Social Aspects of Web Page Contents
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Abstract
In this paper we try to consider a Web page as information with social aspects. Each Web page is the result of
invisible social interaction. This interaction between different groups of people translates into a certain unification of
Web page creation. External signs of this unification are the
features of the Web page, that meets the user’s expectations.
Through analysis of the features, we can obtain information
that can simply describe the Web page. This simple description contains strong information about the social group the
page is intended for. If the user uses this information to refine the search, then he identifies himself as a member of
a certain social group. For the description of the social
aspects of Web pages we use the term MicroGenre. This paper describes the fundamental concepts of MicroGenre and
also illustrate experiments for the detection and usage of
MicroGenres.
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Web page description problem is the so-called Web design
patterns (see [29], [28]). They are used by the Web page
developers to describe frequently used high-level page elements and methods for their design. It is similar to Genres,
because each Web design pattern is associated with a particular social group, the Web developers. It is known fact
that the design patterns can serve as a vocabulary between
different groups of people (designers, analysts, developers,
project managers, etc.).
From the view of Web page description, the Genres and
Web design patterns are very close (see Table 1). This paper
introduces the concept of MicroGenres. Under the notion
of MicroGenres, we understand more or less independent
Web page elements, which have some specific purpose and
content. Utilizing the term “MicroGenre” we can describe
the Web page as a collection of MicroGenres.

Introduction

One of the key problems of the current Internet is the
problem of retrieving relevant Web pages. One possible
way - which can improve user orientation in large sets of
Web pages - is Web page description using so-called Genres [22]. A Genre is a kind of typology corresponding to
the human view of Web page content. It is, therefore, clear
that the specific Genre is associated with a specific social
group of users, which find the pages of this Genre useful.
A significant feature for the Genres usability in retrieval is
their ability to be recognized by machine-applied algorithm.
There are different approaches to detect the Web page Genre
automatically. The problem is that the contemporary Web
pages are often very complex and cannot be clearly classified to a single Genre (see [3]). The other side of the

Table 1. Genres, Patterns and MicroGenres
One of the contemporary trends is the analysis of the behavior of users and identification of the social group the user
belongs to.
The results of this analysis may be useful for increasing
the accuracy of search engine results. If the user belongs to
some specific social group then he probably expects results

Figure 1. Sample of Forum pattern (www.welie.com)
is orthogonal to the topic, with fuzzy classification to multiple Web genres [3]. For classification, there are many approaches and also many methods for genre identification.
Kennedy and Shepherd [10] analyzed home page genres
(personal home page, corporate home page or organization home page). Chaker and Habib [5] proposed a flexible approach for Web page genre categorization. Flexibility
means that the approach assigns a document to all predefined genres with different weights. Dong et al. [8] described a set of experiments to examine the effect of various attributes of Web genre for the automatic identification
of the genre of Web pages. Four different genres were used
in the data set (FAQ, News, E-Shopping and Personal Home
Pages).
Rosso [22] explored the use of genre as a document descriptor in order to improve the effectiveness of Web searching. Author formulated three hypotheses: (1) Users of the
system must possess sufficient knowledge of the genre. (2)
Searchers must be able to relate the genres to their information needs. (3) Genre must be predictable by a machine
applied algorithm because it is not typically explicitly contained in the document.
Design patterns and pattern languages came from architecture from the work of Christopher Alexander et al. [1].
From the mid sixties to mid seventies, Alexander et al. defined a new approach to architectural design. The new approach, centered on the concept of pattern languages, which
is described in a series of books [1]. Alexander’s definition
of pattern is as follows: “Each pattern describes a problem,
which occurs over and over again in our environment, and
then describes the core of the solution to that problem, in
such a way that you can use this solution a million times
over, without ever doing it the same way twice.”

selected by other users from the same social group.
An unpleasant feature of this kind of analysis is the need
to store information about individual users. From our point
of view, the information about a social group is contained in
the page itself. Both approaches cannot be easily compared.
In our paper we want to show that the user working with
some specific Web page also shows – up to a certain degree
– his aims and social group involvement. The important
fact is that this aim can be obtained from the page itself, not
from the concrete Web page content, but more likely from
the context of this content. As an example we can consider
discussion, review, product catalog, blogs, etc. Information
context is a key element to us. It defines the purpose of
this page, and this purpose determines the target group of
this Web page and as a result it defines roughly a certain
social group. Using the content and the purpose of the Web
page we can fairly accurately estimate which group the user
belongs to and what his aim is.
Rest of the paper is organized as follows. In the Section 2, we review the term Genre and Web design pattern.
Section 3 introduces the term MicroGenre and discusses its
detection. In Section 4, we describe the experiments dealing
with Web site description. The last Section contains paper
recapitulation and focuses on possible directions of further
research.

