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1. Introduction

The intensive growth of the volume of the data available on the web has generated
numerous problems of access to the data/information. The tools permitting to facilitate
personalized access to relevant information, and in particular research systems of
information, must take the appropriate action. The problem to face is data storage i.e. index
management. Many techniques have appeared in order to help store the information in a
way which makes its enquiry simple and harsh. In this context, it is the volume of the
information which is highlighted, without the need to evaluate the traditional research
modals of data.

Nevertheless, the appearance of new documents’ formats requires the adaptation of these
modals to be able to find the relevant information. In fact, content alone is not enough to
decide about the relevance of the document if it is structured. The XML document is what
matters in this problem. The notion of the structure has been made to complete the content
of the document and must be dealt with within a research method of information, known as
research of structured information/data. The traditional research modals of data processed
the structure of documents as relevant only in a marginal way. With the new requirements
set by research of structured information/data, they can not separate between storage
techniques and structured data query which makes the reputation of database management
systems. On the other hand, database management systems process only the structure: All
the data is supposed to be atomic and consequently no content process is realised. The
community of database and information research has put a long time dealing with this
topical problematic. We find approaches based on the content (document-centric). They
mainly process content taking into consideration structure as an additional dimension. We
also find approaches based on structure (data-centric).They prioritize data structure and
process the content by generating similar queries of SQL.

According to this technique, there is much enthusiasm about the content or the structure.
The crossing to the scale contrary to any expectation shows that structure damages the
quality of response. The current data research techniques give much importance to
structure, but always in a marginal way.

An XML document is assimilated to a tree where the nodes represent XML embedded
visible commands and can contain content elements. Contrary to the classic data research, a
query may be formulated in XML. The access to XML documents consists in finding the

www.intechopen.com



426 Recent Advances in Technologies

fragments of a tree relevant to the query and having an illustration within the tree relative to
the document in terms of content and structure: A good research system of structured data
must take into consideration these two aspects in a flexible way i.e. the similarity in terms of
content and / or structure must be a graded measure.

The classic XML query languages are based on the exact comparison. They do not allow
providing binary results, but in data researching (classic or structured), we try to organize
the documentary granules according to their potential relevance.

The appearing document/query must be realised in the same way as the documentary
granules, whom structure shows slight differences with the query structure, get a score.
They can equally be considered as the reverse of the strain necessary to the incremental
construction of a tree out of another.

The comparison of trees was the concern of many initiatives. They were all based on the
most basic updating methods which each is provided according to a certain cost. The
construction cost is the cumulative cost of all the necessary operations for the construction.
We start from the representation of a tree and then we transform it into another with the
minimum of possible strain. While in an experimental situation, algorithms used to compare
literature trees have shown not to be adapted to data structured research.

Less complicated than the algorithms of comparing trees, the Levenstein distance, initially
suggested to measure the distance between two character chains rather than trees, is the
alternative solution, but it remains costly since it is based on the dynamic programming
which is costly itself.

The processing of content is equally problematic. In fact, the textual/ word content does not
always appear in node leaves. However, an internal node can be relevant even if it does not
contain any indexing terms because relevance does not arise only from structure. In order to
restore order within the nodes so that the leaves are not privileged compared to internal
nodes, the latter must have a score relevant to the content. In literature, we distinguish two
common principles. The majority of RI models use score propagation: We propagate and
spread the score of a node relevant to a query (in terms of content) to its ancestors. The other
models are based on the spreading / propagation of content: Instead of spreading the score,
we spread the content of a node to another via descendents ‘links and we calculate its score
independently.

Only the distance between XML documents is taken into consideration during the
propagation (depth), however, there exist other criterians (related to the width of a tree or a
fragment of a tree) that may have an important impact on the quality of the system
response.

The processing of both content and structure are the major problems of data structured
research. It is essential to obtain relevant scores at a scale highly graduated. It is at this level
that occurs a problem: how to combine both scores to be able to supply a sorted list of XML
elements. Otherwise, every XML element must get a unique score obviously depending on
its relevance according to the structure and content, but according to what and how ? A
linear combination seems to be a solution, whereas facing the experimental evaluation, other
more complicated combinations must be experienced, and many other parameters must be
taken into consideration.

