
Introduction
A key problem of today’s information society is how to
structure, find and retrieve information precisely and
effectively. One approach to this problem is to use methods
of knowledge representation to annotate or index
documents, which helps to perform effective retrieval and
aids users in deciding on a document’s relevance. Classical
methods comprise classification systems (taxonomies),
thesauri, and controlled keywords (nomenclatures)
[Aitchison et al. 2004; Cleveland and Cleveland 2001;
Lancaster 2003; Stock and Stock 2008]. As controlled
vocabularies they provide a unified access to documents.
They are used in libraries and professional databases by, for
example, commercial content providers. 

Recently, two new developments can be observed which
both address issues of document indexing and knowledge
representation: folksonomies and ontologies. They complement
traditional techniques in different ways. Folksonomies include
novel social dimensions of tagging [Mathes 2004; Smith 2004];
ontologies extend the possibilities of formal vocabulary
structuring [Alexiev et al. 2005; Davies et al. 2003; Staab and
Studer 2004]. Both approaches have revived discussions about
metadata on the web [Madhavan et al. 2006; Safari 2004]. Their
use has led to an increasing awareness of knowledge
representation issues in scientific areas and even within the
common web-user community. This paper will offer an overview
of these two new trends in document indexing. Still,
folksonomies and ontologies should not be viewed as rival
systems [Gruber 2005]. After introducing characteristics of each
of them, options for combinations will be presented. 

Folksonomies: metadata for
everyone
Within current web 2.0 discussions, folksonomies are
among the new developments that receive most attention.
They address the well-known problem of indexing data with
content-descriptive metadata. But they add the new

dimensions of user-involvement and web-collaboration.
Recently, users have begun to publish their own content on
the web on a large scale. They have also started to use
social software to store and share documents (such as
photographs, videos and bookmarks) [Hammond et al.
2005; Gordon-Murnane 2006; O’Reilly 2005], and they
annotate these documents with their own keywords to make
them retrievable. But keywords are not called keywords
anymore (and by no means are they termed ‘index-terms’ or
‘descriptors’); in web 2.0 they are called tags. The indexing
process is called (social) tagging, and the collection of tags
used within one platform is called folksonomy.

Folksonomies have become well-known through social
software such as the photo-sharing platform Flickr1 or the
video-community YouTube2. By now they are an essential
part of many web 2.0 applications. Users tag documents,
references, pictures, videos, blog posts, discussion,
bookmarks or even groups and other users. Tags are used
as a new entry point for data collections. 

Two different types of folksonomies can currently be
distinguished according to Vander Wal: broad folksonomies
are systems in which one document can be tagged by
different people, so that tags can be assigned more than
once (for example, del.icio.us3). Systems where a tag can
be assigned to a document only once are called narrow
folksonomies (such as systems where only the ‘author’ of a
document may tag it, such as Flickr) [Vander Wal 2005; see
also Peters and Stock 2007]. In broad folksonomies tag
clouds can be generated. These display the popularity of
tags for one document or within the entire folksonomy
(terms that are applied more often are displayed in bigger
font sizes). 

In terms of document indexing, folksonomies offer
advantages regarding cost-efficiency and feasibility for large
data collections. They are easy to handle and take into
account the users’ own vocabulary. Thus, social tagging has
made large communities aware of the use of content-
descriptive metadata. On the other hand, folksonomies do
not include any vocabulary control. For example, synonyms
are not bound together, homonyms are not distinguished,
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1 Flickr: http://www.flickr.com.
2 You Tube: http://www.youtube.com
3 Del.icio.us: http://del.icio.us.
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and there is a lack of recall and precision. Users of social
tagging systems may not yet be familiar with these effects
but, in time, they may be able to learn about them and
change their tagging behaviour respectively [Guy and
Tonkin 2006].

The pros and cons of folksonomies are well discussed
[for example, Kroski 2006; Peters and Stock 2007]. Some
key aspects are the following: 

Controlled versus active vocabulary
The main property of a folksonomy is that it captures the
active language-use of a community. This freedom in the
choice of tags also means that folksonomies are entirely
uncontrolled vocabularies, which leads to the so-called
‘vocabulary problem’ [Furnas et al. 1987] that is considered to
be a main problem of tagging systems [for example, Golder
and Huberman 2006; Furnas et al. 2006; Mathes 2004]:
different people use different words to describe the same
object (or document). In folksonomies, synonyms, trans-
language synonyms, spelling variants and abbreviations are
not bound together. Homonyms are not distinguished.
Misspellings and encoding limitations are serious problems
for folksonomies [Guy and Tonkin 2006]. This all leads to a
lack of precision and recall when executing a search. 

