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Semantics defined
Linguistics:Linguistics:
Study of meaning at the 
level of words, phrases, 
sentences  and even 

Linguistics:Linguistics:
Study of meaning at the 
level of words, phrases, 
sentences  and even 

Computer science:Computer science:
An application of 
mathematical logic; the 
meaning of programs or 

Computer science:Computer science:
An application of 
mathematical logic; the 
meaning of programs or sentences, and even 

larger units of discourse. 
sentences, and even 
larger units of discourse. 

meaning of programs or 
functions
meaning of programs or 
functions

Psychology:Psychology:
Relationship between 
memory and meaning. 
Semantic memory is 

Psychology:Psychology:
Relationship between 
memory and meaning. 
Semantic memory is 

Philosophy:Philosophy:
Study of symbolic logic: 
meaning and truth, meaning 
and thought, and the relation 

Philosophy:Philosophy:
Study of symbolic logic: 
meaning and truth, meaning 
and thought, and the relation 
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Semantic memory is 
memory for meaning.
Semantic memory is 
memory for meaning. between signs and what they 

mean.
between signs and what they 
mean.

Sourcs: The Columbia Encyclopedia, Sixth Edition. 2008. 
http://www.encyclopedia.com/doc/1E1-semantic.html; 
Wikipedia. http://en.wikipedia.org/wiki/Semantics

Sourcs: The Columbia Encyclopedia, Sixth Edition. 2008. 
http://www.encyclopedia.com/doc/1E1-semantic.html; 
Wikipedia. http://en.wikipedia.org/wiki/Semantics

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
High olume of information noise
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High volume of information noise

Semantics in social spaces
Valuable source for knowledge organization systems. 
However, there are challenges:

How will social semantics contribute to controlled semantics or 
vice versa?
What methods and techniques  will be useful for utilizing the 
social semantic sources?
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Semantics in social spaces
• Names for semantics in social spaces:

– Folksonomies
– TagsTags

• Three components:
– Agents communicate with their beliefs and intentions
– Such beliefs and intentions are public
– Each communication implies three aspects of meaning:

• Objective
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• Subjective

• Practical 

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.

Modeling semantics in social spaces
Social Space

Agent‐Tag
Agent Concept

Such beliefs and 
intentions are public

Agent Tag

Concept 

Agent‐Concept

Tag‐Agent
Tag‐Concept

Agent‐Tag‐Concept

communicate with their 
beliefs and intentions

Subjective   
(sincere)

Objective 
(true)

Practical 
(justified)

Practical 
(justified) 
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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. 

Each communication implies 
three aspects of meaning



9/10/2008

5

The agent-tag model

“Agents 
communicate with 
their beliefs and 

Agent

Object 

intentions.”
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Semantics 
represented by tags

The tag-concept model

Shared tags on 
resources (high 

f toccurrences of tags 
can represent 
trends and patterns 
in semantics)

“Such beliefs and 
intentions are 
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public, …”
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The agent-tag-concept model

Agents

Community of agents
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Semantics 
represented by tags

The agent-tag-concept model
• Three aspects of 

meaning: g
• objective –

communication is 
true

• subjective –
communication is 
sincere
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• practical –
communication is 
justified
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KOS: subject headings
Structures that organize 
knowledge rather than 
information objectsj
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KOS: thesauri
Relationships that connect 
concepts and indicate how 
concepts are related to concepts are related to 
one another

9/11/2008NKOS Workshop 2008, Washington, DC14
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KOS: authority file

Pre-coordinated terms to 
reflect a wide variety of 

LCSH Authority 
File

combinations of concepts:
Topic-form
Topic-subtopic
Topic-geographic location
Person-form
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…

Where differences lie…
Semantics in social spaces 
(empirical knowledge)

