1. Chapter One :

1.1 Introduction:

The volume of information available on the Web is increasing rapidly.
The need for systems that can automatically summarize documents is becoming
ever more desirable. For this reason, text summarization has quickly grown into
a major research area as illustrated by the DUC (Document Understanding
Conference) and TAC (Text Analysis Conference) conference series.
Summarization systems for Arabic are however still not as sophisticated and as
reliable as those developed for languages like English (‘Mahmoud El-haj, Udo

Kruschwithz and Chris Fox', 2011).

The evolution of the World Wide Web led to increase the size of Arabic
texts on the Internet, which led to ask many questions about how to behave in
this huge and growing number of these texts. And therefore need sure has
become more than ever to provide the necessary means for rapid browsing of the
texts, in order to enable the user to estimate the degree of relevance of the
document to the required information. The rapid navigation of the text represents
a solution in some cases to gain time and effort, on the grounds that the
requested information is available in the summary generated(Mohammed Alhadi
Malol — Ascender kiskas- lamiaa Hidrash, 2010) .

This summary was automated search domain texts, pulling the attention of
many researchers over recent years. The researchers in this area put many

perceptions, both offline and digital.

Adopt perceptions Avatar approaches to rhetorical and linguistic tools for

the analysis of the text, and it comes here to monitor semantic relations and
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1.2

rhetoric between the various units of the text in order to determine the relative
importance of each other. This cannot be applied only curricula pre-and in-depth
analysis of the Code of the study upon which linguistic studies (Mohammed
Alhadi Malol — Ascender kiskas- lamiaa Hidrash, 2010) .

Definition and types of text summarization:

A summary can be defined as a text that is produced from one or more
texts, that contain a significant portion of the information in the original text(s),

and that is no longer than half of the original text(s) (Eduard Hovy , 1998).

Text summarization is the process of distilling the most important
information from a source (or sources) to produce an abridged version for a

particular user (or users) and task (or tasks)( Edmundson, H. P. ,1969).

There are different types of summaries depending what the
summarization program focuses on to make the summary of the text, for
example generic summaries or query relevant summaries (sometimes called

query-biased summaries) .

Summarization systems are able to create both query relevant text
summaries and generic machine-generated summaries depending on what the
user needs. Summarization of multimedia documents, e.g. pictures or movies, is

also possible.

Some systems will generate a summary based on a single source
document, while others can use multiple source documents (for example, a
cluster of news stories on the same topic). These systems are known as multi-
document summarization systems  (Jorge E. Camargo and Fabio A.
Gonzélez.,2009).



1.3 Types of Summaries

The approach and the end-objective of summarization of documents
explain the kind of summary that is generated. For example, it could be
indicative of what a particular subject is about, or can be informative about
specific details of the same. It can differ in being a “generalized summary” of a
document as against a “query-specific summary”. It may be a collection of
sentences carefully picked from the document or can be a formed by
synthesizing new sentences representing the information in the documents.
Summaries may be classified by any of the following criteria (Mani, 1., Automatic

Summarization. 2001):

Detail: Indicative/informative

Granularity: specific events/overview
Technique: Extraction/Abstraction

Content: Generalized/Query-based

Approach: Domain/Genre specific/independent

1.4 Possible current uses of summarization (inderjeet Mani.2001):

- Summarizing medical data for doctors.The authors intend to summarize
medical information with the patients details in mind.

- Multimedia News Summarization This involves summarizing data from
different sources.

- Producing Intelligence Reports Given a wide range of documents, an
intelligence analyst may wish to read a biography of a person. A system
exists which creates a dossier of information on a person from a text

collection.



- Text for Hand-held devices Due to the limited size of displays on WAP
Phones and palm-top computers, it is useful to condense text found in
web pages browsed.

- Convenient Text-to-Speech for Blind people The idea here is to scan in
a page from a book, and then read out a summary of the page rather
than the entire text.

- Collating Search Engine hits Rather than read all the pages returned by
a search, it would be better to read a summary of the top N hits.

- Summarizing Meetings Combining summarization with automatic speech
recognition produces a system which summarizes the salient points of a

meeting.

1.5 Literature review

Early experimentation in the late of 1950s and early 1960s suggested
that text summarization by computer was feasible though not straight
forward (Luhn1959;Edmund-son 1969).

Text summarizer is one of the natural language processing (NLP)
applications which proposed to extract the most important information of
the document(s) or the sentence(s) and introduce it to the user. In
automatic text summarization there are two distinct techniques either text
extraction or text abstraction. Extraction is more feasible today. Automatic

text summarization can be used:

In search engines to present compressed descriptions of the search

results (see the Internet search engine Google).

To let a computer synthetically read the summarized text. Written text

can be too long and boring to listen to.



1.6

1.5.1 Automatic text summarization techniques.

In this section we will present some of the techniques available for
summarizing the text, some automatic text summarization systems is based on
statistical, linguistically and heuristic methods where the summarization
system calculates the frequency of the key words in the text, which sentences
they are present in, and where these sentences are in the text. Also there is
another technique extract sentences that are central to the text and use them to
form a shorter text but in this case the sentences are extracted without any
linguistic analysis of the text. Researchers in automated text summarization
have identified three distinct stages (Spark Jones 1999; Hovy and Lin
1999;Maniand Maybury1999).Most systems today embody the first stage
only. The first stage, topic identification, the second stage is interpretation or

topic fusion and finally the summary generation.
Problem Statement:

Automatic summarization of texts is become very necessary in most
everyday needs. As a result of the enormous amount of information available on
the Internet was necessary to enable us to find a way of extracting information
more quickly. We need to summarize the information in order to take advantage
of the time to find the correct information in less time, for example, in the
medical reports it is better to find important information about the report, rather
than wasting time in reading the full report probably do not need all the
information in it. So you are relying on the automatic summarization texts, has
been working on the design of programs to summarize the texts, these programs
vary on the algorithms used to extract summary. But to what extent can rely on
these programs?. We have been conducting studies on some programs that are

working to summarize the texts and find out to what extent unreliable. But we
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found the studies in summarizing Arabic texts is still in its early stage, and there
are programs working to summarize texts Arabic, so we want to see through this
research program that summarize the Arabic texts and evaluate it. Can we to rely

on this program or it need to further development to enhance it is performance.

1.7 Research Objectives:

1.7.1 General Objectives:

e The major goal of this thesis is putting the Arabic language into the
consideration of the new research in the language processing, and
encouraging the software houses to develop applications based on
Arabic text processing.

e Build an infrastructure of the Arabic text summarization, so that new
techniques and additional improvements could be built upon this
infrastructure.

1.7.2 Special Objectives:

e Another objective is to evaluate Arabic text program (SARAQO).

e Study the root of Arabic words and how to make Rhetorical relation to
extract the summary sentences.

e Show the improvements that Arabic text summarization systems made
over technique used in Arabic text summarization.

1.8 Methodology

- Study the root of Arabic language words and explain it is characteristic
and how sentences can be analyzed .

- Study SARA® system.

- Choose a total of texts from the Internet in different topics and presented
to a group of specialists in the field of Arabic language and ask them to

summarize the texts based on their own perception. Use the same texts
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1.9

and summarized by SARA(c) system. Evaluate the summery of SARA®
by using a particular method of assessment compared with human
specialists in Arabic language .

Compare summarize of SARA© system with normal humans

summarize.

Expected contributions_:
Initiate research in this important topic.

Shows how much Arabic text summarization programs can be accurate.



