
81

Can the Pragmatic Web Assist
Search Engine Optimisation?

Tiana Razafimbelo1, Simon Polovina2, Richard Hill2
1Eleventeenth Limited, Wakefield, UK

2Sheffield Hallam University, Sheffield, UK
tiana@eleventeenth.com

{s.polovina, r.hill}@shu.ac.uk

Abstract: Discovering information on the Web relies on the publishers of
that information to describe it in a meaningful way, often at the syntactical
level. Despite ongoing efforts to improve Web page description, search re-
trieval is more time consuming than it should be. Essentially this arises be-
cause search engines lack the capacity to identify the purpose of the search.
The goal of this paper is to identify the extent to which this issue can be ad-
dressed and how the Pragmatic Web may assist in this endeavour. The paper
uses Stamper's Semiotic Ladder to distinguish between those issues that are
truly semantic, pragmatic or even social, versus those which are syntactic.
This enables the core issues to be discovered, thereby distinguishing the ar-
eas that the Pragmatic Web community can focus upon.

1 Introduction

Search Engine Optimisation (SEO) is the process of “preparing a website to en-
hance its chances of being ranked in the top results of a search engine once a rele-
vant search is undertaken” [WW06] (our italics).
Ranking techniques differ from one search engine to another, mostly depending
upon the content of the web pages published to the web [BN99]. Content encapsu-
lated in Hypertext Mark-up Language (HTML) tags is typically extracted and then
used to rank the pages, displaying information to the user, such as the information
in the HTML title tag. Similarly, the HTML Meta tag for the description would be
used to display the first few sentences of the page in the search results.
This means that should the information be incorrectly represented at the syntactic
level, it could impair the indexing and therefore the search results [P03].
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To be indexed, web pages are analysed by software programs called crawlers. The
data gathered from web pages is filtered using mechanisms such as text normalisa-
tion and segmentation, word weighting, word stopping and word stemming. It is
then saved in the search engine’s ‘database’ to index the pages accordingly
[BN99]. This data is then used to calculate the ‘relevance score’ of the web pages,
which in turn is used to rank the document in relation to other documents [D03].
Thus pages with high relevance scores would be the first ones to be displayed in
the search results.
However, even when the content of the pages is adequate, it can be difficult to get
useful results from search engines: there is an issue of accuracy, relevance and
usefulness for the results fetched by search engines. This is exacerbated by the
increased amount of material on the Web, as well as lack of uniformity of docu-
ment structure [P03]. The proliferation of heterogeneous data sources compounds
this problem, leading to a loss of search engine efficiency and the delivery of er-
ratic results, especially when the query is vague.

Due to this inefficiency, numerous companies have specialised in delivering SEO
services assuring high ranking for major search engines such as Google or Yahoo.
Those companies are using methods such as ‘keywords stuffing’ – altering the
natural content of the page to add a ‘bunch’ of keywords that may or may not have
a direct link with what the website or web page is about, usually altering the natu-
ral meaning of a page. The purpose of using those methods is to allow sites to be
highly ranked. Tampering with the web pages such as described may lead to some
sites being ranked highly for certain keywords, even though they do not necessarily
deal with the subject surrounding those keywords.

In this paper we explore how pragmatics along with semantics can assist in SEO.
We seek to reorient the work undertaken by web site owners back to their mean-
ingful content, thereby better fulfilling the user’s search experience. We concen-
trate our efforts on the issues described as follows:

• How data contained in the web pages can be used to allow more efficient
searches;

• How can we make sure that the data analysed in the page is contextually the
one the user expects/wants;

• How can we make sure that even if the data belongs to the correct ‘context’,
the content was not tampered with in a bid to highly rank the pages.

2 Information Retrieval and the Semiotic ladder

To assist our investigations we refer to Stamper’s semiotic ladder (Figure 1) to
provide some potential classifications.
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Figure 1: Stamper’s Semiotic Ladder [S96]

Stamper's model is appropriate since it is widely understood and “the refinement
offered by the ladder can be used to investigate a certain layer in more detail”
[MW02]. It also helps examine all the aspects involved for communication and
coordination in an organizational context [SL02]. The semiotic ladder consists of
the views or signs from the perspective of physics, empirics, syntactic, semantic,
pragmatics, and the social world. The additional social world layer stresses that
information use is always a part of human behaviour in a social setting, whereas
norms or social conventions govern people’s behaviour ([L00]).