The traditional problematic related to the evaluation of data relevance compared with a
query is still of topical importance. However, it is getting complicated and it implies other
issues within the framework of XML documents, notably concerning structure.
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Queries orientated to content, which are far from being easy for the user, dictate for data
research systems to decide about the appropriate granularity of the data to be sent. Data
units must be the most possibly exhaustive and specified compared to the query. Unlike
traditional data research, relevance within the framework of structured data research is in
fact expressed according to two dimensions: exhaustivity and specificity. Exhaustivity
allows to measure to which point data units respond to the users ‘needs. Specificity, on the
other hand, allows to measure to which point data unit content focuses on the users’
requirements. Research and sorting models of data units must therefore take into
consideration those two dimensions explicitly, which is not of course the case of the
suggested approaches in literature and notably database orientated approaches. Within the
framework of query, two cases are possible. In the first case, the user can express conditions
regarding the structure of the document, but can not precise the type of data units he wishes
to resent using the system. This problematic, in which structured data can be used only as
an indication to help find the relevant information and not as an indication of what the user
wants, was not dealt with in literature. The second case is concerned about queries for
which the type of the element to be resent is specified by the user. Other relevance notions
come therefore into play. The size of specificity has no longer a meaning since the user
precise the data granularity he needs. Meanwhile, the content of structure elements as well
as path commands present within the query should be able to be processed in an indefinite
way. Otherwise, a degree of relevance must be allocated to the elements.

2. Issues and problems of structured information

XML documents have updated the problem of information retrieval. In traditional IR or
unstructured, the documentary unit returned to the user is the entire document. The first
challenge of the query in XML documents deals essentially with the concept of documentary
unit; in fact, in the case of XML documents, any item can be returned as a response to the
request. Therefore, there is no standard unit (whole document). If our request for document
shown in Figure 2.1 is photography, we can return the title element, the element section or
the article: the result will be a granule document (a portion of the document).

article

R

annee Ztitre section section

- e, .

2002 Phot u_rp‘u.j;hjﬁ' des chats Aitre

“titre Hparagraphe

Les chats Chat blanc La photographae

Fig 2.1 Example of XML document
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2.1 Queried Information
A structured (SIRS) is expected to set a criterion to select the most appropriate of an XML
document [1]: such a system should always seek the most specific of a document responding
to a query. This motivates a strategy for recovery that returns the smallest unit containing
the information sought, but not below this level. However, it can be difficult to implement
this principle algorithmically. Consider a query seeking the information unit containing the
word photography, in the example in Figure 2.1 we have two title elements containing that
word. But in this case, the title which contains only the photography is very specific [2][7].
However, items returned must not lack exhaustivity: if multiple items are very specific but
comprehensive low, they can be grouped to form a less specific but very comprehensive.
Deciding what level of the tree potentially responds to a request is difficult. We must
consolidate knots, but the problem of this is that parts of the document may not make sense
for the user because they are not logical.
Because of the redundancy caused by the small size ,it is common to restrict the set of
elements that are eligible to be returned. So the restriction policies must :

e Remove all small items,

e Avoid all kinds of things which users do not look at,

e Avoid all kinds of things that users do not generally consider appropriate

(if relevance assessments are available)
e Keep only the types of items that a designer or a library system considered as
useful.

In most of these approaches, result sets contain small parts. Thus, we can remove a few
items in a stage of post-treatment to reduce redundancy. Alternatively, we can group
several smaller items together. If conditions are accentuated in the need for information,
average scanning of the elements takes longer time than the sweeping of the smaller.
Thus, if the section and paragraph occur in the list of results, they would be sufficient to
show the section. The advantage of this approach is that the paragraph is presented together
with its context (i.e. section). This context may be useful in the interpretation, subsection (for
example, the reported source of information) is preserved if the paragraph alone satisfies the
query. If the user knows the schema of the collection and may indicate the type of item
desired, then the problem of redundancy is tolerated as long as some elements have the
same nested type.

2.2 Expression of information needs

In structured IR (SRI) users must indicate the items they interview. Therefore the interface
formulation is more complex than a search box of information needs consisting of simple
lists of key words as in classical IR. We can also assist the user by providing suggestions
based on the structures most frequently in documents of the collection. The complaints
contain an information content (as in traditional IR) but may also contain structural
information used in the RIS. Query languages [29][14] used for structured queries are
typically based on XPath. However, users prefer relaxed structural constraints, to better
target the units returned.
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3. Approaches to IR in XML documents

Access to XML documents has been apprehended from two important angles [3] the data-
driven approach that uses techniques from the database (data-centric), and approach-
oriented(document-centric) adapting the techniques developed by the RI. table 3.1 illustrates
the principles of each community for the treatment of structured documents.