2 Chapter Two:

2.1 Text Summarizations Overview
People have different meanings of what the text summary is, but those
meanings are relevant in a way or another; people most likely agree that the
summary should give the reader the main idea behind the text; however,
different definitions of the summary have been given; the ANSC Z39 (1971)

defined the summary as following:

2.1.1 Summary (definition 1) is a restatement within a document (usually at
the end) of its salient findings and conclusions, and is intended to complete the
orientation of a reader who has studied the preceding text(According to the
documentation standard 1SO 215:1986).

In (Sparck-Jones, 1999) another definition was given, this definition is based
on the process of generating the summary rather than what it should contain,
so the definition was the following:

2.1.1 Summary( definition2) is a reductive transformation of source text to
summary text through content reduction by selection and/or generalization
on what is important on the source. After giving the definition, the process
of text summarization was broken into three stages. (Fig. 2.1) shows the
stages of the process of text summarization which are the following:

I. Interpretation of source text content to arrive at a source text
representation.
Il.  Transformation of source text representation into summary representation.
li.  Generation of summary from summary representation.
During the first stage, the source text is interpreted, first “‘locally’ at the level of

individual sentences before being interpreted “‘globally’ to give the source text



representation (Jones &Endres-Niggemeyer, 1995). During the second stage of
the summarization process, the source text representation is transformed into
the summary text representation. The final stage is generating the text summary

from the summary representation.

Interpretation Transformation Generation

Source Text .| Summary Text

> L » Summa
Representation Representation i

Source Text [——— ¥

Figure 2.1 Automtic Summerization Process (Towards an Infrastructure For Arabic Text

Summarization Using Rhetorical Structure Theory , Walid Al-sanie)

The most explored of approaches in automatics summarization is that of
sentences extraction or selection (Chuah, 2001). In (section2.2) will discuss
three techniques in sentences selection:

e Frequency/statistical technique.

e Lexical cohesion technique.

¢ Rhetorical structure theory technique.

Extracted sentences could be further edited to condense them; however, we
will discuss the proposed condensation techniques in (section 2.2.3) even

though condensation is beyond the scope of this thesis.



2.2 Sentences Selection Techniques
2.2.1 The first technique which is statistical based makes use of a mix of
word occurrence, text cues and other features, without taking into
consideration the meaning of the words (Chuah, 2001). It is based on the idea
that text surface cues are the most obvious indication of text contents. The
word frequency was the earliest approach used,but the importance of a ward is
not just its frequency in the document; therefore, the useof a simple word
count to select the most important sentences to generate the summary is not
satisfactory. As a refinement, mix of cue words (e.g. greatest, significant),
indicator phrases and location in text have been used to enhance the sentences
selection. However, statistical techniques don’t take into consideration the
semantic continuity of the text; as a result, the summary is disjointed, even if
the sentences themselves are complete. At the end, the algorithm whose
formula is able to pick out important sentences with the greatest probability
produces the best selection (Chuah, 2001).
2.2.1.1 Lexical chain technique takes care of the way lexical units of a text
cohere. Normally, lexical units cohere in two ways: (a) reiteration, and (b)
collocation. The cohesive strength between lexical units could be computed
based upon: (a) number of links between them, or (b) distance between them.
When sentences with the greatest number of links, or from the strongest chain
of related words are extracted, the extracted sentences represent the text
contents. This technique falls between the full semantic interpretation and the
frequency count (Chuah, 2001).
2.2.2 The third technique is the rhetorical structure theory (RST).
As its name indicates this technique takes care of the rhetorical relations
between the text spans. In (Mann &A.Thompson, 1988), a set of twenty three

rhetorical relations have been identified. When the relations between the text
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spans are extracted, a full representation of the text is built in a binary tree
structure, and this structure is called schema or RS-tree. A full explanation of
this theory is given in (chapter 3).When rhetorical structure theory was
employed in text summarization, it has shown substantial improvements over
the other techniques since it takes care of the semantic of the text through
rhetorically analyzing the text spans; because of this, we decided to use it as a
base for our proposed summarization approach.
2.3 Summary and Condensation Processes

When the text summarization is applied, the extracted summary could be
condensed for further improvement, but that is beyond the current state of the
art in automatic text summarization; however, some condensation processes
have been proposed, and we will go over some of them. First of all, we need a
proper definition of what condensation means, and the definition as it has was
given in (Chuah, 2001) is the following:

Condense to make something that is spoken or written shorter, by not
giving as much detail or using fewer words to give the same
information.(Rush et al., 1971) shows that using punctuations as a guide, a
coordinated or subordinated segment of a given sentence maybe truncated
without affecting the rest ofthe sentence. Sentence S is rendered more concise
by truncating or deleting a segment of text. The result is a modified sentence
S™ which maybe further truncated to S (Table . 2.1).
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Table 2. 1. Condensation rules identified in (Rush et al., 1971).

Rule Example

S_S: the house was beautiful in the winter, but it w|

more comfortable in the summer time. — [The hou

1. Paraphrase, truncation. was beautiful in the
winter]s—»[The house was beautiful]s»

2. Concatenation, embedding. Si, & S2S

3. Fragmentation. SSi—» S

As it was mentioned in (Chuah, 2001) the earliest work that was carried out to
Improve the quality of the summarization generated from the extracted
sentences techniques are that in (Mathis et al., 1973). The study proposed five
rules to improve their adaptability of the generated summary (Table. 1.2).
Rule 1 and rule 2 combine sentences by coordination and by subordination
respectively; rule 3 and rule 5 on graphical reference and context modification
treat hanging reference to figures, tables and ordinal numbers; they replace the
segment of text for which reference to a figure, table or linguistic unit cannot
be found with an appropriate word. Rule 4 adds a remark in the summary
indicating the number of references given in the document.

In (Maybury, 1995) abstraction and aggregation are suggested to be distinct
type of condensation sub-processes. While abstraction replaces a series of
events with a single event, aggregation factors out the units in common

between them. While abstraction involves linguistics and/or world knowledge,
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aggregation requires knowledge of syntax.(Tab.2.3) shows an example of this

condensation process as it appears in (Chuah, 2001).

Table 2. 2. Condensation rules identified in (Mathis et al., 1973).

Rule Example

S1, So—»  S1coord S2: The system exceeded the capacity of
1. Combination of sentences by present auxiliary equipment + The system was modified for furth
means of coordinate conjunction. testing

The system exceeded the capacity of its present auxiliary equipme

and was modified for further testing.

2. Combination of sentences by S1, S2 — S1subord S2: A set of consecutive storage locations
means of subordinate conjunction. called amemory block + A memory block is labeled by a single wo
called a

codeword A —» set of consecutive storage locations is called
memory
block, which is labeled by a single word called a codeword.

(a) Table 2 presents nine areas of endeavor and their associated

3. Graphical reference rule DisciplinesA—p table presents nine areas of endeavor and their
associated disciplines.

(b) Figure 2 presents graphically the general model of information
transfer A—» figure presents graphically the general model of

information transfer.

4. Reference tabulation If N references are given in document, then generate “N referenc
were
given”, and if no references, then generate “No references we

given”.

5. Context modification (a) The second mechanism is structural change .- A mechanism
structural change...
(b) The second is that reactions to oxygen atoms —» Reaction

oxygen atoms ...

Taleb 2. 3Condensation process identified in (Maybury, 1995).

Condensation Process Example

13




1. Abstraction Movement events + missiles firing + aborted mission _ foiled attach event.

2. Aggregation. Site A fired a missile at time t + Site D fired a missile at time t—» Site A

and site D were simultaneously fired at time t.