2.1 The Syntactic and Semantic Layers

The two steps of the ladder that have attracted the most attention in the past decade
are the syntactic and semantic ‘rungs’. Figure 1 illustrates how the Syntactic web
can be viewed as a set of documents and subsequently how their content such as
elements, links and tags can be represented. The semantic web/layer represents
how data can be extracted from web pages using techniques such as XML, RDF
and used to create ontologies. The layers thus provide a lucid framework to under-
stand the implementations of standards and to allow data to be extracted and un-
derstood.

2.2 An Experiment with the Pragmatic Layer

The pragmatic layer concentrates on the context of information. To illustrate the
fact that context identification is crucial for search engine optimisation, we per-
formed two searches using the Google.co.uk search engine.
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Firstly, ‘pragmatic’ and ‘web’ were entered as search terms. Our goal was to find
the www.pragmaticweb.info website, in order to retrieve the exact URL of this site.
The ensuing results illustrated that the site was not listed under this URL on the
first 10 pages, but was appearing on Page 2 of the search results under an alias
URL. This apparent obfuscation was confusing and suggests that users might not
recognise the site at all (since the URL was not the one they expected to see).
Interestingly the results included a website called `proxy.org'. This site is “the
pragmatic Web surfer's guide” and leads with privacy issues – such as cookies -
and proxy settings when browsing sites. The words pragmatic and web are within
the homepage but their meaning is different than the one intended when perform-
ing the search. In this particular case, the word pragmatic refers to the surfer’s
guide not the web and the word web is the first word of the expression ‘web surf-
ing’. This site does not deal with the Pragmatic Web but is a practical/pragmatic
guide to web surfing. This illustrates that the result set did not take into account the
meaning in which the search was performed and therefore we conclude that the
context of the search was ignored.

As a comparison another search performed using the terms ‘Search Engine Optimi-
sation’ retrieved results about companies offering Search Engine Optimisation as a
service as opposed to articles or web pages discussing SEO techniques that be used
within web pages.

2.3 The Social Layer

This later example showed that the number of pages associated with particular
keywords dictate what results will be presented to the user; clearly the amount of
data influences the results of the search. Since it is the quality of the data as well as
the quantity of the data that is taken into account, making sure that the data used is
of the correct context and of the trusted source is a major issue. This has even been
raised as an issue by the Google executive director, who emphasised the need to
verify the source of the web page to allow the content to be captured or not [L06].

With this issue of trust, we need to take into account the social factors behind a
search engine: how one search engine ranks and values a site, can have tremendous
effects on site visibility (for example boosted sales in the case of an e-commerce
site). How this site is perceived and ranked in search engines allows browsers to
assess its social popularity and notoriety, which will have an impact on a user’s
decision to visit the site or not. This can be represented in Stamper's ladder as the
Social layer - the perception/belief of ones when placed in a site. It shows the so-
cial aspects linked to the success of SEO (or not).



85

Without acknowledging and tackling this issue of trust, tampered content will still
be part of the search results. This issue of trusts means that efforts need to be con-
centrated on both pragmatic and social layers for this issue to be resolved.

There is a need for a robust process or procedure in order to allow this trust to take
place. A common example of this issue is when looking for a footwear website in
the hope of buying online, and finding a site that supposedly is about shoes but in
fact sells something totally different. This is an issue to be addressed as part of the
social layer.

2.4 Summary of findings

The table below summarises the main two aspects we have outlined in the previous
sections: not only can the pragmatic web assist in optimising search engines but the
social layer will play a significant role too.

Layer Name Aspects within this layer

Social layer
Trust of source of information (identification of source)
social ranking – popularity
Social Impact on the identity of the site AND on the users to visit it

Pragmatic layer Usage determination of the context of the search

Semantic layer Meaning using Standards such as XML, RDF or OWL / the tags

Table 1: Adapted Semiotic ladder from a Search Engine Optimisation perspective

3 Realising Context Identification in Search Engines

We have seen in previous sections that the role of the pragmatic web would be
central in identifying the context of the search and therefore in making search re-
sults more relevant. We now want to present an idea of how this could be realised.

The semantic web is an extension of the current Web in which information is given
a “well-defined meaning, enabling computers and people to work in better coop-
eration” [P03]. In principle, it makes it possible to retrieve information from the
web using extensible mark-up techniques based upon XML, such as RDF, to struc-
ture documents, using concepts, properties and values to express meaning. More
importantly, this facilitates the generation of ontologies that describe concepts and
relations between them [M05].
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Sowa states that "ontology is the study of the categories of things that exist or may
exist in some domain. The product of such a study, called an ontology, is a cata-
logue of the types of things that are assumed to exist in a domain of interest D from
the perspective of a person who uses a language L for the purpose of talking about
D." [S99]. Ontologies are crucial for the classification of concepts, and become
more powerful when combined with rules that determine how the ontology is proc-
essed.