DBMS IRS
Be care in information Precis Blur
Result Exact Inaccurate
Request SQL Key words
Model Set theory IR Models

Table 3.1 Title of table, left justified

3.1 The data-driven approaches

Data-driven approaches overlay realized the integration of XML in a relation object. The
overly allows you to transform XML documents into tables and vice versa. The aim of these
approaches is to use the wealth of IR textual keywords in a query of the database. At this
stage, many query languages have been developed to query XML documents like XPath
and XQuery. All these languages can integrate predicates in terms of content and structural
information of XML documents in an efficient way, but they are limited because they treat
the text in a binary(present\absent ),or it has been shown in IR text that the weighting
keywords is required for the graduation of the document relevance and thus the return of
an ordered list of results.

3.2 Document—oriented approaches

RI-driven approaches consider XML documents as collection of text documents with tags
and relations between these tags. The main purpose of this community focuses on the use of
the information carried by the document structure to improve search results and changes
the granularity of the latter (structural elements instead of entire document).

The classic IR models (Boolean model, vector and probabilistic) have been extended to take
into account the coexistence of the content and structure. They are concerned with effective
treatment of textual content carried by the structural elements in XML documents. The
relevance of a document against a query is an aggregation of all relevance values assigned to
elements relevant to a query.

The structural dimension is taken into account together with the text size. In several
approaches, the textual content, whether weighted or not, is undergoing a spread of the
leaves to the ancestors. This technique is highlighted with a view to appear in each element
of the text content according to its descendants, and thereafter to evaluate the score of each
depending on the content. There is a similar approach which is to inversely calculate a score
in the leaves and spread to the ancestors [19].
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4. Techniques for indexing structured documents

Indexing structured documents appears more complex compared to flat documents. In fact,
the indexing of documents is just flat out words representative of each document.

The document indexing service structure however is more complex with reference to the co-
existence of textual information and the structural information, so a structured document
indexing is to find a way representing these two types of information. One of the main
challenges in the RIS is to find a way representing these two types of information. One of
the main challenges in the RIS is to find a way to represent structural information in an XML
document in order to use this index in the calculation of relevance between a document and
an XML query. Subsequently, textual information should be represented according to the
structural information. In this section we present the different approaches proposed in the
literature to address the problem of indexing structured documents.

4.1 Indexing of textual information

The textual information in XML documents is localized in the leaf nodes (of types #
PCDATA) approaches for basic data they consider that these nodes have the text, unlike the
document-oriented approaches, where the term is weighted to reflect its importance.

The problem of indexation of the text unit is to find this information with that of the
structural information to identify the element relevant to answering the query. There are
two visions for indexing textual information in documents according to XML IR approaches
textual information is processed simultaneously or independently of the structural
information. The spread of the terms of the current approaches embody this relationship by
spreading leaf nodes to their ancestor [8]. In general, we calculate a weight for each term in
the node that contains it, then that word is spread to ancestor nodes by reducing its weight
by the distance between the node that contains it and to which the word is spreading
indexing of textual information [2]. Separate units: approaches ignore the current stage of
indexing the structural relationship between different nodes in the XML document. They
consider that nodes are disjointed units [9][11][13] [21] [26].

article

section|1] section|2]
paragraphe [détccticm inm.go]

[t.m.it.omcnt inm.go]

Fig. 4.1 Example of an XML document section

4.2 Indexing of the structural information

We can distinguish between the modes of representation of the documents [25] the
following methods :

- Indexing fields: For each term of the document, we indicate the nodes that contain that
contain [17]. So for each filed or tag located on the information text. With this method, we
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filter during the search, the tags containing the text in question. Table 4.1 illustrates the
result of indexing the document shown in table 4.1.

Word Field
Traitement Paragraphe
Image Paragraphe
Detection section2
Image section2

Table 4.1 Indexing based on fields

Indexing paths instead of the name tag for locating textual information, indexing paths
replace the name of the tag for locating textual information element based on XPath [17] as
shown in table 4.2.

Word Field

traitement /article/section1[1]/paragraphe[1]
Image /article/section1[1]/paragraphe[1]
Detection /article/section2[1]

Image /article/section2[1]

Table 4.2 Indexing based on the ways

This accelerates the query process for locating information in multiple tags with the same
name. The major drawback of this method is that it does not describe the relationship of the
offsprings of different elements of the XML document. Indexing trees: this indexing
technique is similar to indexing paths [22], but unlike the latter it can assign to each node the
values of pre-order and post order to distinguish the relationship ancestor descendant
(hierarchical) [21]. Table 4.3 illustrates an example of indexing based on trees. The index
structure of XPath Accelerator [20] allows representing the XML document tree by assigning
to each node of increasing values pre-order or post-order as shown in table 4.3.