On the other hand, this flexibility in the choice of tags is
a great advantage when it comes to timeliness and multiple
perspectives. A controlled vocabulary is always bound to a
certain point in time and to a certain point of view.
Folksonomy users can create tags quickly in response to
new developments and changes in terminologies [Kroski
2006].

This also leads to new options in deriving inherent
knowledge from social tagging systems. For example, the
Tagline Generator4 can visualise how popular terms within a
topic-specific tag cloud change over time. The result is a
timeline-based tag cloud, which can help to observe
developments or opinions regarding certain events. 

Social versus personal tagging
Although we speak of social tagging, the intentions of tags
are not always social. Users who tag documents do not
necessarily do this with the objective of helping a
community to find relevant documents or photos or
bookmarks. Many users simply use tags to organise their
own private documents. Thus, many tags in use are rather
personal than social [Guy and Tonkin 2006].

Al-Khalifa and Davis [2007] have analysed the nature of
tags by grouping them into three categories: personal,
subjective and factual. According to their study, the majority
of assigned tags in a test collection (62 per cent) were
factual in that they referred to the actual content of a
document. A still large number of tags (32 per cent) were of
a personal nature. In other words they were clearly intended
for the creator’s own use and would not be of practical use
for other users, examples for this category are self-
references such as a photo tagged with ‘me’ or ‘my_dog’, or
instructions for personal document organisation, for
instance ‘toread’. Only 4 per cent of tags were classified as
subjective judgements, such as ‘cool’ or ‘interesting’.

Similar studies have been processed [see, for example,
Golder and Huberman 2006; Kipp 2006] and more will surely
be conducted with larger or different test sets to gain even
better understanding on tagging behaviour. Maybe the tag
categorisations may also be specified so that, for example,
the personal tags are divided into different sub-categories. 

Golder and Huberman [2006] identify seven possible
functions of tags: 

1. Identifying what (or who) a document is about.

2. Identifying what the document itself is. 

3. Identifying who owns the document. 

4. Refining documents or other tags. 

5. Identifying qualities or characteristics. 

6. Self reference.

7. Task organising. 

One question is, whether the users of folksonomies might
be willing to distinguish between different types of tag
functions. This would help to distinguish individual
organisational tags from objective content-descriptive ones. 

Although tagging is often motivated by personal
interests, a social community profits from folksonomies in
different ways. The most important way this works is that
they provide alternative views; they ‘include everyone’s
vocabulary and reflect everyone’s needs without cultural,
social, or political bias’ [Kroski 2006], so that even niche
interests can be included. 

Retrieval versus exploration
Considering the previous two confrontations, we end up
with a discussion about whether folksonomies are more
about (classical) retrieval or whether they are about new
ways of discovering interesting resources. Compared to
other retrieval strategies, folksonomies lack precision and
recall. Peters and Stock [2007] provide some ways to
resolve these retrieval problems using methods drawing on
natural language processing (NLP). 

Others argue that the strength of folksonomies lies in
serendipity [Mathes 2004], in discovering information via
different paths, and in easy-to-handle search mechanisms
[Quintarelli 2005]. Folksonomies provide these different
entry points to document collections as they consist of three
basic types of entities which offer different information when
combined: documents, tags and users. Thus, users may
browse the relations between all of them, if the platform
supports it. Documents are related via the tags and via the
users that tagged them. Users are related if they use the
same tags or if they tag the same documents [Peters and
Stock 2007]. There are even ways of identifying
communities of interest with the help of folksonomies
[Diederich and Iofciu 2006; Wu et al. 2006]. 

Ontologies: semantic 
structures for the web
Ontologies are a key component in research efforts to
establish a semantic web [Antoniou and van Harmelen
2004; Breitman et al. 2007]. They aim to handle the problem
of organising information and documents in a way which is
quite contrary to folksonomies. Ontologies are designed by
experts and should be used for making the meaning of
documents explicit and unambiguous, not only for
interpersonal communication but also for human–computer
and inter-computer interactions. They are formal
conceptualisations of a knowledge domain [Gruber 1993],
expressed in systems of concepts (classes), instances
(individuals) and the relations between them. 