The hypothesis is that if the ontology is correctly identified, it will mean that the
context of the search has been either identified correctly (100% match) or the am-
biguity has been decreased. Then the search results are bound to be more relevant.
The ontologies retrieved can then be used to filter the web documents returned by
the search engine when performing the search on web documents.

3.1 Structuring Ontologies

We propose that searches use ontologies as a means to identify the context of use.
We envisage that this step would be encapsulated from the user by default, as it is
desirable to use the same user-friendly mechanism to search for documents as to
search for ontologies.

Accordingly, each document is represented as a vector of n coordinates, where
each coordinate corresponds to a keyword. The dimension n of the space in which
the vectors are created is the total number of documents. Coordinates reflect the
positions of documents with each other. Similarities between documents are there-
fore represented by their coordinates and similarities with a query expression are
simply calculated using the cosine between the query and each document in turn
[W03a].

Figure 2 shows how in a 2-dimension space a search vector can be represented
against a few terms already existing within this space.
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Figure 2: Vector representation of search terms for query ‘pragmatic web’

Visually we can see how close document A is from the query. Similarities are
calculated using algorithms. In this definition, vectors bear similarities to line dia-
grams concept lattices from Formal Concept Analysis (FCA):

• documents are the objects and the shared coordinates form all the attributes
that a document may contain;

• the representation of objects map the way vectors are viewed;
• one object can be found using several routes and similarly several keywords,
which is essential in the search engine perspective that we are taking;

• concept lattices have a powerful `switching scale' concept that allows docu-
ments to be displayed differently depending on the 'view'/filter chosen. This
is related to work developed on Mail Sleuth [DE05] but also FCA’s use in
browsing documents [DMS05], [P04], [GM03].

3.1.1 Concept Lattices for ontologies

FCA is a method described by Rudolf Wille, whose main representation is called
concept lattices. Concept lattices are used to represent the interaction between
objects and their attributes [P06]. An example of an object is a cat and an attribute
is its colour e.g. red. The concept lattices are a core part of our proposed solution to
SEO.

Fundamental to concept lattices is the concept of duality called “Galois connec-
tion”. This describes the relation between objects and attributes and how objects
are connected between them by one or more attributes [P06]. One such example is
that an object is a document, and an attribute is one of the terms that are used to
describe this document e.g.: a keyword. As an object can have more than one at-
tributes, this document could potentially have associated with it a number of key-
words, or terms. Concept lattices allow the representation of those objects to differ
depending on what scale is used to model the diagram [P06].

Document A on Pragmatic Web

Document B on Web Surfing

The query performed
on ‘pragmatic web’
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A ‘scale’ in this context is similar to a query of search terms and applying it means
that the results presented in the lattice will be filtered depending on the scale cho-
sen: it is similar to displaying results according to particular search terms.
Scales can be nominative scales, where the attributes are names or an interval, and
therefore the attributes can be used to build ranges such as age range or price
range.

3.1.2 An Exemplar

In this section we show how we see the process working behind the scenes.
Throughout the section, we will use the example stated in Section 2 regarding the
search terms ‘pragmatic’ and ‘web’. Intermediate steps are shown in Figures 3, 4
and 5.

To each ontology is associated one or more keywords and one or more domain.
Each domain can belong to one parent domain. This would be similar to a view of
a taxonomy or simple tree structure where domains such as ‘the web’ include
‘pragmatic web’ and ‘semantic web’ for example.

The relationships between ontologies and keywords would be represented as a
concept lattice as it allows keywords to belong to one or more ontologies as well as
ontologies to be associated to one or more keywords. Likewise the relationships
between web documents and keywords can again be a concept lattice because it
allows more complex relationships to be represented.

If we were to generate a diagram to show the relationship between documents and
ontologies based on the two previous structures, it will have to show that ontolo-
gies are based upon one or several documents. However one document’s domain
can include one-to-many ontologies. As a result, a concept lattice would be the
preferred choice simply because it offers this flexibility.

Let L be our lattice containing the representation of ontologies On.
The terms used for the search are ‘pragmatic’ and ‘web’.

Let O1 be the ontology representing the domain of knowledge ‘pragmatic web’
Let O2 be the ontology representing the domain ‘web research’
Let O3 be the ontology representing the domain ‘web surfing’
Let O4 be the ontology representing ‘the semantic web’.