Word Path

traitement /article/section1[1]/paragraphe[1] (3)
Image /article/section1[1]/paragraphe[1] (3)
Detection /article/section2[1] (4)

Image /article/section2[1] (4)

Table 4.3 Example of indexing based on the trees

5. Query models of XML documents

The classical models of IR have been adapted to the IRS taking into account the structural
dimension. Regardless to research models, the matching is preformed using two different
approaches
e Either at the level of the elements returned by a spread of terms that are weighted
or not.

www.intechopen.com



432 Recent Advances in Technologies

e Or at the level of the smallest unit of indexing. In this case the elements are
returned with a spread of relevance.

5.1 The extended vector model

The extended vector model [10] is an extension of the model vector that separates the
information provided by the structure of information content. Taking into consideration the
structural information is highlighted by identification of a vector space in which documents
(or elements of each document) and queries can be represented by vectors. This identifies a
basis in which each vector element or XML query receives coordinates scalars. The basis of
the extended vector model is based on the representation of each dimension by a sub-lexical
tree. A sub- lexical tree is a path where the XML is a term sheet index, and internal nodes arc
the names of XML tags. If we create a separate dimension for each sub-lexical tree that
appears in the collection, the dimension of space becomes very large dimensions but many
have little use because they usually appear in a single document. We can deal with the
structural sub-lexical remaining trees the same as indexing terms in the classical vector
model.

This means that we can use the formalism of the vector space for XML query. The difference
is that the dimensions of the vector space in the unstructured query are the terms while they
are also sub-trees in the structured search. If we want to restrict the structural dimension,
we are left with the traditional vector model. We can now represent the XML paths, whether
derived from applications or documents, as vectors in this vector space and calculate the
similarities between them. A simple measure of the similarity of a path in a ¢c; document and
a path in a query ¢, is calculated by the following function c;:

1
Cr —112: if ¢, can be produced from c, by adding some element a
0 s0 not

The final score of the document by using the cosine measure is given by:

, , weight (d ,t,c,)
sim _c,(c,.c;)= D, 2.¢,(c,.c;) Y wieght(q.t.c,) SRR
¢, €C ¢, eC =z z wieght “(d ,t,c)
ceCter

(2)

where V is the vocabulary of non-structural dimensions, C is the set of all paths of the XML
tree and weight(q, t, ¢) and weight(d, t, c) are respectively the weight of a term t in a
component ¢ in the XML query g and document d. You can use the measures tf x idf to
calculate the weight of a term t. Because of the structure of documents, different types of
models have been extended in various ways. Thus we must take into consideration the
additional parameters that have arisen with the IRS. To do this, we must then adjust the
formulas and inject structure parameters such as the depth of the document, the number of
children, etc.
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5.2 The extended Boolean model

To allow the expression of more powerful queries to specify the relationship between the
terms of the index, the Boolean model has been extended with a new non-commutative
binary operator contains. The first operand is of type XPath and the second is a Boolean
expression. This model allows applications to be completely specified in terms of content
and structural information based on the query language XPath. The research is to extract the
title and convert it to boolean query, the elements considered relevant are then ranked by
the sum OkapiBM25 [18]. Thief et al. [19] use a combination of methods using a probabilistic
regression logistics with an approach based on the Boolean model to assess the relevance of
the documents and items. The value of probability of relevance R of a component C
(component) is calculated as the product of probabilities of relevance of C opposite the
application Qbool by a Boolean model and relevance opposite the application Qprob by a
probabilistic model:

P (R |Obool ,C)xP(R |QOprob,C) (3)

This combination allows you to restrict ail documents relevant to documents with a Boolean
value equal to 1 while allocating a row.

5.3 Probabilistic Model

In the probabilistic model [27], classification of documents is based on the probability that
the retrieved document d implies the query q. To extend the probabilistic model for XML
documents, the odds must take into consideration the structural information. Two
approaches have been developed.

