘Oljcmpics (Tth: 1920 : Antwerp, Belgum)
P 7] 1 Otvmpics--Abstracts.
° TOpiC—SuthpiC 73 1 Olympics--Aerial views.
-4 0 |Olympics and Mega Events Research Observatory
o Toplc—geograp 1c location 75 3 [Olympics--Anecdotes.
® Person-form 76 O Dbympics At odipettion:
77 4 |Olvmpics--Bibliography.
° cen 78 1 |Olvmpics--Bibliography--Catalogs.
79 --Biography.
80 ics--Buildings.
81 1 Olvmpics--Buildings--Bibliography.
82 2 |Olvmpics--Buildings--Design and construction.
83 1 Olympics--Catalogs.
84 1 Olympics--Centennial celebrations, etc.
85 0 |Olympics (Choreographic work - Arpino)
\e NKOS Workshop 2008, Washington, DC — e —
87 & | Olvmpics--Collectibles.

Where differences lie...

e Semantics in social spaces ® KOS (rational knowledge)

(empirical knowledge) ® Rational representation of

® Empirical representation of knowledge in information

information objects objects

® A posteriori knowledge dependent ¢ Top-down, controlled

approach

upon sense experience

® Contextually sophisticated ® Formal expressions of

. concepts
® Covert, unorgamzed concepts

hiding in the vast tag mines e Intellectual and deductive

relationships among concepts

@ NKOS Workshop 2008, Washington, DC 9/11/2008
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Clusters of tags
g

semantics

from Del.icio.us

pescribing "weddings™ In two types of

related tags

flowers
honeymoon
Jewelry

places
OUr_Ceremany

WEddmg'pla bride, groom, love, mariage, dress,
reception potrait, white, couple, happy, worman
bio
catibbean
trawel
wacation

~p See more in this cluster...

flowers, bouquet, roses, red, pink

- See more in this cluster...

cake, reception, weddingcake, dance,
dancing, food

= See more in this cluster...

friends, family, party

S weddings (rites of passage, <cultural ceremonies =, ... Events)

Terms:
weddings (preferred, C,U,D.American English-P)
wedding (C,U,AD,American English)

Facet/Hierarchy Code: K.KM

Terms related to
ierarchical Position: i i
weddings in Art &
vents Architecture
events
Thesaurus

ceremanies
<cultural ceremoni
rites of passage

weddings

Balatataalel

Related concepts:
distinguished from ... marriage

social structure, <sociclogical concepts:|

ek lnttar
pafaces (typs formvt). <scrot and tips fammes, .. Companants) (300200
b5, wedding
wedding types
ing ypelaces
iypes, wedding
typefoces, wedding
wedding texts

2. O& dower ehwsts
{cheszs, case furrstire, ... Fumishings and Equipment} (3600351251
wedding chesk

chists, wedding

3. O & wedding dresses
{edranaas by functions, dransed (garmsants), ... Furnishings and Equpmant

wiedding-gowns
wedd

dresses, wedding
wedding dress

4 O & wodding tnmps

{westical wick lamps, <lamps by forms, . Furreshings and Eguioment) [3001]
tamps, wedding
wedding lamp :)8

5. O & weddings

~p See more in this cluster...

rites of passage, coultural ceremonies s, ... Events) [300069158]
wedding

Clusters of tags

from Del.icio.us

related tags

Describing “weddings” in two
types of semantics

Eﬂwers Terms related to
oneymoon . .
jewelry Weddlngs in LCSH
places bride, groom, love, marriage, dress, Gt oo .
our_ceremony artrait, white, couple, happy, woman SOURCE OF HEADINGS: Library of Congress Online Catalog
wedding-planner INFORMATION FOR: Weddings.
B = See more in this cluster...
reception _ =
big Please note: Broader Terms are not cuwrvently available
Ca”blhean Select a Link Below to Continue...
trave T z
i flowers, bouquet, roses, red, pink [Authority Record
- See more in this cluster.. arrower Term: Celebritv weddings
|Narrower Term: Color m weddings
|Natrower Term: Destination weddings
cake, reception, weddingcake, dance, |Narrower Term: Marriage customs and rites.
gancing, food {Narrower Term: Marriage service.
~p See more in this cluster... || Narrower Term: Military weddings
|Narrower Term: Roval weddings
|Natrower Term: Shivaree
friends, family, party
@ NKOS Wq ~p See more in this cluster... 9/11/2008
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How the two can benefit from one another

Validate, enhance

4R

- If B is a subset of A
Emplrlcal and C is a subset of B,

knowledge thenCis also a
subset of A

Rational

knowledge

Cl
Tag A

TagC rgp 1P8E 7 I—
; Test, learn |_

@ NKOS Workshop 2008, Washington, DC 9/11/2008 /
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Connections between the two ==

Yﬁes&ﬂaﬁm weddings--Caribbean Area--Guidebooks.
:Desﬁnaﬁun weddings--Planning.
|Destination weddings--United States--Periodicals.

