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Abstract

Summaries are considered as useful indicators of the document content.
Traditionally, summaries are created by humans, through reading a text and
identifying the most important points in it. But the information overloading makes
such manual work very difficult. Many attempts have been made to automate the
summarization task.

This project aims at proposing a methodology for automatic text summarization
based on extractive methods. Extractive summarization needs the selection of a subset
of important, meaningful sentences from the source text. The work presents a method
for automatic text summarization of a single computer science article using statistical
and linguistic approach. About 50 experts' persons summaries were used to evaluate
the proposed method. Our results show that using the combinational statistical and

linguistic methods is better than using each method alone.
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Chapter One

Introduction

1.2 Problem Statement

Students and researchers constantly face this scenario: the number of used
documents becomes very huge, which makes it so difficult for researchers or readers
to read all of these documents, also, the time spent in reading these documents seems
to be endless.

The necessity of summarizing a document into a summarized text document
becomes very important; because of the problem of huge number of documents.
Automatic summarization involves reducing the original text to a short set of words
that gives the text main meaning.

Recently, there are many automatic text summarization systems which aim to
perform the task like a human. These systems’ results suffer from the lack of

readability, coherence and redundancy elimination.
1.3 Objectives

This project aims to achieve the following two objectives:
e The main objective is to develop a methodology for summarizing the text, which
fulfills the following factors:
1. Readability factor, by protecting the main idea of the text.
2. Making connection between the sentences in the summary.
3. Redundancy elimination, by founding the similarity between the sentences.
e Our project tries to prove that the combination between the strengths of statistical

methods and linguistic methods will succeed in producing the best summaries.

1.4 Project block diagram
The main steps of this project are illustrated in figure (1-1).

4 Feature

y Preprocessing extraction
2 i Summary
Summary —4 Post Processing (—— generation

Figure (1-1): Block diagram of extractive method.
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2.6 Types of summaries

Text s izati .
ummarization systems can be classified based on different criteria.

Diff i
. 1fierent papers have discussed some of these criteria. These categories are presented
in figure (2 - 2), are as the following.

Types of
Summary
f | |
| I | | |
Methodes Content Details Limitation Nuur:sﬁz of Language
Abstract [l=Query-Base Indicative I dtla)::\?ii:nt | Dgti:?Jgr:\ee-ntI l'_\_/'°"°‘|
ingua
Independan}

Figure (2 - 2): Types of summaries.

2.6.1 Methods

Text summarization systems are divided into extractive and abstractive

methods that both are aimed at analyzing the texts and generalizing summaries

from them.

Extractive summarization method

This method works on selecting important paragraphs, sentences and key
phrases from the original document and binding them into shorter forms. The
extractive method has two approaches statistical and linguistic, that decides
which is the

of the recent automated text summarization systems are based on the

important sentence based on the features of the sentences. Most

extraction method; because it is conceptually simple and easy to be

implemented. An example of the extractive system is NeATS11 2001 (Jezek
1,2007).
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re i
presents it as a summary. An example of a query based summarizer
system is Miter's WebSumm (Aliguliyev,2009).

2.6.3 Details

This classification is based on the details and the amount of it to be included in

the summary, which is important in the desired summary. The following are some
of the categories used in this classification:

e Indicative

Indicative summary is used to determine what the fundamental issues
that were mentioned in the original text. They can also give a brief and simple
summary for each topic. The typical length of this type of summarization is
5% to 10% of the main text. The advantage that comes out of this type of
summaries is giving the reader a general idea about the text. This will make
the reader decide whether he would continue reading the entire document or
not. An example of indicative summarizer system is ADAM (Wong,2009).

e Informative
This category attempts to include all the contained concepts in the
original text to the possible extent and within the limits of compression rate.
The length of informative summary is 20% to 30% of the main text. An

example of informative summarizer system is DimSum 1997 (vishal,2010).

2.6.4 Limitation
Another classification is based on limitation of input text. Here are the
categories of this classification:
e Domain dependant
It only summarizes the texts which their subject can be defined in the
domain of the system an example of domain dependent system is LAKE
2004 (Aliguliyev,2009).
e Genre specific
The criteria of this type of classification that the system has limitation on the
template of the text and accept only special type of texts as their input. There

are different templates like newspaper articles, scientific papers , storie,

10
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manua : :
Is and etc. system using the structure of these templates for generating

th
e.summary, An example of genre summarizer system is GISTexter 2002
(Aliguliyev, 2009).

e Domain independent

The independent systems do not have any predefined limitation and can

accept different types of texts. An example of domain dependent system is
FociSum 1999(Aliguliyev,2009).