In (Jing &McKeown, 2000) six operations were identified to edit the extracted
sentences. (Table.2.4) shows the identified operations as they were given in
(Chuah,2001).

Table 2. 4 Rephrasing operations identified in (Jing &McKeown, 2000).

Operation Example

1. Sentence reduction. While it arrives, X _ X ("While it arrives” was deleted).
2. Sentence combination. X+Y— [Xand Y]

3. Syntactic transformation. Subject in a sentence is moved from the end to the front.
4. Lexical paraphrasing (a) Point out Note. —»

(b) Fits squarely into _ Hits the head on the nail.

5. (a) Generalization. (a) A proposed new law that would require web publishers to

(b) Specification. obtain parental consent before collecting personal information from
Children — Legislation to protect children's privacy on-line.
(b) The white house's top drug officialGen.—» Barry R. McCaffrev,

The white house's top drug official.

6. Reordering. Place an ending sentence in an article at the beginning of an abstract

In (Saggion, 2000), a comparative study information in abstracts prepared by
professionals, and information from particular structural sections of source
document identified fifteen transformations, and they are given in (Table. 1.5)

as they appear in (Chuah, 2001).
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Table 2. 5. Rephrasing transformation identified in (Saggion, 2000)

Transformation

Example

1. Syntactic verb transformation

(a) Finally we address X —» Addresses X.
(b) In this chapter we have presented X—» Presents X.

2. Lexical verb transformation.

(@) It identifies X X—» are discussed.
(b) This article details X X—» are described.

3. Verb selection.

(@) Running X — The running of X is described.
(b) 1 define X —» Gives an overview of X.

4. Conceptual deletion.

(a) Section 2 gives X—» Gives X.
(b) In this chapter we report X — Reports X.

5. Concept re-expression

(a) We analyze X _ Analyzes X.
(b) Our genie system X _ Genie X.

6. Structural deletion.

Indeed X _ X.

7. Clause deletion.

(a) The work described in this chapter addresses these by nothi
that X
(b) To emphasize this fact we say that X _ X.

8. Parenthetical deletion.

(@) It will show how extending the designer's description of the
information processing system (with a language that details how
changes within the application occurs) can allow for the constructi
of applications that are self explanatory _ Extending the designe
description of the information processing system can allow for t

construction of applications that are self explanatory.

9. Acronym expansion.

The work focuses on APIs _ The word focuses on application

programming interface.

10. Abbreviation.

The future of digital imaging at the National Railway Museum _

Discusses the future of digital imaging at NRM.

11. Merge. Protocol selection + Address mapping and connection management
Protocol selection, address mapping and connection management g
also described.

12. Split. [SCULPTOR - an intuitive 3D modeling tool]

+ [The motivation for our work is to invent a design environment fi
architects, based on the most recent hard-and software developmen
+ [These are mainly virtual reality (VR) interaction tools, f3
graphics libraries, and new approaches in artificial intelligence] _

[SCULPTOR - an intuitive 3D modeling tool, is being developed
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create a design environment for architects based on virty
interaction tools, fast graphics libraries, and new approaches

artificial intelligence].

14. Noun transformation.

(a) Business telecommunication prices (UK, Sweden, Frang
Awustria,

Germany ...) _ Business telecommunication prices in Europe.

(b) The university of Liverpool _ The university of Liverpool, UK.
(c) Maxcess library system, Inc. with Maxcess library system _
Maxcess library system.

(d) The first experiment _ Experiment 1.

(e) UK: regulation of cable TV _ regulation of cable TV in the UK.
(f) Integrating speech and natural language processing _ The
integration of speech and natural language processing.

(9) The Austrian situation in the field of telecommunication

infrastructure_ The Austrian telecommunication infrastructure.

15. No transformation.

2.4The Roots of Arabic Words:

Arabic language is one of

the six official languages of the united nation.

Arabic is spoken by almost 250 million people in more than twenty-two

countries, but up to now the

numbers of researches still few in Arabic natural

language (NLP) (AqilAzmi, Suha Al- Thanyyan,2009 ). It has been considered a

challenging language for information retrieval. Such considerations are

attributed to four main reasons:

e First, certain combinations of characters can be written in different

ways and this depends on the position of letter in the word.

e Second, Arabic is highly inflectional and derivational, which makes

morphology is a very complex task.

e Third, Broken plurals are common. Broken plurals are somewhat

like irregular English plurals except that they often do not resemble
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the singular form as closely as irregular plurals resemble the
singular in English.
e Four, Arabic words are often ambiguous due to the tri-literal root

system (Jinxi Xu, Alexander Fraser and Ralph Weischedel, 2001 ).

Based on such specifications in Arabic language, natural language
processing seems more sophisticated and needs much time compared with the
accomplishments in English and other European languages. These languages
despite of their nature they are discriminated from Arabic by their writing
direction which flows from right —to- left, capitalization to identify proper
names, acronyms, and abbreviations. Besides they are rich with corpora,
lexicon, and machine— readable dictionaries, which are essential to advanced

research in the different areas.

To know the original words in Arabic it is necessary to know the root of
this word. Usually the root of any Arabic word consists of either three or
four letters. Even though, some words may have more than four letters. On
the roots of Arabic word Suffix, prefix and infix can be added to build a set

of derivations (http://en.wikipedia.org/wiki/Automatic_summarization). It worth

mentioning that it is a hard matter to determine the root of any Arabic word
since it requires a detailed morphological, syntactic and semantic analysis
of the text. In addition, Arabic words might not be derived from existing
roots; they might have their own structures. In this work, it is considered as
a basic task to find the root of each word in text, since the root can be a
base of different words with informative related meaning. For example the
root =1 “laaeba” is used for many words relating to “playing”, including

«e¥ 7 “laaeb”, “player”, <2k “ malaab” .
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It is possible to find the Arabic root automatically by removing the
subparts of suffixes, prefixes, and infixes from the word. These auxiliary
subparts might be positioned in beginning, middle or last locations of words.
In order to remove these subparts t! + <he word first is matched to the existing
basic structures as rhythms, called as “tafaaelat” giving the meaning of
derivations. Whenever the basic structure is found, one can then removes the
subparts and abstracts the word to its root. Table .1 gives an example for this
process of removal. Thus, in this example the root of all the noted words (
claall] ila yaae s yla ) after removing subparts is the unique root of “dares”
( o2 )( Ahmad Haboush- Maryam Al-Zoubi- Ahmad Momani- Motassem
Tarazi,2012) .

TABLE 2.6 Different Words have Various and a Same Root (Ahmad Haboush- Maryam

Al-Zoubi- Ahmad Momani- Motassem Tarazi,2012)

Derivation (4=iill ) | Suffixes Infixes Prefixes
ol - | Sy
Qs Ot \ -

Gl Hda <+ - -
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3 Chapter Three :Text summarization Systems

3.1 The Nature of summaries (Automatic Text summarization and the
Summarist System , Eduard Hovy and Chin-Yew Lin)

Early experimentation in the late 1950's and early 60's suggested that
text summarization by computer was feasible though not straightforward
(Luhn,59;Edmundson, 68). The methods developed then were fairly
unsophisticated, relying primarily on surface level phenomena such as
sentence position and word frequency counts, and focused on producing
extracts (passages selected from the text, reproduced verbatim) rather than
abstracts (interpreted portions of the text, newly generated).