At first glance, ontologies strongly resemble traditional

4 Tagline Generator: http://chir.ag/tech/download/tagline/.



thesauri but they also include possibilities for defining new
types or relations between concepts and they allow the
adding of rules and axioms [Stock and Stock 2008]. Thus,
they are even more formalised than traditional knowledge
representation systems and can be used for detailed
depiction of knowledge domains and contexts. Ontology
editors (such as, for example, Protégé5) help to create and
maintain ontologies, and to store them in special ontology
language formats (such as OWL6). Creating an ontology is
laborious and requires careful consideration about how to
represent a domain of interest adequately [Michlmayr 2005].
Ontology engineers or information architects as well as
domain experts are needed to formalise precise definitions
within the ontology [Paulsen et al. 2007]. 

What is an ontology? The spectrum of
knowledge representation systems
The term ‘ontology’ is not always used in a consistent way
and so definitions of ontology vary. This is to some extent
because of the heterogeneity of the (scientific) community
dealing with ontologies today. Areas involved in this
research include computer science, information science,
philosophy, computer linguistics, artificial intelligence, life
sciences and bioinformatics, which all have different
backgrounds and different requirements for ontologies.
Furthermore, ontologies originally arose as a method of
information sharing and exchange; their possible role in a
semantic web and advanced information integration
developed some years later [Gruber 2005]. Yet, they fit very
well into the set of knowledge representation methods
applicable for document indexing. The main problem, then,
is how to set the scope of the definition; how to mark down
what exactly an ontology is. 

Currently the term is often assigned to systems that
cannot keep up with the vision of a highly structured,
complex knowledge representation system. Many so-called
ontologies are merely hierarchical constructs – and thus do
not exceed traditional thesauri. (Indeed, they sometimes

even lag behind a thesaurus’ complexity.)7 Ontology editors
and ontology languages can be easily used for designing
simple as well as complex systems, which also makes it
difficult to recognise graduations. Sometimes established
thesauri or taxonomies are referred to as ontologies, for
example the UMLS thesaurus8 or even the Yahoo
categorisation9 [Lassila and McGuinness 2001]. Yet, in
some cases, thesauri are also being upgraded and
enhanced with additional semantic relations. 

In this context, we are principally dealing with two
distinct notions of the term ontology10:

1) Ontology as a new general concept, subsuming all kinds
of existing knowledge representation systems – or at
least all that use fixed concept-relation-structures. 

2) Ontology as a new type of knowledge representation
system, expanding the possibilities of traditional methods.

Although the first option is more frequently used, we prefer
the second one for use in information science and related
disciplines as it allows distinguishing semantically richer
systems from thesauri, classifications and folksonomies,
although we may find that distinguishing on this level will not
always be necessary. The main difference lies in the
presence or absence of vocabulary control, especially when
it comes to comparing folksonomies with other approaches
(as in the last section of this paper). The level of
formalisation does not apply to some basic discussions, so
that ontologies, thesauri and classifications may actually be
summed up and regarded as one counterpart to
uncontrolled keyword systems.

Further specifications of ontology types are needed,
perhaps regarding the ontology language in use (for
example, different levels of OWL) or the specificity of the
depicted domain [Gomez-Perez et al. 2004]. Additional
delimitations should be discussed, regarding systems such
as topic maps or relational databases.

Figure 1 shows one possibility for sorting popular
knowledge representation systems according to their
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5 Protégé: http://protege.stanford.edu/.
6 OWL, Web Ontology Language: http://www.w3.org/TR/owl-features/.
7 For example, one of the most popular ontologies in the life sciences field, the Gene Ontology, merely utilises hierarchical relations (is_a and
part_of). 
8 UMLS: http://umlsinfo.nlm.nih.gov/. 
9 Yahoo! Directory: http://dir.yahoo.com/.
10 Other contexts (e.g. philosophy, computer science) bring forward further different definitions, which can not be discussed here. 

Figure 1: 
Approach to distinguish different vocabularies according to their expressiveness. 

Modified from a figure by Lassila and McGuinness (2001), see also Gomez-Perez et al. (2004), p. 28. 
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degree of expressiveness. In the following, we particularly
want to focus on supported concept interrelations as the
criteria for comparison and for identifying the level of
complexity.