2.6.5 Number of input

This classification is based on the number of documents which are input
to the system.

e Single document
The system only accepts one (single) document or text. An example
of a single document system is Luhn 1958 (Alonso, 2005).
e Multi document
A system accepts a group (cluster) of related documents, producing
summary from a set of documents about an explicit or implicit main topic.
An example of multi document system is SUMMONSs 1998 (Yang& Wan
2008) . Factors that make multi document summarization more difficult
include (Radev, 2002):
— Multiple articles can be written by different authors, having different
document structure and writing styles.

— Multiple articles might have conflict in views of the same event. So we

need a perfect summarizer to be able to detect and handle this situation.
— Documents that have Facts and views can change over time because

they written at different times.

2.6.6 Language
This kind of classification is based on the language of the input and

the output (generated summary) text the categorize summarization systems
consist of two main groups.

e Mono lingual
These systems only accept documents with certain languages, like

11
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Eneli
nglish, and the generated summary done on that language too. An example
of mono lingual system is Edmundson1969(Yang& Wan 2008).

e Multi lingual
These systems can accept documents in multiple languages, and there
is a freedom for the user to select the language that is desired to be

the language of the generated summary. An example of multi lingual
system is Chen & Lin 2000(Alonso,2005).

2.7 The process of automatic text summarization

The process of automatic text summarization can be described by the equation:
Automatic text summarization = (topic identification + interpretation+ generation) we

can explain the process in points as the following (Dalianis, 2005):

2.7.1 Topic identification

It is the first step that includes the text identification, and its essence.
There are various techniques to be done in the preprocessing phase. A document
has specific parts that hold an important topic, the title is always important, the
first sentence and the last in each paragraph. Moreover some words or phrases
are important to determine where the essence of the text is, for example,

in the summary and in the conclusion.

2.7.2 Interpretation
We mentioned that text summarization has two methods; extractive and
abstractive. The identification step is based on the extract method. The
interpretation phase is performed by the abstract method that includes merging

similar topics into one and removing redundancies etc.

2.7.3 Generation

The final phase of an automatic text summarization is the generation of final output.

It consists of four methods:

e Extraction: when the process of summarizing is finished, then we print on

the output of the resulting sentences and phrases.

12
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Topic lists: i
opic lists: we define lists of the most frequent keywords or interpreted

concepts resulting from the summary and printed on the output.

p e
hrase concatenation: if there are two or more similar phrases in the
generated summary, we merge them together.

Sentence generation: new sentences from a list of concepts and their related

topics are the result of sentence generator.

2.8 Text features

In the text summarization the extraction of the features from the sentences

play an important role. The features which are extracted are as the following
(Fattah, 2008).

Sentence Location: Usually the first and the last sentence of a paragraph have
great chances to be included in summary.

Cue-Phrase feature: sentences that include cue phrases such as: “In
conclusion”, “this letter”, “this report”, “summary” etc, have greater chances
to be included in the summary.

Occurrence of non essential information: Some words such as: “because”,
“furthermore”, and “additionally” are indicators of non-essential information.
Sentences containing these words are the most excluded from the summary.
Similarity between sentences: this feature determines the similarity between
the sentence and other sentences depending on the vocabulary overlap between
them in the document. One of the similar sentences must be included in the
summary.

Similarity with the title: this feature determines the similarity between
sentences and the title depending on the vocabulary overlap between the
sentence and the document's title. This feature increases the weight for the
sentence to be occurring in the generated summary.

Inclusion of proper noun: a proper noun is a name of a person, a place and a
concept etc. If the sentence contains more proper nouns, it becomes the most
probably included in the document summary.

Inclusion of numerical data: if the sentences contain numerical data, they have
great chances t0 be included in the summary.

Sentence relative length: it is used to determine the length of the sentence. If

13
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the sen: i e
tence 1s too short, it will be not expected to belong to the final summary.

2.9 Evaluation of text summarization

E - . .

valuation is an important part of any research and development effort. Each
approach should be evaluated. Methods and metrics of evaluating summaries are used
to determine the strengths and weaknesses of the different systems of text

summarization.

There are indirect measures that determine the usefulness and completeness of a
summary (Madhavi,2002) such as:

1. When the user read the summary, can he answer all the questions, as he would

by reading the source document?

2. What is the compression ratio between the summary and its source document?
3. Redundancy: is there any repeated information in the summary?