After a hiatus of some decades, the growing presence of large amounts of
online text in corpora and especially on the Web renewed the interest in
automated text summarization. During these intervening decades, progress in
Natural Language Processing (NLP), coupled with great increases of
computer memory and speed, made possible more sophisticated techniques,
with very encouraging results. In the late 1990's, some relatively small
research investments in the US (not more than 10 projects, including
commercial efforts at Microsoft, Lexis-Nexis, Oracle, SRA, and Text Wise,
and university efforts at CMU, NMSU, UPenn, and USC/ISI) over three or
four years have produced several systems that exhibit potential marketability,
as well as several innovations that promise continued improvement. In
addition, several recent workshops, a book collection, and several tutorials
testify that automated text summarization has become a hot area. However,
when one takes a moment to study the various systems and to consider what
has really been achieved, one cannot help being struck by their underlying
similarity, by the narrowness of their focus, and by the large numbers of

unknown factors that surround the problem. For example, what precisely is a
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summary? No-one seems to know exactly. In our work, we use summary as
the generic term and define it as follows:

A summary is a text that is produced out of one or more (possibly
multimedia) texts, that contains (some of) the same information of the
original text(s), and that is no longer than half of the original text(s).

To clarify the picture a little, we follow and extend (Sp~irck Jones, 97) by
identifying the following aspects of variation. Any summary can be
characterized by (at least) three major classes of characteristics:

3.1.1 Input: characteristics of the source text(s)
3.1.1.1Source size: single-document vs. multi-document: A single-document

summary derives from a single input text (though the summarization
process itself may employ information compiled earlier from other texts).
A multi-document summary is one text that covers the content of more
than one input text, and is usually used only when the input texts are
thematically related.
Specificity: domain-specific vs. general: When the input texts all pertain to
a single domain, it may be appropriate to apply domain-specific
summarization techniques, focus on specific content, and output specific
formats, compared to the general case. A domain-specific summary derives
from input text(s) whose theme(s) pertain to a single restricted domain. As
such, it can assume less term ambiguity, idiosyncratic word and grammar
usage, specialized formatting, etc., and can A general-domain summary
derives from input text(s) in any domain, and can make no such
assumptions.

3.1.1.2 Genre and scale: Typical input genres include newspaper articles,
newspaper editorials or opinion pieces, novels, short stories, non-fiction

books, progress reports, business reports, and so on. The scale may vary
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from book-length to paragraph-length. Different summarization techniques
may apply to some genres and scales and not others.
3.1.2 Output: characteristics of the summary as a text

3.1.2.1 Derivation: Extract vs. abstract: An extract is a collection of
passages (ranging from single words to whole paragraphs) extracted from
the input text(s) and produced verbatim as the summary. An abstract is a
newly generated text, produced from some computer-internal
representation that results after analysis of the input.

3.1.2.2 Coherence: fluent vs. disfluent: A fluent summary is written in full,
grammatical sentences, and the sentences are related and follow one
another according to the rules of coherent discourse structure.
A dis fluent summary is fragmented, consisting of individual words or text
portions that are either not composed into grammatical sentences or not
composed into coherent paragraphs.

3.1.2.3 Partiality: neutral vs. evaluative: This characteristic applies
principally when the input material is subject to opinion or bias. A neutral
summary reflects the content of the input text(s), partial or impartial as it
may be. An evaluative summary includes some of the system's own bias,
whether explicitly (using statements of opinion) or implicitly (through
inclusion of material with one bias and omission of material with another).

3.1.2.4 Conventionality: fixed vs. floating: A fixed-situation summary is
created for a specific use, reader (or class of reader), and situation. As
such, it can conform to appropriate in-house conventions of highlighting,
formatting, and so on. A floating- situation summary cannot assume fixed
conventions, but is created and displayed in a variety of settings to a

variety of readers for a variety of purposes.
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3.1.3 Purpose: characteristics of the summary usage

3.1.3.1 Audience: Generic vs. query-oriented: A generic summary

provides the author's point of view of the input text(s), giving equal import
to all major themes in it. A query-oriented (or user-oriented) summary
favors specific themes or aspect(s) of the text, in response to a user's desire
to learn about just Those reflect the min the summery themes in particular.
It may do so explicitly, by highlighting pertinent themes, or implicitly, by

omitting themes that do not match the user's interests.

3.1.3.2 Usage: Indicative vs. informative: An indicative summary provides

merely an indication of the principal subject matter or domain of the input
text(s) without including its contents. After reading an informative
summary, one can explain what the input text was about, but not
necessarily what was contained in it. An informative summary reflects
(some of) the content, and allows one to describe (parts of) what was in the

input text.

3.1.4 Expansiveness:

3.1.4.1 Background vs. just-the-news: A background summary assumes

3.2

the reader's prior knowledge of the general setting of the input text(s)
content is poor, and hence includes explanatory

Material, such as circumstances of place, time, and actors. A just-the-news
summary contains just the new or principal themes, assuming that the

reader Knows enough background to interpret them in context.
Examples of Existing summarization systems

Many systems have been developed in the area of automatic text

summarization, some of these are available online while others are sold as
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commercial software. However, most of these systems have no published
documentation explaining their design or method of operation. In this
section, we will present the available information about some of these

systems.
e SweSum

Is the first automatic text summarizer for Swedish. It summarizes
Swedish news text in HTML/text format on the WWW. During the
summarization 5-10 key words - a mini summary is produced. Accuracy
84% at 40% summary of news with an average original length of 181
words. SweSum is also available for Danish, Norwegian, English, Spanish,
French, Italian, Greek, Farsi (Persian) and German texts. SweSum is based
on statistical, linguistic and heuristic methods. The system calculates the
frequency of the key words in the text, in which sentences they appeared,
and the location of these sentences in the text. It considers if the text is

tagged with bold text tag, first paragraph tag or numerical values.
e SUMMARIST

Is an attempt to develop robust extraction technology as far as it can go
and then continue research and development of techniques to perform
abstraction. This work faces the depth vs. robustness tradeoff: either
systems analyze/interpret the input deeply enough to produce good
summaries , or they work robustly over more or less unrestricted text (but
cannot analyze deeply enough to fuse the input into a true summary, and

hence perform only topic extraction).
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To date, SUMMARIST produces extract summaries in five languages
(and has been linked to translation engines for these languages in the
MuST system). Work is underway both to extend the extract-based
capabilities of SUMMARIST and to build up the large knowledge

collection required for inference-based abstraction.
e The MEAD summarizer

Is available now in the public domain

<DOWNLOAD MEAD 3.12 (tar.gz) (Unix/Linux/Solaris)
DOWNLOAD MEAD 3.12 (zip). (Windows)
DOWNLOAD MEAD 3.11 (tar.gz) . (Unix/Linux/Solaris)
DOWNLOAD MEAD 3.11 (zip) . (Windows)

vV V VYV VY

e LexRank
LexRank is a text summarization system developed at U. Michigan by
Gunes Erkan and Dragomir Radev, it is available online at

http://clair.si.umich.edu/clair/lexrank/

e Intellexer Summarizer SDK 4.0.0.93
Intellexer Summarizer SDK 4.0.0.93 analyzes natural language texts.
The SDK is not confined to the keyword-based approach of processing

information. it is available at http://www.fileguru.com/Intellexer-

Summarizer-SDK/info
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Automatic Text Summarizer
The Automatic Text Summarizer is an online text summarization tool

that is available at http://www.makeuseof.com/dir/automatic-text-

summarizer-text-summarization-tool/

The Open Text Summarizer
Is an open source tool for summarizing texts. It is available at

http://libots.sourceforge.net/

Kify Online Text Summarizer
It uses Text Semantic Indexing and some mathematics, the Summarizer
decides which parts of a document are important by analyzing the

content. It is available online at http://text.kify.com/

Intellexer Summarizer 3.1

It is a commercial tool. Intellexer Summarizer is an innovative program for

computers that is create a short summary from any document or a browsed

web page. It is available at http://www.fileguru.com/Intellexer-Summarizer/info

Pertinence Summarizer

It is a commercial tool. It performs linguistic processing over a document

and evaluates the pertinence of its sentences

-It has an online version for testing it :

http://www.pertinence.net/ps/summarizer url.jsp?ui.lang=en

- It has a commercial one for selling

http://www.pertinence.net/ps/invoice creation.jsp?ui.lang=en
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e QuicklJist summarizer 1.2
It is capable of highlighting summaries of web pages directly in browser

windows.