2

Web Genres and Web Design Patterns

When we perceive the Web page as whole, the purpose
is represented by a so-called Web genre. Similarly, the view
of individual segments of the Web page is closely related to
Web design patterns. A Web genre is a taxonomy that incorporates the style, form and content of a document which
2

According to Tidwell [27], patterns are structural and behavioral features that improve the applicability of software
architecture, a user interface, a web site or something another in some domain. They make things more usable and
easier to understand. Patterns are descriptions of best practices within a given design domain. They capture common
and widely accepted solutions, their validity is empirically
proved. Patterns are not novel, patterns are captured experiences and each their implementation is a little different.
Good examples are also the so-called “Web design patterns”, which are patterns for design related to the web.
A typical example of a Web design pattern can be the Forum
pattern (see Figure 1). This pattern is meant for designers
who need to implement this element on an independent web
page or as a part of another web page. The pattern describes
key solution features without implementation details.
Generally, the design patterns describe a proven experience of repeated problem solving in the area of software
solution design. From this point of view, the design patterns belong to key artifacts securing efficient reuse. While
the design patterns have been proven in real projects, their
usage increases the solution quality and reduces the time
of their implementation.
There is a wide area of methods, which aim to detect
objects related to patterns and extract their semantic details
(e.g. Opinion extraction [15], News extraction [30], Web
discussion extraction [14], Product detail extraction [20],
Technical features extraction [25]).

Figure 2. Structure of Web page

term “MicroGenre”. Contemporary Web pages are often
very complex, nevertheless they can usually be described
using several MicroGenres. This kind of description can
be more flexible than the Genre description (which usually
represents the whole page).
Definition: (Web) MicroGenre is a part of a Web page,
1. whose purpose is general and repeats frequently
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MicroGenres
2. which can be named intelligibly and more or less unambiguously so that the name is understandable for the
Web page user (developer, designer, etc.)

According to Wikipedia.org, the Genre is the division of
concrete forms of art using the criteria relevant to the given
form (e.g. film genre, music genre and literature genre).
In all sectors of the arts, the Genres are vague categories
without fixed boundaries and are especially formed by the
sets of conventions.
Many artworks are cross-genre and employ and combine
these conventions. Probably the most deeply theoretically
studied Genres are the literary ones. It allows us to systematize the world of literature and consider it as a subject of
scientific examination. We can find the term MicroGenre
in this field. For example, in [19] the MicroGenre is seen
as part of a combined text. This term has been introduced
to identify the contribution of inserted Genres to the overall organization of text. The motivation of using the term
“MicroGenre” is because it is used as a building block of
the analytic descriptive system. On the other hand, Web design patterns are used more technically and provide means
for good solution of Web pages. From our point of view the
Web page is structured similarly to the literature text using
parts which are relatively independent and have their own
purpose (see fig. 2). For these parts we have chosen the

3. which is detectable on a Web page using computer algorithm

The MicroGenre can, but does not have to, strictly relate
to the structure of a Web page in a technical sense, e.g. it
does not necessarily have to apply that it is represented by
one subtree in the DOM tree of the page or by one block
in the sense of the visual layout of the page. Rather it can
be represented by one or more segments of a page, which
form it together (see fig. 3).
Remark: MicroGenres are also context which encapsulates
related information. In paper [13] we show the way we extract snippets from individual MicroGenres. We use these
snippets in our Web application as an additional information for Web page description. The detection of MicroGenres can be considered in similar way as a first step for using
Web information extraction methods (see [6]).
3

Figure 4. Gestalt principles (proximity, similarity, continuity, closer)

The first view is dependent on the user’s understanding
of the text stated on a Web page. The second and third
views are independent of this user ability. However, it can
be expected that an Arabic or Chinese product page will be
recognized also by an English-speaking user who does not
have a command of those languages. It is determined by the
fact that for the implementation of certain intentions there
are habitual procedures which provide very similar results
regardless of the language. On the other hand, if the user
understands the page, he/she can focus more on the semantic content of the MicroGenre. For example, in the case of
Product main info, the user can read what the product in
question is, what its price is and on what conditions it can
be purchased.