Explicit interconnections
The possibility to use self-defined knowledge relations is
one major characteristic of ontologies. While folksonomies
do not include any type of explicitly stated (paradigmatic)
relations (and thus no control over, for example, synonyms
or homonyms), for some other systems guidelines regarding
the use of relationships or even regulating norms are
available (amongst others [DIN 1463/1 1987]). The relations
currently considered to be generally applicable and
implemented in practice are the following [Bean and Green
2001; Bertram 2005, pp 34; Stock and Stock 2008; Weller
and Peters 2007]: 

Relations of equivalence handle synonyms and quasi-
synonyms (for instance, words that have (almost) the same
meaning and are therefore exchangeable in a given
context), and are thus particularly important for indexing
and documentation contexts, to enable a consistent use of
a vocabulary and enhance recall in information retrieval.

Hierarchical relations are the core relations for defining
the structure of a knowledge domain. They comprise
meronymy (mereology, part-of relation, part-whole
relation, partonomy) [for example, Pribbenow 2002] and
hyponymy (kind-of-relation, taxonomic relation,
taxonomy) [Cruse 2002], so ‘lips’ is a meronym of
‘mouth’ and ‘duck’ is a hyponym of ‘bird’. 

Associative relations are unspecified but indicated
connections between concepts that can have any kind of
relation value (except synonyms and hierarchical
relations). 

Let us see how the most important classical methods of
knowledge representation make use of knowledge
relationships [Stock and Stock 2008; Weller and Peters 2007]:

Controlled keyword indexing (nomenclature,
Schlagwortmethode) focuses on capturing synonyms for
controlling the vocabulary. Hierarchical constructions are

not indicated in this method (otherwise the emerging set
of keywords would form a thesaurus); additional
unspecified references may be included.

Classifications consist of non-verbal notations which
represent concepts and relations between them, to
represent knowledge in a uniform and language-
independent way. Classifications are structured
hierarchically, without further distinguishing different
types of hierarchies.  

Thesauri pay much attention to the relation of
equivalence, which results in a collection of synonyms as
non-descriptors added to the controlled set of
descriptors. Furthermore, thesauri split up the
hierarchical relation into hyponymy and meronymy and
make use of (entirely undifferentiated) associative
relations [Aitchison et al. 2004].

If we take the number and specificity of used relations as
characteristics for a scale of knowledge representation
systems, the new types of folksonomies and ontologies will
occupy both endings of it (see Figure 2). As discussed
above, folksonomies have no vocabulary control and thus
also do not make use of any paradigmatic relations.
Ontologies allow the free modelling of self-defined relations,
in other words they split up the associative relation and
make the underlying associations explicit. This accuracy will
be needed to realise semantic annotations and information
integration. On the other hand we believe that fine-grained
relation-modeling will only be possible for limited domains
of interest. 

Elaborated ontology languages such as OWL support
detailed knowledge representation and as many kinds of
relation types as needed. Relational structures may
sometimes be called properties (or slots), depending on the
editor or representation language in use.  

Most ontologies make use of hyponymy and meronymy, as
they usually constitute the basic structure of an ontology.
Hierarchical relationships are often labeled is_a (for hyponymy)
and part_of (for meronymy), but may also be named differently,
for example subclass_of. Specified associative relations may
be very narrowly defined, like has_ingredient and reversely
is_ingredient_of in a food ontology, or develops_from for gene

Figure 2: 
Approach to classify popular knowledge representation systems according to complexity in relational constructions.
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developments in the Gene Ontology [Gene Ontology
Consortium 2000]. One challenge of ontology engineering is,
to find the adequate level of specificity in modelling the
interrelations of a domain. So far there are no common
guidelines on how to model knowledge relations in ontologies
effectively, although discussions on this have begun [Hovy
2002; Schulz et al. 2006].  

Ontologies as knowledge bases
Ontologies are often considered to be a shared
conceptualisation of a domain of interest or a specified
knowledge base for a community [Gruber 1993 and 2005] –
rather than a tool for enhancing retrieval in document
collections. 

Ontologies may contain explicit information about
objects and contexts. This is realised by the use of
attributes or restrictions added to the knowledge relations
and by including instances as representations of real-life
entities. With the Protégé OWL editor for example, relations
can be defined as transitive, functional and symmetric.
Inverse relations are bound together (producer_of and
is_produced_by). Cardinalities may be applied to relations,
for instance by stating that an article must have at least one
author or a dog must have exactly four legs.11

Instances in an ontology represent the lowest hierarchical
level available. They usually do not represent abstract
concepts but rather concrete entities, for example people (like
Angela Merkel) or institutions (like Heinrich Heine University).
The lowest level may differ according to the planned
application area; in an automobile ontology the lowest level
may be single car models (Ford Fiesta) or even single concrete
cars, like that very Ford Fiesta someone owns.   