http://www.filecluster.com/Internet/Browser-Tools/Download-QuickJist-

summarizer.html

e Subject Search Summarizer 2.0

It is a commercial system available at http://subject-search-

summarizer.smartcode.com/info.htmi

e Sinope Summarizer

Sinope Summizes used a Semantic Analysis to transform the text into a
structure for a computer. This structure looks like a network that contains
the concepts from the original text and the relationships between them. this
structure is called a Semantic Structure and All kinds of mathematical
operations can be performed on it that are impossible to perform on the

original text.

Sinope Summarizer uses advanced mathematical techniques to analyze
the Semantic Structure to determine which information elements are
important and removes all irrelevant information elements. Sinope is the
only system that uses semantic analysis; however, no documentation was

to be found. The tool is available at http://www.sinope.info/en/Download

e Copernic Summarizer

It uses a statistical and linguistic algorithms. The tool is available at

http://www.copernic.com/en/products/summarizer/
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3.3 Arabic text summarization systems

Lakhas
An Arabic text summarization system using extraction techniques. It is the
first Arabic summarization system to be formally evaluated and compared

with English competitors in an evaluation competition.

e AQBTSS
IS a query-based single document summarizer system that takes an Arabic
document and a query (in Arabic) and attempts to provide a reasonable

summary for the document around this query.

e ACBTSS

It integrates Bayesian and Genetic Programming (GP) classification
methods in an optimized way to extract the summary sentences. The
system is trainable and uses manually labeled corpus. Features for each
sentence are extracted based on Arabic morphological analysis and part of
speech tags in addition to simple position and counting methods. Initial set
of features is examined and reduced to an optimized and discriminative
subset of features. Given human generated summaries, the system is
evaluated in terms of recall, precision and F-measure. It is a concept- based
summarizer system that takes a bag-of-words representing a certain

concept as the input to the system.

e The Summarizer of AramediA
Based on Sakhr's_accumulated research in Natural Language Processing, NLP, and
Morphological Analysis over many years.

The Summarizer is used for summarizing Arabic and English

documents. Based on linguistic analysis of the document, it extracts the
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main ideas to make it possible for the user to preview these ideas
instead of reading the whole document, thus saving time and effort.
Sakhr Summarizer

The Sakhr Arabic Summarizer engine identifies the most relevant
sentences within a text and displays them in the form of a short text
summary. The Summarizer makes it easy to scan just the important
sentences within documents, greatly reducing the time needed to read
and process items manually. It provides companies with short text
summary for each item using a prioritized list of key sentences and
gives the ability to select a specific level of summarization.
The Summarization engine employs the Sakhr Corrector to
automatically correct the input Arabic text from common Arabic
mistakes, and the Keywords Extractor to identify a prioritized list of
keywords to accurately identify the important sentences. The tool is a

available at http://textmining.sakhr.com/
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Chapter4: Evaluation

4.1 Summarization Evaluation
Evaluation of automatic summarization in a standard and inexpensive

way is a difficult task. It is the equally important area as the own
summarization process and that’s why many evaluation approaches were
developed(Y. Gong, X. Liu:,2001) Evaluating summaries and automatic
text summarization systems is not a straightforward process. What it
exactly is that makes a summary beneficial is an elusive property.
Generally speaking there are two properties of the summary that must be
measured when evaluating summaries and summarization systems: the
Compression Ratio (how much shorter the summary is than the original);
CR = length of Summary

Length of Full Text

and the Retension Ratio (how much information is retained);

RR = information in Summary

information in Full Text

An evaluation of a summarization system must at least in some way tackle
both properties. A first broad division in methods for evaluation automatic
text summarization systems, as well as many other systems, is into intrinsic
and extrinsic evaluation methods (Spark-Jones and Galliers 1995).

4.2 Intrinsic Evaluation
Intrinsic evaluation measures the system in of itself. This is often done by
comparison to some gold standard, which can be made by a reference

summarization system or, more often than not, is man-made using

29



informants. Intrinsic evaluation has mainly focused on the coherence and
informativeness of summaries.
4.2.1 Summary coherence
Summaries generated through extraction-based methods (cut-and-paste
operations on phrase, sentence or paragraph level) sometimes suffer from
parts of the summary being extracted out of context, resulting in coherence
problem (e.g. dangling anaphors or gaps in the rhetorical structure of the
summary). One way to measure this is to let subjects rank or grade
summary sentences for coherence and then compare the grades for the
summary sentences with the scores for reference summaries, with the
scores for the source sentences, or for that matter with the scores for other
summarization systems.
4.2.2 Summary informativeness

One way to measure the informativeness of the generated summary is
to compare the generated summary with the text being summarized in an
effort to assess how much information from the source is preserved in the
condensation. Another is to compare the generated summary with a
reference summary, measuring how much information in the reference
summary is present in the generated summary. For single documents
traditional precision and recall figures can be used to assess performance as
well as utility figures (section 3.1.5) and content based methods (section
3.1.6).

4.2.3 Sentence Precision and Recall

Sentence recall measures how many of the sentences in the reference
summary that are present in the generated summary and in a similar manner
precision can be calculated .Precsion and recall are standard measures for

Information Retrieval and are often combined in a so called F-score. The
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main problems with these measures for text summarization is that they are
not capable of distinguishing between many possible, but equally good,
summaries and that summaries that differ quite a lot content wise may get
very similar scores.
4.2.4 Sentence Rank

Sentence rank is a more fine-grained approach than precision and
recall (P&R), where the reference summary is constructed by ranking the
sentences in the source text by worthiness of inclusion in a summary of the
text. Correlation measures can then be applied to compare the generated
summary with the reference summary. As in the case of P&R this method
mainly applies to extraction based summaries, even if standard methods of
sentence alignment with abstracts can be applied (see Marcu 1999, Jing and
McKeown 1999).

4.2.5 The Utility Method

The utility method (UM) (see Radev et al. 2000) allows reference
summaries to consist of extraction units (sentences, paragraphs etc.) with
fuzzy membership in the reference summary. In UM the reference summary
contains all the sentences of the source document(s) with confidence values
for their inclusion in the summary. Furthermore , the UM methods can be
expanded to allow extraction units to exert negative support to one another.
This is especially useful when evaluating multi-document summaries,
where in case of one sentence making another redundant it can
automatically penalize the evaluation score, i.e. a system that extracts two
or more “equivalent” sentences gets penalized more than a system that
extracts only one of the aforementioned sentences and a, say, less

informative sentence (i.e. a sentence that has a lower confidence score).
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This method bears many similarities to the Majority VVote method (Hassel
2003) in that it, in contrast to P&R and Percent Agreement, allows
summaries to be evaluated at different compression rates. UM is mainly
useful for evaluating extraction based summaries, more recent evaluation
experiments has led to the development of the Relative Utility metric
(Radev and Tam 2003).
4.2.6 Content Similarity

Content similarity measures (Donaway et al. 2000) can be applied to
evaluate for semantic content for both extraction based summaries and true
abstracts. One such measure is the VVocabulary Test (VT) where you use
standard Information Retrieval methods (see Salton and McGill 1983) by
comparing term frequency vectors calculated over stemmed or lemmatized
summaries (extraction based or true abstracts) and reference summaries of
some sort. Controlled thesauri and ”synonym sets” created with Latent
Semantic Analysis (Landauer et al. 1998) or Random Indexing (Kanerva et
al. 2000, Sahlgren 2001) can be used to reduce the terms in the vectors by
combining the frequencies of terms deemed synonymous, thus allowing for
greater variation among summaries. This is especially useful when
evaluating abstracts.