Figure 3. MicroGenres formed by Web page
segments

3.1

MicroGenre recognition

3.2

It follows the previous description that in order to be able
to speak about the MicroGenre, this element has to be distinguishable by the user. From what attributes should the
user recognize, if and what the MicroGenre there is in question? We work with up to three levels of view:

Pattrio Method

In our previous work, we have focused on Web design
pattern detection. The research findings illustrated that it is
useful to generalize the detection algorithm on all objects
that provide the benefits to the users. These objects can be
out of the scope of what is useful to the Web developers,
but can be helpful in similar way like Genres. Therefore
we have chosen the term “MicroGenre” for our further research.
In our approach, there are elements with semantic contents (words or simple phrases and data types) and elements
with importance for the structure of the web page where
the MicroGenre instance can be found (technical elements).
The rules are the way that individual elements take part in
the MicroGenre display. While defining these rules, we
have been inspired by the Gestalt principles (see Figure 4
and [27]). We formulated four rules based on these principles. The first one (proximity) defines the acceptable measurable distances of individual elements from each other.
The second one (closure) defines the way of creating of independent closed segments containing the elements. One
or more segments then create the MicroGenre instance on
the web page. The third one (similarity) defines that the
MicroGenre includes more related similar segments. The
forth one (continuity) defines that the MicroGenre contains
more various segments that together create the Web pattern
instance. The relations among MicroGenres can be on various levels similar as classes in OOP (especially simple association and aggregation).

1. The first view is purely semantic in the sense of the
textual content of a page. It does not always have to be
a meaning in a sense of natural language such as sentences or paragraphs with a meaningful content. Logically coherent data blocks can still lack of grammars
(see [31]).
For example, Price information can be only a group of
words and symbols (’price’, ’vat’, symbol $) of a datatype (price, number). For similar approach see [23].
2. The second view is visual in the sense of page perception as a whole. Here individual segments of perception or groups of segments of the page are in question.
It is dependent on the use of colors, font and auxiliary
elements (lines, horizontal and vertical gaps between
the segments etc.) Approaches based on visual analysis of Web pages can be found in [4], [26].
3. The third view is a structural one in a technical sense.
It is about the use of special structures, such as tables, links, navigation trees, etc. There are approaches
based on analysis of the DOM tree and special structures as tables [16], [21].
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Experimentation Results and Discussions

Table 2. HTML tags - classification for analysis
Types
Headings
Text containers
Lists
Blocks
Tables
Markups
Forms

We implemented a Web application with user interface connected to the API of different search engines
(google.com, msn.com, yahoo.com and the Czech search
engine jyxo.cz). Users from a group of students and teachers of high schools and VŠB – Technical University Ostrava, Czech Republic were using this application for more
than one year to search for everyday information. We have
not influenced the process of searching in any way. The purpose of this part of the experiment was to view the World
Wide Web using the perspective of users (as the search engines play key role in World Wide Web navigation). In the
end we obtained dataset with more than 115,000 Web pages.
After clean up, 77,850 unique Czech pages remained. For
every single Web page we have performed the detection of
sixteen MicroGenres. The page did not have to contain any
MicroGenre, as well as it may have theoretically contained
16 MicroGenres (Price information, Purchase possibility,
Special offer, Hire sale, Second hand, Discussion and comments, Review and opinion, Technical features, News, Enquire, Login, Something to read, Link group, Price per item,
Date per item, Unit per item). The names of MicroGenres
emerged from the discussions between us and students that
took part in our experiments. They are therefore outcomes
of social interaction.

Tags
H1, H2, H3, H4, H5, H6
P, PRE, BLOCKQUOTE, ADDRESS
UL, OL, LI, DL, DIR, MENU
DIV, CENTER, FORM, HR, TABLE, BR
TR, TD, TH, DD, DT
A, IMG
LABEL, INPUT, OPTION

Figure 5. Object detection process

The basic algorithm for detection of MicroGenres then
implements the pre-processing of the code of the HTML
page (only selected elements are preserved – e.g. block elements as table, div, lines, etc., see Table 2), segmentation
and evaluation of rules and associations. The result for the
page is the score of MicroGenres that are present on the
page. The score then says what is the probability of expecting the MicroGenre instance on the page for the user.
The entire process, including MicroGenre detection, is displayed in Figure 5.
The accuracy of the proposed method is about 80% (see
[11]). Figure 6 shows the accuracy of the Pattrio method for
three selected products (Apple iPod Nano 1GB, Canon EOS
20D, Star Wars Trilogy film) and for the Discussion and the
Purchase possibility MicroGenres. We used only the first
100 pages for each product. We manually, and using Pattrio
method, evaluated the pages using a three-degree scale:

We used such preprocessed dataset all the experiments.
The Web pages were grouped by Web site. In the experiments, we attempted to visualize the structure and relations
of Web sites referring to one specific topic. For visualization we have used Formal Concept Analysis.