In a way, the inclusion of instances in an ontology means
that the process of indexing is, to a certain extent,
incorporated in the ontology engineering process.
Sometimes, instances are not viewed as part of an ontology
but as an appendix that, together with the ontology,
constitutes a knowledge base. Accordingly, some
ontologies are not (merely) designed for the detailed
description of external knowledge sources, but should
rather collect complex information interrelations (and may
therefore in some cases even resemble databases rather
then vocabularies). Depending on the applications,
retrieving this information might then require additional
knowledge in query languages, which is not given for typical
web-users [Christiaens 2006]. With reasoning mechanisms,
information that has not been inserted to the ontology
directly may be derived and the consistency may be
checked [for example, Gomez-Perez et al. 2004]. 

Approaches for using and
combining folksonomies 
and ontologies
A lot of new ideas are coming up regarding how to use
folksonomies as additions to existing systems, and how to
combine different approaches. Tom Gruber asks for
‘tagging across various and varied applications’ where we
can ‘reason about the tag data without any one application
owning the “tag space” or folksonomy’ [Gruber 2005]. The
platform Group Me! makes it possible to manage resources

from Flickr and URLs retrieved with Google in one place, as
well as tagging and grouping these different documents
[Abel et al. 2007]. Other approaches will try to manage the
clustering of search results into meaningful units [Gruber
2005]; so far some clustering mechanisms rely on word
frequencies and co-occurrences [for example, Grahl et al.
2007; Kolbitsch 2007]. 

Applications that really make use of complex semantic
ontologies are still rare, and this is partly due to the high
effort needed to develop and maintain sophisticated
ontologies. For this reason, collaborative environments as
provided in social tagging may inspire new ways of efficient
ontology engineering.  

The main goal is to combine the popularity, convenience
and flexibility of folksonomies with the semantics and high-
quality structures of ontologies. Ideally both approaches
inspire each other within a ‘continuous feedback loop’
[Christiaens 2006].

Ontologies supporting folksonomies
As discussed above, one major problem of folksonomies is
the lack of control in the used vocabulary. Ways of
introducing some form of semantic control in tagging
systems are currently being explored [by, for instance,
Michlmayer 2005].   

The least promising approach is to provide web users with
an existing ontology and tell them to annotate documents on
this basis. This is unlikely to be very successful as it takes
away the freedom and convenience from social tagging and
demands training. But ontologies may be applied behind the
scenes of social tagging, for example by providing
recommendations for related tags which a user may add to his
already entered keywords. Tag recommendations do not have
to be based on an underlying ontology, they may also be
calculated from users’ tagging behaviour (co-occurences)12.
But if an ontology is used, the nature of the suggested tags
can be made explicit, which helps the user judge their
appropriateness. For example, if a user types the tag
‘Tottenham’, an ontology-based system might suggest to also
use the upper-term ‘London’; another user choosing the tag
‘folksonomy’ might be provided with the information that a
folksonomy is_used_by ‘social software’ and can then decide
whether or not to add this tag.  

Another option is to use ontologies (or other structured
knowledge representations) for query expansion
mechanisms within social tagging platforms. Search queries
over folksonomy tags may be (automatically) enhanced with
semantically related terms derived, for example, from an
ontology. For example, WordFlickr13 expands query terms
with the help of relational structures in WordNet14 to
perform enhanced queries in the Flickr database [Kolbitsch
2007]. Users submitting a query to WordFlickr may choose
which types of relations (synonyms, hypernyms, hyponyms,
holonyms or meronyms) should be used for expanding the
query. Thus, if a user searches for ‘shoes’ the query may be
expanded with the hyponyms ‘slippers’ and ‘trainers’ to
retrieve pictures tagged with these subtypes of shoes from
the Flickr collection. 

Folksonomies supporting ontologies
As ontologies are supposed to be both complex and highly
domain-specific, their production and implementation is
currently costly and laborious. Thus, ontology engineering
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11 In OWL dialect OWL-DL (description logics). 

12 Similar to recommendations in Google Suggest: http://www.google.com/webhp?complete=1&hl=en. 

13 WordFlickr: http://www.kolbitsch.org/research/wordflickr/.

14 WordNet: http://wordnet.princeton.edu/.
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may profit from the growing communities that are tagging
web documents and are becoming aware of the use of
metadata. 