Validate,
enhance

related tags

SOURCE OF HEADINGS: Librarv of Congress Onliy
INFORMATION FOR: Weddings.

e Catalog|

flowers
hone yrAoon Please i:ms.c Broader Terms HTE not f
o Ir |Select a Link Below to Cn:mm]e/
-I EWE '-"II !Authnrih' Record I
F' l ACES i?\'arrower Term: Celebritv wed*gs
ou r_': Eremon '_'|II Narrower Term: Color in wedg! o5
wedding-planner —_—

[BCE pt | ar Natrower Term: Marriage customs and fites.

rently available

gy crm: Destination walidings

hio Narrower Term: Marriage service.
ca ri |:I |:I Ban [Natrower Term: Military weddines
travel [Narrower Term: Roval weddings

vacation Narrower Term: Shivaree

@

NKOS Workshop 2008, Washington, DC 9/11/2008,
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Categorizes, clusters, organizes

\
Where the two types of semantics meet

KOS

controlled

Semantics Knowledge systems that
in social generates integrate semantics from generates (semantics in
both social and controlled
= spaces spaces)

Validates, provides sources for updates

Some examples...

Next slide

4

NKOS Workshop 2008, Wi

ashington, DC
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The del.icio.us tags are associated

through co-occurrence on items
and the clusters emerging

Example: Ontology emergence in del.icio.us

The five main clusters of
interest are based on the
Concept-Object network

travel

cote, provence, villa, azur,
mas, holiday, vacation,
tourism, france, heritage

business

venture_capital, enterprise,
up. start., venture, news-
paper. capital, Segev, pi-
tango, ve

free time

procrastination, info, ad-
vice, gtd, life, notes, plan-
ning, daily, reading, forums

sex

hot, to, street, pictures, on,
photos, free, celeb, adult,
leshian

web design

design, designer, webde-
sign, premium, logo, logos,
dreamweaver,  templates,
best, good

Mika, Peter. (2005). Ontologies are us: A unified model of social networks and semantics. ISWC 2005,

NKOS Warkshop 2008, Washington, DC

@ Galway, Ireland, Nov. 6-10, 2005. http://www.cs.vu.nl/~pmika/research/papers/ISWC-folksonomy.pdf

97117 ZUU?y

9/10/2008
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Example: Ontology emergence in del.icio.us

Two lightweight ontologies emerged from the del.icio.us network

Broader |Narrower

visual digi_ofi%rds Tss atom
e%f:‘/ cmyk rgh
s cell umts, wedma, ev-do

| phone cell

L ajax json

popularity taxonomy bookmark xml xslt
1 library R rdf owl

g ; ﬁmﬁcamera ek .
s flickr ickr gmail, picasa

r ruby rails

ublic mac iphoto
df java i2ee
talds . E eb T sematic google  |gds
"‘“‘s‘— gging Ahtml search a9, engine
i'/cfls"’ﬁwar = linux ubuntu, gnome
" hai flash actionseript

‘\ﬂ,tS-Fﬁﬂ’laf’N;;ﬁon flickr lickr, photoset
academic javascript [xmlhttprequest,

dom, sarissa

Mika, Peter. (2005). Ontologies are us: A unified model of social networks and semantics. ISWC 2005, Galway, Ireland, Nov. 6-
05. http://www.cs.vu.nl/~pmika/research/papers/ISWC-folksonomy.pdf

NKOS Workshop 2008, Washington, DC 9/11/2008
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Example: relation extraction from Flickr tags

Used Google API to gather context for tags and NLP, machine learning, and data mining
techniques to process data and automatically extract tag relations

Tag X Relation TagY Context Sentence from Google API
2-deoxy-d- neliees effect Effect of 2—dfeoxy—D—qucose on (fell fusio.n induced by
glucose Newcastle disease and herpes simplex viruses.

anti- Pharmacokinetic modeling of the anticonvulsant action of
Action is-induced-by phenobarbital in rats. ] Dingemanse, JB van Bree and M

convulsant |4 e

Action is-induced-by epilepsy From Epilepsy Action, the UK's leading epilepsy charity.

Use this vacation and travel guide to the Downeast and

Acadia is-located-in Maine Acadia region of Maine to plan your vacation, business
trip or just for fun.
The Alabama Location Map indicates the exact
Alabama is-located-in America geographical position of the states of the United States of

America.

Boy Scouts of , Area

America is-located-in bay area Council » 1001 Davis Street, San Leandro, CA 94577-1514,
(510) 577-9000.

Chen, M., X. Liu, & J. Qin. (2008). Semantic relation extraction from socially-generated tags: A methodology

@ for metadata generation. In: Proceedings of DC2008, Berlin, Germany.
\ NKOS Workshop 2008, Washington, DC 9/11/200V
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Example: relation extraction from Flickr tags (cont’d)

£

= query: "tagx” "tagy”

S send

9 C | .

<12 Gatheting

o3 context info for

£i% = Preprocessing context info

o © |
candidate . 3

Q 5 First 15 result (snippet) : intance | it a sentence both tagx |

2i% collection exists and tagY

£ic —r .

Sie

T

=L

Relationship

Machine Learning " - for

Chen, M., X. Liu, & J. Qin. (2008). Semantic relation extraction from socially-generated tags: A methodology
e for metadata generation. In: Proceedings of DC2008, Berlin, Germany.
\ NKOS Workshop 2008, Washington, DC 9/11/2008/

Semantics in social spaces:
Implications for future KOS

* Evolving with a more dynamic, faster fashion in
® Vocabularies
® Structures
® Relationships
® Automatic extraction of lightweight ontologies becomes
more common
® NLP, machine learning, statistical methods

* Utilization of combined lexical sources, community-based

semantic sources, controlled vocabulary sources

@ NKOS Workshop 2008, Washington, DC 9/11/2008 /
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Slide download:

http://www.metadataetc.org/presentations/Qin_NKOS2008.pdf
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