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Overview

A dAgenda

• Metadata
• Tagging
• Folksonomies

Based in part on slides prepared by  M. Lux, Multimedia Information Systems
http://mathias.lux.googlepages.com/multimediainformationsystems
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OpenDataOpenData
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What is Metadata?

Metadata is Data about Data

M t ^2 d t i d t b t t d tMeta^2 data is data about metadata
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Aspects of Metadata
C t t D i ti• Content Description

• Administrative Aspects
• Quality Metadata

L l M t d t• Legal Metadata
• Technical Metadata

5

Markus Strohmaier 2010



Knowledge Management Institute

Classification Systems in Library Science
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Indexing ResourcesIndexing Resources
Categories vs. Keywords

Th ACM Di it l LibThe ACM Digital Library:
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Finding ResourcesFinding Resources
Searching vs. Browsing

Example: Journal of Universal Computer Science

Keywords are used to facilitate search Categories are used to facilitate browsing
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Metadata Applications

R t i l & B iRetrieval & Browsing
– No need to download / view the whole video
– Push vs. Pull

Management & Organization
– Rights, Billing, Ordering, Classification

Ad t tiAdaptation
– Transformation to appropriate representation

Service DescriptionService Description
– Orchestration, Harmonization, Access
– On technical and semantic level
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Aspects of Metadata:Aspects of Metadata:
Content Description

AgendaAgenda
– Overview about a presentation or a sequence of information to a particular 

topic
Table of Contents

– A list of all segments and their position
Abstract

– Describes the topic of a content within a few sentences.
Preface

– Some words of the author
Structure

– For consumption & navigation

And many others, such as Key words & Index, Summary, Literature 
reference & footnotes Comments Categories Languagesreference & footnotes, Comments, Categories, Languages, 
Associated persons, History of Changes, Unique identifier, 
Versions 

10

Markus Strohmaier 2010



Knowledge Management Institute

Aspects of Metadata:Aspects of Metadata:
Quality Aspects

W i htWeight
– Prioritization of segments

Expiration Datep
– Time period of validity of the content.

Reviews
Opinions arguments from others– Opinions, arguments from others.

Process description & history
– Who corrected, translated and approved the content eg. within an workflow.

Quality Assessment
– Rating of the (e.g. visual) quality of the content
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Aspects of Metatdata:Aspects of Metatdata:
Legal Metadata

C i htCopyright
– Person or company legally 

permitted to sell or trade with p
the content.

Publish Date
D t h th t t h b– Date when the content has been 
released to public.

License Modelce se ode
– This is the mode how 

consumers are allowed to reuse 
the contentthe content
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Aspects of Metadata:Aspects of Metadata: 
Technical Metadata

Standards:Standards: 
– Description of the standardized structure in which the content and the 

metadata are stored.
Application/Systempp y

– application the content and metadata can be / has been processed.
– Resolution, compression of pictures or video clips.

Encryption Method
– In case of encrypted content

Storage Media
– on which the content has been stored e.g. CDs, tapes, MO, paper etc.

LLogs 
– Technical history
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Media Production:Media Production:
Dublin Core

Ai t idAims to provide
– Common denominator for metadata
– Simple yet powerful schemaSimple yet powerful schema

Dublin Core Metadata Initiative defined
– 15 elements (author, date, title, type, ...)
– Further refinements (creation date, extent, ...)

Dublin Core does not provide
– A schema for storage
– A schema for data types (e.g. dates)
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Dublin Core

Title
Creator
Subject
Description
Publisher
Contributor
Date
Type
Format
Identifier
Source
Languageg g
Relation
Coverage
Rights
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Library of Congress

It t k 2 f• It takes 2 years of 
training to being able to 
use the LoC classification 
systemy

• It costs ~50 USD to 
classify a book

• What are alternatives?
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Metadata and Social Software
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What is Social Software / web2.0?