Note that in our example, we are simplifying those concepts. The representation of
those ontologies can be as follows:
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O1 { Pragmatic web } Extends O4
Description keywords {pragmatic, web, meaning, concept, context}
O2 { Web research } is part of O1 and O4
Keywords { conference, research … }
O3 { web networking } extends ‘computer network’ ontology
Keywords { security, cookie, proxy }
O4 { Semantic Web }

From this classification, we can represent the ontologies in the lattices below:

Figure 3: Simplified concept lattice representing relations between terms and ontologies

In our simplified example, if the user enters pragmatic and web, then those terms
can be used to establish the correct meaning/context of use and subsequently nar-
row down the domains to look at. Figure 4 is presenting the up-to-date concept
lattice after a nominal scale has taken place.

Web

Pragmatic (web)
Semantic (web)

Surf (ing)

Network
Research

Conference
Proxy

O3

O2

O1
O4
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Figure 4: A nominal scale for the ‘pragmatic web’ based on Figure 3

Figure 4 shows that the context specified by the query can be represented by the
ontology O1.

After identifying which ontology was best to use to answer this query, the correct
ontology can be used to filter the results found by the search engines. Any ontolo-
gies/domains found can either be presented to the user (to allow them to choose the
appropriate one if listed), or the results can be grouped by domain and displayed to
the user.

Then the representation of the relationships between documents and ontologies can
be automatically generated and shown in a concept lattice between ontologies and
web documents. More explicitly, it could be established and represented in a topic
map as shown in Figure 5 [P03]. Topic maps are used in this instance as an intui-
tive way to represent relations between topics/subjects and web documents. This is
because the topics’ hierarchy can be clearly represented and the idea of broadening
the results would then mean including documents whose topics are also the ‘parent
topic’. Figure 5 shows only a snippet of a more global topic map to serve for our
example shown by Figure 4. The topic information comes directly from the on-
tologies.

Pragmatic (web)

O4O1

Semantic (web)
Non-pragmatic web

Web
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Figure 5: Example of relationships between web documents (by websites) and do-
mains/ontologies

The ‘is referenced in’ links represent the fact that the website is about this particu-
lar topic. The ‘is part of’ relation in Figure 5 does not represent an include state-
ment relationship. This means that those ontologies can be used to filter the search
results, and positioned the web pages/documents whose information belongs to the
same domain as the ontologies return at the top of the search results. This feature is
powerful as also demonstrated by Eklund [DE05] as it allows representation of the
objects within the lattice to be dynamically updated depending on this scale.

The relationships between ontologies can allow results to be broadened if needed.
For example, as O1 extends O4, results could be enlarged by also including results
that correspond to this ontology (in our example Figure 5, a website on the seman-
tic web would be displayed). This can help in case the context was too precise and
narrowed the searched unduly. In the same way, association relationships between
ontologies can be used to display more results where meaning is not assured.

In Figure 5, we can see that selection of the appropriate ontology will rule out the
“web surfer’s guide” website from appearing in the search results. Also we know,
O2 is part of O1, therefore all knowledge encapsulated in O2 could also be dis-
played (but either against a different context or further down the search results in
terms of relevancy). In our example, the semantic web website and the IEEE web-
site all refer to the ontology O2.

Semantic web

Pragmatic
Web

Web
Research

Web Surfing Pragmatic web
surfing guide

IEEE website

Pragmatic web
website

Proxy

Is referenced in

Is referenced in

Semantic
web

Is referenced in

Is instance of
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We have proposed a way to structure ontologies. Note that if the search terms
entered do not permit the identification of one or more ontologies to focus on, we
can propose to the user a series of domains based on the preliminary findings.
Alternatively we can ask them to be more precise (offering guidance).

3.2 Publishing Ontologies

To allow the issue of trust to be tackled, there is a need for a structure in which
ontologies will be added and controlled (by an authority such as W3C for example)
in order to identify any source(s) and if they can be trusted. This implies the con-
struction of a main ontology repository that would be used for search engines or
any other online retrieval system. It will involve the user updating ontologies
online and changes being checked (automatically or manually) to prevent from
further tampering with data.

It may be interesting to put in place a registration process that users will have to go
through in order to update or publish ontologies. This ‘registration’ will enable
basic details to be fetched and allow the user to be ‘certified’ as a trusted party.
All those details should then be available at the semantic level where they can be
retrieved and shared using techniques such as RDF.

All trusted parties will be able to update ontological content and as a result the web
pages they own will be detected first by search engines. This trust would help build
upon the new resources on the web, which is why it is important for the Internet
community to be educated as it involves a lot of processing and collaboration from
the users in terms of the input expected from them.

Linked to this repository, can be associated further mechanisms to allow a more
automated process to take place to reduce information that has been tampered with
or false. Such processes can be for example as explained in [WD06] could be the
detection of cloak pages on the web. This can be an added layer of security that
moves towards a more practical web trust model.