Figure 6. Accuracy of Pattrio method for detection of Discussion and Purchase Possibility
MicroGenres - percentage of agreement between human and Pattrio method evaluation
on sets of Web pages returned for different
search queries

+ Page does not contain required MicroGenre.
? Unable to evaluate results.
- Page do not contain required MicroGenre.
Then we compared these evaluations. For example the
first value 61% expresses the accuracy for the pages with
Canon EOS 20D product where there was a discussion.
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4.1

Formal Concept Analysis

As one of the suitable tools for analyzing these kind
of data, we consider Formal concept analysis. When preprocessing Web pages, we often cannot clearly state the
presence of an object in the page content. We are able to
describe the amount of its presence at some scale and this
information can be captured using fuzzy methods and analyzed using a fuzzy extension of Formal Concept Analysis
([2]). But since we are dealing with a large volume of data
([7]) and a very imprecise environment, we should consider
several practical issues, which have to be solved prior to
the first application. Methods of matrix decomposition have
succeeded in reducing the dimensions of input data (Please
consult [24] for application connected with Formal concept
analysis and [18], [17] for a quick overview).
Formal concept analysis (shortly FCA, introduced by
Wille in 1980) is well known method for object-attribute
data analysis. The input data for FCA, we call formal context C, which can be described as C = (G, M, I) – a triplet
consisting of a set of objects G and set of attributes M , with
I as relation of G and M . The elements of G are defined as
objects and the elements of M as attributes of the context.
0
For a set A ⊆ G of objects we define A as the set of attributes common to the objects in A. Correspondingly, for
0
a set B ⊆ M of attributes we define B as the set of objects
which have all attributes in B. A formal concept of the
context (G, M, I) is a pair (A, B) with A ⊆ G, B ⊆ M ,
0
0
A = B and B = A. B(G, M, I) denotes the set of all
concepts of context (G, M, I) and forms a complete lattice
(so-called Gallois lattice). For more details, see [9].

4.2

Figure 7. Lattice calculated from the whole
dataset

the visualization was created in a slightly different manner
(see Figure 8 and attached legend).
Each node of the graph corresponds to one formal concept. To increase the visualization value, the attributes are
represented by icons and the set of objects (Web sites) is
depicted using small filled/empty squares in the lower part.
It can be easily seen that using the created visualization we
can think of dividing the whole set of Web sites into two
groups - the first one contains sites where users are enabled
to buy cell phones and the second one where the users are
allowed to have a discussion. The illustrated division is in
the soft sense only — one may think of concept number 8 as
also being part of the shopping group. Web sites presented
in higher levels of lattice are considered in more specific
context. Deeper insight gives you more detailed information about Web site structures and relations.
The concept lattice forms a graph, which can be interpreted as an expression of relation between different Web
sites. As a result, it describes the relation between different social groups, because behind the shopping-related Web
sites we can see a group of users interested in buying cell
phones and behind the information–sharing pages we see
the a group of users interested only in the technical features
of cell phones and their discussions.
The aim of many search engines is to cluster the Web and
its documents. There are several approaches to this, includ-

Visualization

For concept lattice, only Web sites with more than
20 pages in the dataset have been taken into consideration.
Each Web site is accompanied by the detected MicroGenres. This list is transformed into a binary matrix and considered as a formal context. Using methods of FCA, we
computed a concept lattice as illustrated in Figure 7. The
resulting matrix has 516 rows (objects) and 16 columns (attributes), computed concept lattice contains 378 concepts.
As evident from the aforementioned definition, the formal
concept is a pair of two corresponding sets - in this case the
set of Web sites and the set of MicroGenres. In every concept holds, each MicroGenre is common to all Web sites in
the concept and vice versa. Concepts therefore represents
interesting closed groups of data.
As an example, from the computed lattice we have selected a sub-lattice containing 18 Web sites dealing with
cell phones. Only 5 attributes (MicroGenres - Something to
read, Price information, Purchase possibility, Technical features and Discussion and comments) have been selected and
6

Figure 8. Part of lattice
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