4. Quality measures that are usually difficult to measure are:

5. Intelligibility

6. Coherence

7

Readability (depends on cohesion/coherence/intelligibility)
Evaluation metrics are intrinsic and extrinsic. Intrinsic determines the quality of
the summary. For example, evaluation of summary coherence, this metric is difficult
to measure because the qualities of the summaries are judged by direct human
judgment and human judgment varies from person to another. Extrinsic measures a
system’s performance in a particular task. For example, redundancy (Madhavi,2002).

In extractive summarization, human summaries are used to evaluate automatic
summarization. Human extract sentences from the documents to create manual-
extractive summaries. Then automatic summarization evaluated by computing the
number of sentences common between automatic and human summaries. These
measures are called Precision and Recall. This method is currently the most used
method to evaluate extractive summarization (Madhavi,2002).

Precision measure is used to evaluate the percentage of correctness for the
sentences in the summary. On the other hand, Recall measure is used to evaluate the

percentage of relevant sentences included in summary. F-measure combines both

measures (Madhavi,2002):

14
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Literature Review

3.1 Overview

This chapter i
- pter contains a summary of some important contributions related to the
ext summarizati .
zation. The chapter also includes extraction approaches to text

summarizatio i
; n and comparison between them. In the final section of this chapter, the
importance of these works is presented in this project.

3.2 Extraction approaches in text summarization

Previous studies have discussed a lot of text summarization approaches. Most of
them are based on sentence extraction. The extraction is defines as selecting key
sentences or words from the original text and using them to form the summary. There

are four different approaches for scoring and selecting key sentences as the following
(Amini, et al., 2009).

3.2.1 Statistical methods

Statistical methods are the first technique of text summarization, which extracts
sentences that occurred in source text, without taking into consideration the meaning
of the words. There are several statistical methods for selecting important sentences
(Seo, et al., 2008).

e Title method
Title method defines as how many words are commonly used between a
sentence and a title. The equations below show the similarity calculation
between a sentence and a title query that can be calculate the score of sentences.
sim(S;, Q) = Lk=1WirWak @=1)

Score(S;) = sim(S;, @) 3-2)

Where S; is an i th sentence and Q is a title query. Wik is the binary weight
of k th word in i th sentence and wgy is the binary weight of k th word in the title
query.

e Location method
This method is determined through the type of the document. For example,

in technical documents, sentences in the conclusion section are ranked high,

while in news articles, first few sentences are ranked higher.

o Aggregation similarity method

18
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A . Qe ) .
ggregation similarity defines as the sum of similarities with other all

sentence i
vectors in document vector based model. The score of sentences is
calculated as the following equation.

sim(S;, S;) = Ty wyewi

(3-3)
Score(S;) = asim(S;) = XL, ;. sim(Sy, Sj 3-4)
Where wy, is the binary weight of & th word in i th sentence.
Frequency method

This method based on how many times the term occurred in the document.
The score of a sentence can be calculated as the sum of scores of the words in
the sentence.

w; = tf; X log:—z (3=3)

Where tf; is the term frequency of i th word in the document, ND is the

total number of documents, and df; is the document frequency of i th word in
the whole data set.

Term Frequency (TF)-based method
The document that is divided into topics which each of them has a title is
very useful to generate a summary. However, in special cases, it can be hard to
extract a title from documents that do not have a title. The TF-based query
method extracts high frequent words in a document, and the extracted words are
used as a query instead of title. This method is used if the document does not
have a title; the TF-based query method is used instead of the Title method.
Like the Title method, the equation below calculated the similarity between a
sentence and the TF-based query.
sim(S;, TFQ) = Yk=1WikWrFQ (3-6)
Where n is the number of words which is included in a document. Wiy is

the binary weight of k th word in 7 th sentence and Wrrq s the binary weight of k
th word in the TF-based query.

Latent Semantic Analysis
Latent Semantic Analysis is a technique that reduces the vector space in

order to map “related” terms (or co-occurring terms in a collection) into the

same domain. LSA method was used for multi-document summarization.