M i d d fi itiMany views and definitions

Some common aspects of social software:Some common aspects of social software:

“unprecedented emphasis on voluntary participation, p p y p p ,
user-control, emergent structures, self-organization 
and the facilitation of social interactions and social 

ti iti “activities “
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Metadata in the context of social software /Metadata in the context of social software / 
web2.0

I th t t f i l ft t d tIn the context of social software metadata

Is bottom upp
– In contrast to controlled vocabularies
– In contrast to quality ensured content creation processes

Represents a superimposed structurep p p
– Instead of using predefined hierarchies
– Through heavy use of linking / interrelation

Is huge and fuzzyg y
– Unimaginable mass of links & tags
– Lots of redundant information

Is being spammedg p
– Just starting ...
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Folksonomies

Definition & Description
Advantages and Disadvantages of Folksonomies
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Folksonomies

A f lk i t d l ifi tiA folksonomy is a user-generated classification, 
emerging through bottom-up consensus [1]

• Network of Tags, Users and URLs
• Users describe resources
• By using (multiple) tags

Examples:
Social bookmarking, media sharing, etc.

[1] http://www.iskoi.org/doc/folksonomies.htm
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Folksonomies: The Structure

U t (URL)• User tags resource (URL)
• 1+ words or phrases (graz, „markus strohmaier“)

• No controlled vocabulary, taxonomy
• No quality control
• No constraints (language, length, number)
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A Si l T O t lA Simple Tag Ontology
[Tom Gruber, International Journal on Semantic Web & Information Systems, 3(2), 2007.]

E i t i l ti hiExpressing tagging relationships:
Tagging(object, tag)

Considering the user:
Tagging(object, tag, tagger)

Considering namespaces:
Tagging(object, tag, tagger, source)

Considering positive and negative tags:
Tagging(object, tag, tagger, source, + or -) Tagging(object, tag, tagger, source,  or ) 

23

Markus Strohmaier 2010



Knowledge Management Institute

Folksonomies: Structure
Tagging(object, tag, tagger)

User

URL
TTags
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Folksonomies: Structure

T t URL i l tiTag to URL is a n:m relation
Superimposed structure through bidirectional links
Structure is called „folksonomy“

Tagging(object, tag)
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Folksonomy Example:Folksonomy Example: 
Flickr
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Folksonomy Example:Folksonomy Example: 
Technorati
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Folksonomy Example: 43things
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Types of FolksonomiesTypes of Folksonomies
[Thomas Vander Wal http://www.personalinfocloud.com/2005/02/explaining_and_.html]

Narrow folksonomiesNarrow folksonomies
– tagging objects that are not easily 

searchable or have no other means of using 
text to describe or find the object 

– done by one or a few people providing tags 
that the person uses to get back to that 
information. 

– The tags, unlike in the broad folksonomy, are 
singular in natureg

– tags are directly associated with the 
object. 

– Example: FlickrExample: Flickr
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Types of FolksonomiesTypes of Folksonomies
[Thomas Vander Wal http://www.personalinfocloud.com/2005/02/explaining_and_.html]

B d f lk iBroad folksonomies
– many people tagging the same 

object and j
– every person can tag the object with 

their own tags in their own 
vocabulary y

– Example: Social bookmarking
– The broad folksonomy provides a 

means to see trends in how a broadmeans to see trends in how a broad 
range of people are tagging one 
object. 
power law curves and long tail are– power law curves and long-tail are 
relevant phenomena
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Types of FolksonomiesTypes of Folksonomies
[Thomas Vander Wal http://www.personalinfocloud.com/2005/02/explaining_and_.html]

Differences
– Number of people tagging a 

single object
– Narrow folksonomies are 

more sparse
– Purpose
– Narrow ones allow for 

enhanced metadata for an 
object

Example: 
Flickr

Example: 
Del.icio.us
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Why do tagging systems work?