The first approach allows the use of conditional probabilities of joint, for example P(d|¢)
becomes P (d|p contains t) where d represents a document or part of the document, ¢ is a
term and p is a path in the tree XML, the second allows to extend the logic to pro and takes
into consideration issues related to the structure: this approach is based on the definition of
relations between record of tables in a database, and modeling predicates with logical
formulas. As for the models together, this formalization does not order a list of documents
and makes no room for vagueness of the wording of the request. This problem is solved by
Fuhr [8] who focused on the IR in databases. He proposed to combine the approaches of IR
and databases. It proposes a probabilistic relational algebra that is a generalization of
relational algebra. This algebra is to assign probability weights to record of a relationship.
These weights give the probability that a record belongs to a relationship. This approach has
two advantages: it allows representing data values with vagueness and classifying
documents according to their probability weight.

This method is based on the query language XIRQL [9], and was implemented within the
search engine HyRex. The terms are propagated to the nearest indexed node. The weight of
relevance of the nodes is calculated through the propagation of the weights of terms in the
document tree. The weight of each term decreases by multiplying each factor called growth
factor. Considering the structure of the document shown in Figure 5.1, we assign to each
term a weight according to its probability of occurrence in a node. We want to calculate the
weight of the term model in the root element of the document presented in Figure 5.1
(Article):
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article

section  (modele,0.8) paragraph
4

(modéle, 0.6)
Fig 5.1 Model of increase

Thereafter while introducing the factor of increase (0.7) we will have for queries that contain
structural conditions, weighted sums of these probabilities are aggregated.

5.4 The inferential model
In information retrieval in XML documents, diagrams inference has been adapted to express
the causal relationship between the content and structure. Piworwarski et al. [24] have
proposed a probabilistic model based on Bayesian networks where the dependency
hierarchy is expressed by conditional probabilities. The probability of relevance of a given
the parent p to query q is:

1

P(€:a|P:b,Q)W (4)

g,a,bq

Where F is the relevance of the element e as the Okapi model. Query q Structure is
decomposed into a set of n elementary subqueries qi . Each of these sub queries reflects an
entity structure and a need for information. The final score is given by:

rsv(e;,q) =rsv, (e;,q)xrsv, (;,q) 5)

De compos, Fernandez and Huete [6] have also proposed a research model based on
Bayesian networks where the diagram is inference based on conditional probability. Two
types of diagrams are: SID(simple Inference Diagram) and CID (context based Inference
Diagram). A Diagram consists of a qualitative component (representing the variables and
inferences) and a quantitative component (probabilities of nodes).

5.5 Language Models

Sigurbjornsson et al. [28] have proposed a model combining language models of the
element, the document and the collection. To estimate the model language, the authors used
two types of index: an index to the elements of the XML document that provides the same
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function as a file in reverse RI classic and another (index article) for any document used for
statistical calculations.
For each element e, we estimate the model language (score) for a query g by:

P(elq)aP(e)xP(q.e) 6)

5.6 The XIVIR model

XIVIR is an XML information retrieval based on tree matching [3][4][5] . The approach
consists of comparing document and query representations, computing a structure and a
content score to each document node and then combines them into a final score.

5.6.1 Structure retrieval

When querying an XML corpus, best structure matches should privilege document parts

that fulfill as more as possible the query structure. Slight structure differences should be

tolerated in order to provide a ranked list of document parts.

Formally, an XML tree is a set of node paths 4 — B where node A is the parent of node B.
To each node, a set of weighted indexing terms is associated. The term weighting
formula used will be presented in section 4 and has no effect on structure-based
retrieval. The XML tree root is the only one that has no parent, so an XML tree T
should have the following property:

{N,VN',N'—)N%T} ={r00t}

The structural retrieval process should look for the deepest and largest sub-tree shared by
both representations. To do so, we add to each path 4— B a weight reflecting the
importance of the relation between nodes A and B. According to the parent-child relation,
this weight is equal to 1. The more A is distant from B in the original path, the less its weight
is. We use the weighting function f defined by f( A — B) = exp(1 — d(A,B)) where d(A,B) is the
distance that separates node A from node B. We denote this path by A W B where

w = exp(1 — d(A,B)) is the weight of the path 4 — B .

Figure 5.2 shows how a path N1 - N2 — N3 — N4 is extended to a set of weighted paths.
To support flexible structure matching, we start by extending the query and the document
trees paths, and then we look for the deepest and widest sub-trees shared by both sets of
weighted paths.

0.14

1 N, 1 Na 1
\\\__”ET’__//

Fig 5.2 Original and additional paths, the original paths are weighted by 1.