The publishing of ontologies would also facilitate:
• the ability for relations between ontologies and documents and also ontolo-
gies between themselves to be drawn.

• the automatic generation of those relationships using topic maps or concept
lattices, as these graphs allow the required many-to-many representation
(multiple ontologies for one document, multiple documents for one ontol-
ogy).

.
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The information published by the user would allow relationships between ontolo-
gies to be known and generated as well as relations between documents and on-
tologies. This means that ontologies will ultimately complete one another but their
relation would not be that of a parent-child, but more an association relationship.
Those relations can be generated by submitting at least a set of minimum require-
ments as shown below in OWL:

<?xml version="1.0"?>
<!DOCTYPE rdf:RDF [

<!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" >
<!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" >
<!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" >
<!ENTITY owl "http://www.w3.org/2002/07/owl#" >
<!ENTITY PragmaticWeb "A_URL" >

]>

<rdf:RDF
xml:base ="A_URL"
xmlns ="&pragmaticweb;"
xmlns:pragmaticweb ="&pragmaticweb;"
xmlns:owl ="&owl;"
xmlns:rdf ="&rdf;"
xmlns:rdfs="&rdfs;">

<owl:Ontology rdf:about="">
<owl:versionInfo>$Revision: 1.0 $</owl:versionInfo>

</owl:Ontology>

<!-- Class Message represents a series of terms -->

<owl:Class rdf:ID="Message">
<rdfs:label>Message</rdfs:label>
<rdfs:comment>Message to identify meaning of</rdfs:comment>
<rdfs:subClassOf rdf:resource="&owl;Thing" />
<rdfs:subClassOf>

<owl:Restriction>
<owl:onProperty rdf:resource="#term" />
<owl:minCardinality>1</owl:minCardinality>

</owl:Restriction>
</rdfs:subClassOf>

</owl:Class>

<owl:DatatypeProperty rdf:ID="term">
<rdfs:domain rdf:resource="#PragmaticWeb"/>
<rdfs:range rdf:resource="&xsd;string" />

</owl:DatatypeProperty>

<!-- end of Class Message -->
</rdf:RDF>
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3.3 User Involvement & Issues

Throughout this paper, both Stamper's social and pragmatic layers need attention in
order to improve search engine optimisation. We see the social layer not as a layer
itself but an extension of the pragmatic layer that will allow the latter to be ‘suc-
cessful’, i.e. allowing context identification to take place. As discussed, publishing
ontologies will involve the Internet community getting involved in the ‘trusting’
process. This means that:

• this task will be time consuming and therefore will demand automation;
• the measures put in place need a trust model that prevents tampering with the
trusted data

As a whole, the user involvement in the overall process is crucial:
• The user will be documenting each new object that is to be part of the con-
cept lattice. In a study [DE05] on a simple small intranet system such as
MailSleuth, it was found that the user found this very constraining and time-
consuming.

• It is conceivable that search engines will want to update the way the results
are displayed by domain and then ranking as opposed to just overall ranking.
This will allow the user to visually ‘select’ which context is the appropriate
one and be a active actor of the search as opposed to a passive watcher.

It may be that not all the questions can be answered within the pragmatic web, but
it will raise additional issues such as involvement of the user within the search and
also within the publication of ontologies. Web services such as search engines may
well have to adapt to accommodate this change and to encapsulate this user col-
laboration within the system.

There is clearly fertile ground for further investigation, in particular the:
• formulation of a trust model for ontology publishing;
• development of tools to facilitate the inter-operation between ontologies.

Such issues remain to be explored.

4 Conclusions

Search Engine Optimisation is a well-known marketing strategy to publicise a site
onto the World Wide Web. However, it relies upon search engines finding the site
and results are not always reliable. Using Stamper’s Semiotic ladder, we illustrate
that this issue could be dealt with at the pragmatics level with some implications
for the social world.
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We have addressed the issue of identifying the context of use and have proposed a
means by which ontologies can be organised and browsed. We have also indicated
that the user will directly influence the take-up of the Pragmatic Web, and thus, in
the absence of automated tools, play a key role as to how the context can be identi-
fied.
Using the input of the user, the pragmatic web and semantic web will achieve im-
proved optimization of information retrieval. However with the input of the user,
the pragmatic web is also likely to turn towards the next layer, the social world,
when dealing with user collaboration, trust and belief. As such, we believe that our
novel approach combined with Stamper's Semiotic Ladder is a first step towards
the development of a framework that describes how the Pragmatic Web can assist
search engine optimisation.
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