Thi i f l CHI 2006 f ll iThis was topic of a panel at CHI 2006, following 
conclusions were drawn:

Tagging has a benefit for the user
– Similar to bookmarking, integrated apps
– Benefit of accessibility from everywhere in the internetBenefit of accessibility from everywhere in the internet

Tagging allows social interaction
– Connecting a user to a community trough tags
– People can subscribe your stream
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Benefits of Tagging

T f l f i lTags are useful for retrieval
– Synonyms and typos vanish in the mass of tags
– Communities can retrieve “their” stuff (e.g. by special tag)Communities can retrieve their  stuff (e.g. by special tag)

Tagging Systems have a low participation barrier
– Apps are easy to use, intuitive, responsive
– Free text is used to do the tagging
– Requires no previous considerations & training
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Analyzing Folksonomies

Mik P (2004) “O t l i A ifi d d l fMika P. (2004) “Ontologies are us: A unified model of 
social networks and semantics”

How can meaning/semantics emerge from 
folksonomies?folksonomies?

Ontologies contain instances I and concepts COntologies contain instances I and concepts C
(cf. Tag ontology consisting of [object, tags])

34

Markus Strohmaier 2010



Knowledge Management Institute

What are the fundamental constructs?

A thi d t b id C d I i d dA third set besides C and I is needed
Agents A are those who specify
Agent defines 

– which Concept C is
– assigned to Instance Iassigned to Instance I

A tripartite model can be identifiedA tripartite model can be identified
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A tripartite modelA tripartite model
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005.

3 titi A C & I ( th d t k)3 partitions: A, C & I (a three-mode network)
The set of vertices is partitioned into the three (possibly empty) 

disjoint sets A = {a1, . . . , ak}, C = {c1, . . . , cl}, I = {i1, . . . , im}disjoint sets A  {a1, . . . , ak}, C  {c1, . . . , cl}, I  {i1, . . . , im} 
corresponding to the set of actors (users), the set of concepts 
(tags, keywords) and the set of objects annotated (bookmarks, 
photos etc )photos etc.)

Hyperedges connect exactly one a A with one c C and i I
Edge denotes that a user assigns a concept to a resource.g g p

But tripartite graphs are rather hard to 
understand and to work with!understand and to work with!
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Folding the tripartite ModelFolding the tripartite Model
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005.

Th ibl t d t kThree possible two mode networks:

• A-C C-I A-IA C, C I, A I

Concepts are particularly interesting in the context of folksonomies
Folding the two two-mode networks A-C, C-I into two one-mode 

networks

Co-Affiliation networks:
Overlapping communities (Oac) andpp g ( ac)
Overlapping sets of instances (Oci)
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Folding

Folding allows to transform the Matrix to a one mode 
networknetwork

(also see the co-occurence matrix in text retrieval)

MP = MPC * MPC´

M = M ´ * MMC = MPC * MPC

Result is a matrix connecting concepts to concepts
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Example: Folding
er e

Two mode Network [excerpt]
om

pu
te

da el
lp

ho
n

w
la

n

et
w

or
k

c p c w n

i1 7 5 0 6 1
i2 7 1 1 1 2
i3 0 4 5 0 0 te

r

on
e

rk

One mode Network [excerpt]

i3 0 4 5 0 0
i4 8 0 0 0 6
i5 3 3 0 4 0

co
m

pu

pd
a

ce
llp

ho

w
la

n

ne
tw

or

c p c w n

com puter 111 62 20 62 60
pda 62 56 9 68 28
cellphone 20 9 41 0 12cellphone 20 9 41 0 12
wlan 62 68 0 100 24
network 60 28 12 24 34
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Other Association MatricesOther Association Matrices
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005

Based on A[C|I]-Graph the social network between 
agents can be analyzedagents can be analyzed

• Based on the AC-Graph
Bipartite agent to concept graph– Bipartite agent to concept graph

– Instances are used as weights

• Based on the AI-Graphp
– Bipartite agent 2 instance Graph
– concepts are used as weights
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Broader / narrower term relationsBroader / narrower term relations
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005

W thi k b t t ti b d /We now can think about extracting broader/narrower 
term relations typical of thesauri using set theory. 