N]_ Nd.
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We assume that this set of paths is potentially a relevant structure sub-tree, its score
depends on the weight subscribed on each path according to the query and its
corresponding according to the document. We use the cumulative product of each path
weight according to the query by its corresponding according to the document:

rsv, = Z W, Xw,
A,—L>B, eE,=4,—4 B, ek, (7)

where rsv; denotes the structure-based score of a retrieved sub-tree following the query
structural conditions. Eq (rep. Ed) is a set of weighted paths generated from the query (resp.
document) tree and T; = T, shows that T} is the homologous of Tj.

5.6.2 Text propagation and content-based retrieval
The content-based score is computed for each document node according to a given query.
This score is computed independently from the structure-based retrieval as follows:

rsv, (n)= Zw(p,n) 8)

tenng

where w(p, n) is the weight of term t in node n and nNgq is the set of terms appearing in

both the query and the element node. The term weight in a document node is computed as
follows:

Z tf(tack)

w(t,n)=ief x 9
LS L d(ne,) ®)

where #f(t,c,) is the frequency of term t in node ck and idf, is the inverse of element

frequency of term t and is done by the following:

) N
ief, =— (10)
n

t

where N is the total number of elements and 71, is the number of elements containing term ¢.
Equation 9 shows that each node content is propagated to its ancestor nodes. For example, if
node A is the parent of node B which contains term t, we assume that node A contains term
t and we down weight it in node A by dividing it by 2 = d(A,B)+1. If node C is the parent of
node A, term t is propagated from node B to node C and we divide its weight by
3=d(CB)+1...
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The approach consists of comparing document and query representations, computing a
structure and a content score to each document node and then combine them into a final
score.

The evaluation of the performance of a IRS, is generally based on measures of recall and
precision. For the assessment of IR in XML documents, there is at present only one
companion evaluation: INEX (Initiative for the Evaluation of XML retrieval).

6. INEX evaluation Company

INEX is a program that produces collections, sets of queries [2][11][23], and judgments of
relevance. The INEX annual symposium is held to present and discuss research results. This
company began in 2002; Table 2.5 illustrates the evolution of data in the companion INEX
evaluation. It should be noted that the task CO (Content Only) is always present in the
INEX.

6.1. Test Collection

The companion evaluation INEX provides a collection of documents prepared in XML
format. The collection contains 12,107 items, about 500 MB, published from 1995 to 2002, this
collection was used during the evaluation of the years 2002, 2003 and 2004. In 2005, the
collection has been enriched, it contains 16,819 articles covering the period from 1995 to 2004
and totalling approximately 750 MB. The DTD includes 192 different tags and an article is an
average of approximately 1500 knots, and is of average depth of 6.9.

6.2. Queries (Topics)

In 2003, to express the information needs, XPath is the formalism that was used. This
formalism was complex, the rate of errors in applications reached 63%. In language 20,041th
NEXI (narrowed Extended XPath I) was proposed as a formalism for the expression of need,
the error rate decreased to 12%. In 2005, the language NEXI was again adopted for the
expression of information need. Content only (CO-type queries, Content Only), queries with
information about the content and structure (type CAS, Content and Structure)

6.3. The relevance judgments

Assessing the relevance of SRIS goes through a phase of validation of documents returned
by the IRS. Each element of the document or the document is considered in full by hand (by
participants ) for each request. This phase allows to obtain judgments of relevance. A two-
dimensional scale was proposed: the first dimension measures the comprehensives and the
second dimension measures the specificity of an element for a given query. These two
dimensions are multivalued, which allows for elegance in the judgments.

Completeness reflects only the presence or absence of the information sought in an item,
even if this information appears in only a small part of the element. For example, the
element representing the entire document will be considered as highly comprehensive even
if only one paragraph in the whole document is very relevant to the application and that the
rest of the document is not. One can distinguish for this endpoint four levels of
completeness
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e Not exhaustive(0): the element does not address the subject of the complaint;

e  Slightly comprehensive(1): the marginal addresses the topic of the request;

e Fairly comprehensive (2): the subject of the complaint is largely addressed in the
element;

e Highly exhaustive (3): the subject of the complaint is dealt with comprehensively in
the item.

Specificity is totally related to the evolution of structured documents. This measure
examines the degree to which the element returned by the system processes all the
information sought. One can distinguish for this endpoint four levels of specificity

e  Not specific (0): the element returned contains no relevant;

e Low specific (1): only a small part of the information contained element is in the

relevant information;
e  Fairly specific (2): the largest part in the element is of the relevant information ;
e  Very specific (3): the element returned contains only relevant information.
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