4.2.7 BLEU scores

The idea here is that, as well as there may be many ”perfect”
translations of a given source sentence, there may be several equally good
summaries for a single source document.
These summaries may vary in word or sentence choice, or in word or
sentence order even when they use the same words/sentences. And yet
humans can clearly distinguish a good summary from a bad one. The recent
adoption of BLEU/NIST4 scores (Papineni et al. 2001, NIST 2002) by the
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MT community for automatic evaluation of Machine Translation, Lin and
Hovy (2003) have apply the same idea in the evaluation of summaries.
They used automatically computed accumulative n-gram matching scores
(NAMS) between ideal summaries and system summaries as a performance
indicator. Only content words were used in forming n-grams and n-gram
matches between the summaries being compared where treated as position
independent. For comparison, IBM’s BLEU evaluation script was also
applied to the same summary set. However, this showed that direct
application of the BLEU evaluation procedure does not always give good
results.
4.3 Extrinsic Evaluation

Extrinsic evaluation on the other hand measures the efficiency and
acceptability of the generated summaries in some task, for example
relevance assessment or reading comprehension. Also, if the summary
contains some sort of instructions, it is possible to measure to what extent it
Is possible to follow the instructions and the result thereof. Other possible
measurable tasks are information gathering in a large document collection,
the effort and time required to post-edit the machine generated summary for
some specific purpose, or the summarization system’s impact on a system
of which it is part of, for example relevance feedback (query expansion) in
a search engine or a question answering system. Several game like
scenarios have been proposed as surface methods for summarization
evaluation inspired by different disciplines, among these are The Shannon
Game (information theory), The Question Game (task performance), The
Classification/Categorization Game and Keyword Association (information

retrieval).
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4.3.1 The Shannon Game

The Shannon game, which is a variant of Shannon’s measures in
Information Theory (Shannon 1948), is an attempt to quantify information
content by guessing the next token, e.g. letter or word, thus recreating the
original text. The idea has been adapted from Shannon’s measures in
Information Theory where you ask three groups of informants to
reconstruct important passages from the source article having seen either
the full text, a generated summary, or no text at all. The information
retention is then measured in number of keystrokes it takes to recreate the
original passage. Hovy (see Hovy and Marcu 1998) has shown that there is
a magnitude difference across the three levels (about factor 10 between
each group). The problem is that Shannon’s work is relativistic to the
person doing the guessing and therefore implicitly conditioned on the
reader’s knowledge. The information measure will infallibly change with
more knowledge of the language, the domain, etc.

4.3.2 The Question Game

The purpose of the question game is to test the readers understanding
of the summary and its ability to convey key facts of the source article. This
evaluation task is carried out in two steps. First the testers read the source
articles, marking central passages as they identify them. The testers then
create questions that correspond to certain factual statements in the central
passages. Next, assessors answer the questions 3 times:
without seeing any text (baseline 1), after seeing a system generated
summary, and after seeing original text (baseline 2). A summary
successfully conveying the key facts of the source article should be able to
answer most questions, i.e. being closer to baseline 2 than baseline 1. This
evaluation scheme has for example been used in the TIPSTER SUMMAC
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text summarization evaluation Q&A task, where Mani et al. (1998) found
an informativeness ratio of accuracy to compression of about 1.5.
4.3.3 The Classification Game
In the classification game you try to compare classify ability by
asking assessors to classify either the source documents (testers) or the
summaries (informants) into one of N categories. Correspondence of
classification of summaries to originals is then measured. An applicable
summary should be classified into the same category as its source
document. Two versions of this test were run in SUMMAC (Mani et al.
1998).
4.3.4 Keyword Association
Keyword association is an inexpensive, but somewhat shallower,
approach that relies on keywords associated (either manually or
automatically) to the documents being summarized. For example Saggion
and Lapalme (2000) presented human judges with summaries generated by
their summarization system together with five lists of keywords taken from
the source article as presented in the publication journal. The judges were
then given the task to associate the each summary with the correct list of
keywords. If successful the summary was said to cover the central aspects
of the article since the keywords associated to the article by the publisher
were content indicative. Its main advantage is that it requires no manually
cumbersome annotation.
4.4 Evaluation Measures
The taxonomy of summary evaluation measures can be found in Figure
4.1. Text quality is often assessed by human annotators. They assign a
value from a predefined scale to each summary. The main approach for

summary quality determination is the intrinsic content evaluation which is
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often done by comparison with an ideal summary. For sentence extracts, it
Is often measured by co-selection. It finds out how many ideal sentences the
automatic summary contains. Content-based measures compare the actual
words in a sentence, rather than the entire sentence. Their advantage is that
they can compare both human and automatic extracts with human abstracts
that contain newly written sentences. Another significant group are task
based methods. They measure the performance of using the summaries for

a certain task.

evaluation measures

P
///
~
-
-~
P
-
J//

intrinsic extrinsic
/ \\\ (task=based)
text quality evaluation content evaluation document categorization
grammaticality / \-\-‘.\ information retrieval
non-redundancy co-selection content-based question answering
referential clarity precision, recall, F-score  cosine similarity
structure and coherence relative utility unit overlap

longest common subsequence
n-gram matching (ROUGE)
Pyramids

LSA-based measures

Figyre.4. 1. The taxonomy of summary evaluation measures(Josef Steinberger, Karel
Je“zek,2007)
in our research we will focus on content evaluation — co-selection using

percision ,recall-score
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4.4.1 Co-Selection Measures
4.4.1.1 Precision, Recall and F-score
The main evaluation metrics of co-selection are precision, recall and
F-score. Precision (P) is the number of sentences occurring in both system
and ideal summaries divided by the number of sentences in the system
summary. Recall (R) is the number of sentences occurring in both system
and ideal summaries divided by the number of sentences in the ideal
summary. F-score is a composite measure that combines precision and
recall. The basic way how to compute the F-score is to count a harmonic
average of precision and recall:
F= 2+ PR
P+R

Below is a more complex formula for measuring the F-score:

F= (B2+1) - P - R

B2 - P+R
Where [3 is a weighting factor that favours precision when 3 > 1 and

favours recall when 3 < 1.

4.5 SARA® Arabic summarization system :
Our system used for testing is SARA® is an example of online text
summarization application that created by RDI company the engineering
company for digital system development witch it is mission is to realize
leadership and innovation in the CIT world, through an economically
successful corporation, that provides outstanding products & services

seeking for the development of the society.
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4.5.1About the Company :
- Brandname :RDI stands for “Research & Development International”.

- Official name :
The Engineering Company for Digital Systems Development.
The Engineering Company for the Development of Computer

Systems (Formerly).

- ldentity :Egyptian corporate software house.
Established since :1993

- Mission :Realizing leadership and innovation in the CIT world
through an economically successful corporation, that provides
outstanding products & services seeking for the development of the
society.