In an ideal situation, we would say that Concept A is a 
super concept of Concept B if the set of entitiessuper concept of Concept B if the set of entities 
(persons or items) classified under B is a subset of 
the entities under A (B   A A ∩ B = B). ( )

We might also add the criterium that the set of A should We might also add the criterium that the set of A should 
be significantly larger then the set of B, i.e. |B|/|A| < k 
for some value of k.
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Broader / narrower term relationsBroader / narrower term relations
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005

CI graph

there exists a strong association between 
concepts if they share a large percentage 

CI graph of items, independent of the number of 
users interested in them and regardless if 
these associations were added by the 
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Broader / narrower term relationsBroader / narrower term relations
P. Mika. Ontologies Are Us: A Unified Model of Social Networks and Semantics. 

International Semantic Web Conference, 522-536,  Springer,2005

AC graph
there exists a strong association in the 
network if two concepts share a large 
fraction of the users among them, 
independent of the number of instances 
associated with them and regardless 
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Problems of the approach

Popularity vs. Generality
Tags have typos, synonyms
Tags have different intentions

Ab t t ti (f d f i d hi )– Abstract semantics (funny, sad, friendship)
– Media description (pdf, online, word, image)
– Rights and authors (persons names)g (p )
– Organizational (2read, todo, marker)
– etc.

Example:
http://www bibsonomy org/user/mstrohm
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Problems of the approach

C t ti l blComputational problems
– Big matrix multiplications are hard to compute

Narrow folksonomies restrict tagging to the originatingNarrow folksonomies restrict tagging to the originating 
user:
– Flickr tags could historically only be assigned by the uploaderg y y g y p
– YouTube similar restrictions

Skip Case-Study
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A Case StudyA Case Study
Tag Gathering: del.icio.us

B d RSS f d f d l i iBased on RSS feeds of del.icio.us
– Read main feed
– Get entries for each userGet entries for each user

Avoid spammers
– Use entries of URIs with a min. of 2 users

Write to relational database
– In this case MySQL 5.1
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A Case StudyA Case Study 
Tag similarity

T i d tTags are assigned to resources
Tags describe same URIs-> Similarity

E J i t & Aj– E.g. Javascript & Ajax
– E.g. Windows & Software
– E.g. Linux & Kernel

Tags never describe same URIs-> Dissimilarity
– E.g. Free & Shop
– E.g. Usability & SAP
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A Case StudyA Case Study 
Tag Merging: Objectives

M i bl ithi d l i i ( d ibl iMain problems within del.icio.us (and possibly in many 
folksonomies due to their nature)
– Synonyms– Synonyms
– Basic level variation

Encounter these problems by “merging” synonymsp y g g y y
– Different spellings: e.g. eLearning & e-Learning
– Typos & plurals
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A Case StudyA Case Study 
Tag Networks: Objectives

Wh t i th t l t t ithi it ?What is the conceptual structure within a community?
Which tags are similar / interconnected?
Direction of the connection?
Probability of transition for network edges?
Network Analysis?

– Hubs, central authorities
Clusters– Clusters
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A Case StudyA Case Study 
Tag Centrality: Objectives

Whi h th t i t d ?Which are the most prominent nodes?
Based on different measures?

I d– In degree
– In Betweenness
– PageRank / HITS

The removal of central nodes would affect connectivity 
most!
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A Case StudyA Case Study 
Tag Clustering: Objectives

Wh t i t ti t l l t ?What are interesting conceptual clusters?
– {design, webdesign, graphics}
– {html xhtml css}{html, xhtml, css}
– {ajax, javascript, prototype, script.aculo.us}

What is a meaningful disambiguation of a topic / tag?
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A Case StudyA Case Study 
Folksonomy Analysis Example
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Outlook

A E i t l G l T i S i l S ft A li tiAn Experimental Goal-Tagging Social Software Application
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Any further questions?y q
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