KOS (rational knowledge)
Rational representation of 
k l d  i  i f ti  Empirical representation of 

information objects
A posteriori knowledge dependent 
upon sense experience
Contextually sophisticated
Covert, unorganized concepts 

knowledge in information 
objects
Top-down, controlled 
approach
Formal expressions of 
concepts

ll l d d d
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g p
hiding in the vast tag mines Intellectual and deductive 

relationships among concepts
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Describing “weddings” in two types of 
semanticsClusters of tags 

from Del.icio.us

Terms related to 
weddings in Art & 

Cl t  f t  f  Fli k Architecture 
Thesaurus

Clusters of tags from Flickr
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Describing “weddings” in two 
types of semantics

Clusters of tags 
from Del.icio.us

Terms related to 
weddings in LCSH

Clusters of tags from Flickr
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How the two can benefit from one another

Validate,  enhance 

Empirical 
knowledge

Rational 
knowledge

Tag A

Tag C Tag E

Class A

Class B

If B is a subset of A 
and C is a subset of B, 
then C is also a 
subset of A
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Tag B

Tag F Tag D

Tag C Tag E

Class C
Test, learn

Connections between the two

Validate,  
enhance 

9/11/2008NKOS Workshop 2008, Washington, DC
20

Test, learn
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Where the two types of semantics meet

Categorizes, clusters, organizes

Semantics 
in social 
spaces

KOS
(semantics in 

controlled 
spaces)

Knowledge systems that 
integrate semantics from 
both social and controlled 

spaces

Knowledge systems that 
integrate semantics from 
both social and controlled 

spaces

generates generates

9/11/2008
NKOS Workshop 2008, Washington, DC
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Some examples… Next slide

Validates, provides sources for updates

Example: Ontology emergence in del.icio.us
The del.icio.us tags are associated

through co-occurrence on items 
and the clusters emerging

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

9/11/2008NKOS Workshop 2008, Washington, DC
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Mika, Peter. (2005).  Ontologies are us: A unified model of social networks and semantics. ISWC 2005, 
Galway, Ireland, Nov. 6-10, 2005. http://www.cs.vu.nl/~pmika/research/papers/ISWC-folksonomy.pdf
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Example: Ontology emergence in del.icio.us
Two lightweight ontologies emerged from the del.icio.us network

9/11/2008NKOS Workshop 2008, Washington, DC
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Mika, Peter. (2005).  Ontologies are us: A unified model of social networks and semantics. ISWC 2005, Galway, Ireland, Nov. 6-
10, 2005. http://www.cs.vu.nl/~pmika/research/papers/ISWC-folksonomy.pdf

Example: relation extraction from Flickr tags

Tag X Relation Tag Y Context Sentence from Google API

2‐deoxy‐d‐
glucose

induces effect Effect of 2‐deoxy‐D‐glucose on cell fusion induced by 
Newcastle disease and herpes simplex viruses

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

glucose Newcastle disease and herpes simplex viruses. 

Action is‐induced‐by
anti‐
convulsant

Pharmacokinetic modeling of the anticonvulsant action of 
phenobarbital in rats. J Dingemanse, JB van Bree and M 
Danhof. 

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

Acadia  is‐located‐in Maine
Use this vacation and travel guide to the Downeast and 
Acadia region of Maine to plan your vacation, business 
trip or just for fun.

The Alabama Location Map indicates the exact  
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Alabama  is‐located‐in America
p

geographical position of the states of the United States of 
America. 

America  is‐located‐in bay area
Boy Scouts of , 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. 
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. 
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Example: relation extraction from Flickr tags (cont’d)

Gathering 
context info for 
tag pairs Preprocessing context info 

hi
ne

 le
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NLP 
processing

M
ac

h
fo

r r
e

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. 
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. 

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 
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Utilization of combined lexical sources, community-based 
semantic sources, controlled vocabulary sources
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Slide download:
htt // t d t t / t ti /Qi NKOS2008 dfhttp://www.metadataetc.org/presentations/Qin_NKOS2008.pdf
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