- Founders

« Prof. Mohsen A. A. Rashwan (Chairman of the Board & Managing
Director).

« Prof. Muhammad M. Islam (Board member).

o Prof. Hazim M. M. Ra’fat (Board member).

- Other main share holders

« Egyptian Technologies Development Fund (TDF).
« Investors from the Gulf countries.

« Some current and ex-employees of RDI.
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Location

o Dokki, Giza, Egypt

Spectrum of products and activities

Written Human Language Technologies (HLT) esp. written Arabic
HLT; namely lexical analyzer, PoS tagger, automatic diacritizer
(vowelizer), semantic analyzer, search engine, and written Language
Resources (LR ’s). More...

Spoken HLT esp. spoken Arabic HLT; namely speech verification
(for the interactive self learning of spoken language) esp. the
recitation of holy Qur’aan (Tajweed), Text-To-Speech (TTS), Text-
Concept-To-Speech (TCTS) (which is a novel tech. for Very Low
Bit Rate speech compression), small vocabulary automatic speech
recognition (for voice commanding), and speech LR ’s. More...
Providing training and consultancy on HLT projects and R&D
problems.

e-Learning tools and content enriched with animations and
simulations for educational as well as vocational training
projects. More...

3D cartoon animation. More...

Multimedia edutainment via tens of rich audio/textual multimedia
encyclopedia on Arabic history and cultural heritage for both adults
and kids, many of which are available in English and other foreign
languages. More...

e-Malls; see Ali Baba mall; www.AliBabaMall.com. See RDI's e-

Business profile.
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« RDI has acquired regional and international recognition due to both
its successful participations over the years in national and
multinational projects, as well as the prizes it has been awarded for

its distinctive works.
4.5.2 About SARA® :

The advance of technology and extensive use of the web has prompt the
need to summarization of text documents. Users tend to extract the most
informative and/or indicative information instead of reading the whole
original document. Naturally, automatic text summarization will save time
and effort for the users, and will enable them to make decisions in less
time.To achieve this goal, we have designed and implemented the
Summarization of Arabic (SARA®) which extract the salient sentences from
a given document. SARA® depends on technologies such as morphological

analysis for words and mathematical analysis for sentences.

Strengths:

« [Easy summary size control (20%, 50%, ...)
- Domain Independent (science, news, arts, politics, sports,...)
« FEasy to use:
o PC standalone application
o Web Page
o PDAs and smart phones
« For developers: SDK-DLL
« Windows environment and can be adapted to other environments

« Suitable for a wide range of applications
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4.6 System Evaluation :

We used six Arabic text for testing in SARA in different topics to
determine the recall, precision, and F-measure .Those topics are extracted from
different websites and cover different fields to cover most of text fields like
history and scientific .... Then we ask many persons who they are specialist
in Arabic language to make summery for that texts .those persons are :
1-Mohammed Abd-Elrahman(university of Africa — Africa center). Refer
as Ideal Summary (H1)
2-Dr Altiraify (&%) future university . Refer as (H2).
3-Ahmed Dafaa-allah (Quran Kraeem University — Madain)
4-DR. Khalid Abuzaid — Africa university —Arabic language institute
.Refer as (H4).
5-Dr. Kamal Mohammed Jah Allah —Africa university — College of Arts
.Refer as (H5)
6-Dr. Mubarak Mohammed - Yusuf Alkhalifa Institute .Refere as (H6)
We have three steps for evaluating the system generated summary:

1. Calculating precision, recall and F-measure.
2. Comparing with other human summaries.

3. Using Human judgment for each sentence in system summary.
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Table 4.1 all texts number of words and sentences

Texts | Original Text System Summery H1 H2 H3

No . of | No. of No . of | No. of No . of | No. of No . of | No. of No . of | No. of

words | sentences | words | sentences | words | sentences | words | sentences | words | sentences
Textl | 487 31 86 9 234 23 46 4 57 3
Text2 | 371 16 76 5 228 11 50 3 42 4
Text3 | 289 29 286 22 261 19 94 4 115 5
Textd | 250 22 172 12 172 15 72 5 112 6
Texts | 224 8 54 3 193 8 141 6 28 1
Text6 | 300 19 270 12 243 10 113 10 113 14
Text7 | 340 27 175 12 177 10 175 12 44 5
Text8 | 393 15 120 6 251 8 130 8 83 6
Texts | Original Text System Summery H4 H5 H6

No. of | No. of No. of | No. of No. of | No. of No. of | No. of No. of | No. of

words | sentences | words | sentences | words | sentences | words | sentences | words | sentences
Textl | 487 31 86 9 117 7 213 15 194 16
Text2 | 371 16 76 5 119 10 212 10 208 12
Text3 | 289 29 286 22 168 7 208 13 338 22
Textd | 250 22 172 12 172 12 222 14 170 11
Texts | 224 8 54 3 120 7 181 8 180 8
Text6 | 300 19 270 12 93 6 145 15 143 12
Text7 | 340 27 175 12 108 8 343 20 365 14
Text8 | 393 15 120 6 208 9 242 12 166 9

4.6.1 Calculate Precision and Recall:
Classification approach for generating automatic summaries makes it
easier for evaluating extractive summaries. Three important measures are
commonly used, precision, recall and F-measure for example (Steve et al.
2002) and (Gong and Liu 2001). Precision is a measure of how much of
information that the system returned is correct.
-Precession = Number of system correct summary sentences / Total

number of sentences.
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Recall is a measure of the coverage of the system.
-Recall = Number of system correct summary sentences / Total number of
human(ldeal) summary sentences.
Recall and precision are antagonistic to one another. A system strives for
coverage will get lower precision and a system strives for precision will get
lower recall. F-measure balances recall and precision using a parameter f3.
The F-measure is defined as follows:
F= 2+ PR
P+R

When B is one, Precision P and Recall R are given equal weight. When P is
greater than one, Precision is favored, when P is less than one, recall is
favored. In the following experiments B equals one. Our target is to have
large F-measure and at the same time produce a reasonable summary size
according to the training set. The (F-Measure/summary size) ratio is
important when comparing systems. Table 1 shows the result :

4.6.2 The Corpus:
The corpus is collected from the different web sites .we select four texts in
different topics then we ask some Arabic language specialist person to
make an ideal summery for each text. Also we ask another specialist to

make another summery for the same texts.
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Table 4.2 precision,recall and F-measure ( Ibrahim Sobh, Nevine Darwish, Magda Fayek 2002)

Texts System Summery Human 2 Human 3
P R F- P R F-measure P R F-measure
measure
Textl | 0.29 | 0.39 0.33 0.13 | 0.17 0.15 0.10 | 0.13 0.11
Text2 | 0.31 | 0.45 0.37 0.19 | 0.27 0.22 0.25 | 0.36 0.30
Text3 | 0.76 | 1.16 0.92 0.14]0.21 0.17 0.17 | 0.26 0.21
Text4 | 0,55 | 0.80 0.65 0.23 1 0.33 0.27 0.27 | 0.40 0.32
Text5 | 0.38 | 0.38 0.38 0.75 1 0.75 0.75 0.13 | 0.13 0.13
Text6 | 0.63 | 1.20 0.83 0.53 | 1.00 0.69 0.74 | 1.40 0.97
Text7 | 0.44 | 1.20 0.65 0.44 | 1.20 0.65 0.19 | 0.50 0.27
Text8 | 0.40 | 0.75 0.52 0.53 | 1.00 0.70 0.40 | 0.75 0.52
AVG | 0.47 | 0.79 0.58 0.37 | 0.62 0.45 0.28 | 0.49 0.35
Texts Human 4 Human 5 Human 6
P R F- P R F-measure P R F-measure
measure