Analyses of how people tag documents on the web might
lead to a better understanding of how humans organise and
process information [Lodwick 2005]. This may be of general
value for providing guidelines for effective ontology
construction. Folksonomies provide insight into the
vocabulary used to annotate documents for private
organisational purposes and can capture up-to-date
language use. A comparison of social tags and terms from
a controlled vocabulary for a given domain can be
performed. This helps to update existing systems and to
evaluate the timeliness, perceivability and suitability of a
knowledge representation system designed by
professionals [Christiaens 2006; Macgregor and McCulloch
2006; Mika 2005; Zhang, Wu, & Yu, 2006]. Term frequencies
and distributions can be used as suggestions for new
controlled terms [Peters and Stock 2007]. This method may
be used for ontologies as well as for other knowledge
representation systems. What is needed is a substantial
amount of user-created tags which match the domain of the
system to be evaluated; ideally, users tag a document
collection that has already been annotated with the
controlled vocabulary. Furthermore, a new ontology might
even be created on the basis of tag evaluations. In these
cases the users doing the tagging do not have to be aware
of these processes.

Even more valuable for ontology engineering will be
entirely collaborative approaches in which users may
actively contribute to the construction of ontologies from
the very beginning [Weller 2006]. This means, that a
community would actually and actively perform certain
steps in an ontology development processes. The
collaborative approach of social software mechanisms is
adapted. Different levels of collaboration are possible. On a
basic level, a community may work with an already existing
ontology and simply suggest new concepts or instances
that are missing in the ontology. Users may support
ontology engineering via feedback and annotation systems
and may contribute their individual knowledge to broaden
and update the ontology. Much more sophisticated is the
task of letting a community design a whole ontology from
scratch. For this purpose, a specific platform will be needed
that particularly supports the planning and
conceptualisation phases within the ontology development.
Collaborative ontology engineering is an issue of growing
interest. Different ontology editors are under development
that will support user collaboration in different ways [for
example, Bao and Honavar 2004; Paulsen et al. 2007;
Zacharias and Braun 2007].

Folksonomies in professional environments
‘Classical’ professional (or scientific) databases – such as

those provided by such hosts as STN International, Ovid,
Thomson Scientific or Questel – are indexed exclusively by
professionals. 

Folksonomies started as a simple tool for web users to
use to organise files on the web. Since then, folksonomies
have been used within intranets or other corporate
information systems [Fichter 2006; Peters 2006], as well as
in professional databases [Stock 2007] and libraries [Kroski
2006; Spiteri 2007]. 

The library of the University of Pennsylvania has
established its own tagging system, PennTags15. Within this
system, users can collect and tag general web bookmarks
as well as journal articles and records from the library’s
online catalogue and videos from its video catalogue [Kroski
2006].

Among professional databases, Elsevier’s Engineering
Village16 has become a pioneer in using social tagging.
Documents from engineering research databases (including
Compendex and Inspec) and patent databases can now be
tagged by Engineering Village users. 

One way of embedding social tagging into existing systems
is to allow user-created tags alongside professional indexing.
Thus, a document in a professional database may be
professionally indexed (for example, with a thesaurus) first,
and users will then be able to add tags for personal
organisation. Of course, the origin of each keyword should
then be outlined to allow other users to judge its quality. In this
way, index terms representing different points of view are
created, providing alternative starting points for researches. 

Yet, this approach of indexing documents twice might
not be appropriate for each provider. Other systems may
help to reduce the effort for professional indexers and thus
be more cost effective. For this purpose, the layer model as
proposed by Krause [1996] and modified for corporate
blogs by Peters [2006] should be mentioned. In a first step,
documents are classified according to their importance.
Next, methods of knowledge representation are chosen
according to the importance rating. Only the most important
resources are indexed professionally. The less important
sources are tagged by users, in a cost-saving way. 

More examination of the efficient crossovers between
knowledge representation systems [Stock and Stock 2008]
and their applicability for retrieval purposes will surely be a
focus of future research. 

Conclusion
Generally, folksonomies and ontologies can be seen as the
two ends of a scale of documentation languages ranging from
unstructured to highly formalised systems. Yet they are not to
be seen as rivals but rather as elements in a toolbox which can
be used together and may provide inspirations for future
applications. The key challenge now is to find the right
approaches, or combinations of approaches, to support
concrete applications. Solutions have to be well balanced in
effort and complexity and they must take specific
requirements into account. If this is achieved, content
providers and online suppliers, as well as private users and
corporate information managers, will profit from new indexing
methods which are socially or formally enhanced.
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