Textl | 0.23 | 0.30 0.26 0.48 | 0.65 0.56 0.52 | 0.70 0.59
Text2 | 0.63 | 0.91 0.74 0.63 | 0.91 0.74 0.75 | 1.09 0.89
Text3 | 0.24 | 0.37 0.29 0.45 | 0.68 0.54 0.76 | 1.16 0.92
Text4 | 0,55 | 0.80 0.65 0.64 | 0.93 0.76 0.50 | 0.73 0.59
Text5 | 0.88 | 0.88 0.88 1.00 | 1.00 1.00 1.00 | 1.00 1.00
Text6 | 0.32 | 0.60 0.41 0.79 | 1.50 1.03 0.63 | 1.20 0.83
Text7 | 0.30 | 0.80 0.43 0.74 | 2.00 1.08 0.52 | 140 0.76
Text8 | 0.60 | 1.13 0.78 0.80 | 1.50 1.04 0.60 | 1.13 0.78
AVG | 0.47 | 0.72 0.56 0.69 | 1.15 0.84 0.66 | 1.05 0.79
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After we calculate Precision and Recall an F-score for the system and Humans

we calculate the average of overall precision and Recall and F-score and

compare it with system we find the below result:

SARA® All Humans(Average)

P R F-measure | P R F-measure
0.4697402 | 0.7910931 | 0.5802491 | 0.5866667 | 0.8059047 | 0.5992865

4.6.3 Human Judgment:

We ask Dr. Mohammed Abd-Elrahman(university of Africa — Africa
center) to evaluate this system, he evaluate this system according to three
terms Rating, In terms of the idea and In terms of the structure of sentences.
He judge Rating in three categories(Good, Fair, Bad), which good indicate
that the summery is very good as general, Fair means it is suitable and Bad
means the summery is Bad as general . The Judgment in terms of ldea
explain how the summery cover the general Idea . In terms of the structure
of sentences also he divided in three categories (Good , Fair ,Bad). The

following is the details of Human Judgment :

Text1:

Rating :Week

In terms of the idea: The summery represent only one paragraph of the
middle of the text and represent only a small part of the general idea of the
original text, while the text discusses several possibilities for the impact of
the strike on Syria.

In terms of the structure of sentences: Good
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Text 2:
- Rating :Fair
- Interms of the idea : summary successes in the selection of the
paragraph that expresses the basic idea of a topic , this paragraph that
talked about the effects of global war, because the original subject
contains one idea that address the impact of war on human society.

- In terms of the structure of sentences: Good

Text 3:

- Rating :Week

- Interms of the idea : Summary did not convey the main idea of a
consensus between the Qur'an and Modern Science.

- In terms of the structure of sentences: Sentences Truncated,
especially at the beginning of paragraphs.

Text 4 :
- Rating :Fair
- In terms of the idea: Summery express the idea clearly .
- In terms of the structure of sentences : Sentences at the beginning of

paragraphs uncorrelated
4.6.3.1 Criteria adopted in the judgment on the summary:

1 - To convey the basic idea of the text without affect it .
2 - To maintain the safety of the installation grammatical sentence.
3 - To dispense with the explanation about the points clear in the text.

4 - To avoid repetition (non-essential) in vocalizations.
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4.6.3.2 Personal point of view :

We think it's difficult to deal with all the texts in one way because the
writers are differed in methods as well as their level of experience in
writing, And better to deal with a particular type of texts that has own
controls and rules, In the texts written in a standardized manner, Such
as texts that follow the terms of academic writing, the first sentence of
each paragraph is the basic sentence and the rest of the paragraph is
considered a development of the first sentence. And the importance of
paragraphs within the text itself is varying; Therefore, | suggested the
following points which may help improve the performance of the
program:

1- The program must be tested on standard texts (written according to the
guidelines writing standard) complete (non-fragmentary from long
texts), while maintaining the diversity of the content as is the case in the
models that have been selected.

2- The program must not treat all sentences in paragraph one of equal
Importance, the first sentence of each paragraph is the basic sentences
and often should not be neglected.

3- The program must not equal between all the paragraphs of text, first
Paragraphs and last Paragraphs are most important and the Central
Paragraphs are mostly for revenue arguments, there for | suggested
that focusing on the first sentences in the beginning of each of the first
and last paragraphs.

4.6.3 Result:
In this section we try to evaluate Arabic text summarization system called

SARA © and human summarization according to another human
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summarization called ideal summery, Then we compared each pair in terms
of recall, precision and F-Measure. We found that SARA(c) system
performance like the average of human’s performance together; we found
that SARA(c) system performance was in the same area as humans.
Moreover, we found that the system has same F-score with humans so that
means system makes balance between Precision and Recall to get good
summary. Also the summary of text differs, for example scientific texts
summary is very long because most of information is important and cannot
be summarized.

According to human Judgment we found that the system according to rating
50% is Fair and 50% week which indicate that system overall performance is
suitable and achieve it is goal . According to In terms of the idea we found
that system 50% convey the idea clearly , and according to In terms of the
structure of sentences we found that system 50% is good which mean that
system can success in structure the sentences if the sentences wrote in
standard writing guideline .

Finally, our system is optimized, easy to train and customize and able to
produce summaries comparable to human generated summaries. We expect

the system to be used for a wide range of applications.
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5. Chapter Five :conclusion and future work

5.1 Conclusion:

It has become access to information in the Internet is very difficult because
of the vast amount of pages scattered across the web so it had to be thinking
about to find a way to facilitate access to information in a simple way.

The rate of information growth due to the World Wide Web has called for a
need to develop efficient and accurate summarization systems. Although
research on summarization started about 50 years ago, there is still a long
trail to walk in this field. Over time, attention has drifted from summarizing
scientific articles to news articles, electronic mail messages,
advertisements, and blogs. Both abstractive and extractive approaches have
been attempted, depending on the application at hand.

Automated text Summarizing was the result of researchers efforts work in
this area for years. They design numerous programs that run on different
algorithms to run on texts so as not to affect the original meaning of the
text. Most of the programs have succeeded in achieving the desired goal.
Most of these programs have been developed to serve the English language.
Arabic Language Suffered of research and programs that serve the Arabic
Language in the areas of technical information. But in recent times stepped
up research in order to service of Arabic Language and find the Solutions.
Among these services are the automated summary of Arabic texts. The ratio
of the different grammatical structure of the Arabic language, which
requires a deep understanding of the roots of words and how to return the
word to the origin; enormous efforts have been made to the dream becomes
a reality.

The aim of this research is to show the result of experiments with Arabic
text summarization system with human summery for Arabic texts. In both
we took documents written in Arabic language from different web sites
and attempt to extract summery from them . We evaluated the both
summaries and compare the result between two ways. We found that the
system is similar to human summary and can be trusted. Experiments on
sample texts show our system outperforms some of the other existing
systems including those that require learning.
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5.2 Future Work :
In the future we plan to contribute to improve this field by means of
improving the quality of summaries, and studying the influence of other
neighbor tasks techniques on summarization.
Applying number of suggested techniques is expected to enhance the
system results. Adopting alternative techniques for evaluation will help
better understanding the nature of the summarization problem.
For example; testing the system performance for accomplishing another
task such as question answering or document classification. Moreover, we
plan to use and customize the same system for different domains and study
the effect of this on the recommended features and overall system

performance.

50



Appendix 1 : Texts used in testing
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Appendix Il : system summery texts and human summery texts
System summery text :
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