(Radev, et al., 2001).
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3.2.2 Linguistic methods

This method need
that computer will b ceds to be aware and know deeply in linguistic knowledge, so
puter will be able to analyze the sentences and then decide which sentence

’s t & ..

is to sele.ct depending on the position of subject, verb and name (Dongrui, et al.,
2010). Different methods in this approach are discussed here:

e Lexical chain

A lexical chain is a sequence of words, each word from the sequence can
be combined to the sequence that has clearly the same meaning. All of the
lexical chains of a text give a representation of the lexical cohesive structure of
the text (Tatar, et al., 2008)

In (Chengcheng , 2010), the steps of the lexical chain algorithm are: first,
select the set of candidate words which are the results of the noun filtering
process; second, the set of candidate words are exploded into senses, which are
obtain from the WordNet thesaurus and each word sense is represented by
distinct sets considered as levels; third, find the semantic relationship among the
set of senses according to its representation. Fourth, build up chains that are sets

such as:

{ (word [sense,, sense,,, 1),

(word 1[sense21, sense,,, =10,

In which words-sence, is semantically related to wordj-sensejy for i#;

fifth, retain the longest chains by relying on the preference criterion.

This example shows to us one implementation of the lexical cohesion
approach as the driving engine of the summarization system.

e Graph theory

Graph method used for representing the structure of the text and the
relationship between sentences. This method consists of nodes and edges. The
nodes presented as the sentences in document and the edges presented relations
between nodes. The relations are measured as a function of likelihood between
contents. By using different similarity criteria, the similarity between two
sentences is calculated and each sentence is scored. The sentences with higher

scores are chosen for final summary. A graph based method is used for
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computing relative importance of
o textual units for natural language processin
(Vishal, 2010). . :

e Clustering

.Clustering is used to short the huge amount of data by grouping similar
data items together. One advantage for using clustering algorithms is to provide
automated tools to help in constructing text summarization and classification.
This method can ensure the coherence of summaries by using the rank score of

sentences with consideration of semantic features (Leil, et al.,2010). There are
two different types of clustering:

Static clustering: the vector of the cluster won’t be changed by adding new
document.

Dynamic clustering: the vector of the cluster will be changed by adding a
new document (Mehdi, et al., 2010).

3.2.3 Combinational Statistical methods and Linguistic methods

It is text summarization approach which uses both linguistic and statistical
methods. This hybrid approach taking into account both linguistic and statistical
hints to recognize terms.

In (Shams, et al., 2010), this approach is used to summarize domain specific
text from single web document. To do that, they used two novel features Sentence
Weight and Subject Weight to rank sentences and then used a representative domain
specific corpus for the domain Direct Current (DC) electrical circuits. The Results
showed that 68%of the resulted summaries satisfy the manual summaries.

In (Chang, et al, 2008) they summarized domain specific text from a single
text document using both linguistic and statistical methods. The purpose of this
paper is to propose 2 hybrid approach to text summarization. They propose a K-
mixture connective-strength-based (KCS) approach to improve the quality of
document summary results. Result performance under summary proportion of 40%

is still quite close to the best one (i.e. 50% summary proportion).
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that is, the ;
y have no satellites and the connected propositions have the same

importance; otherwi :
> 1se, relations are mononuclear, with one nucleus and one

satellite (e. :
(e.g., concession and non-vol-result relations). RST originally defines
around 25 relations.

3.3 Comparison between the four approaches

Statistical methods derive weights of key terms and the total weight that determine
the importance of sentence, while the linguistics methods identify term
relationships in the document through Part of Speech (POS) tagging, grammar
analysis, thesaurus usage, and extract meaningful sentences (Shams,etal, 2010).
Statistical approaches are efficient in calculation the weight of the sentences and
extraction sentences but linguistic approaches look into term semantics, which may
make a better summary results than statistical (Shams, et al., 2010).

o The statistical approach is domain-independent and fast, but has an inherent upper
bound of performance.

e Linguistic methods are expensive because they need deep knowledge resources and
text interpretation techniques; on the other hand, they may perform better than
statistical methods.

e In Combinational Statistical methods and Linguistic methods, the reliability of a
statistical measure increases when applied over linguistic justified candidates.
(Pazienza, et al., 2005) .

o The Rhetorical Structure Theory can generate complete, correct and readable

summaries based on understanding the important sentence and the relation

between them in original text (Pardo, et al., 2008) . In table (3 - 1) Comparison

between the four approaches.
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3.5 Summary

In this chapter we presented a summary of literature reviews related to this

project. Firstly, we showed in the introduction of the chapter the four extraction
approaches of text summarization, which are statistical, linguistic, combinational
statistical and linguistic and rhetorical structure theory. Also we presented the different
methods that are used in each approach. Then, we made a comparison between those
approaches.

Depending on that, we determined the approach that we will use which is
combinational statistical methods and linguistic, because it seems that the reliability of

a statistical measure increases when applied over linguistic justified candidates, and
this what we will prove in the following chapters.
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4.1 Overview

In this ch il di
Ll apter we will discuss the methodology that we used in this project to
marize a si :
; i .a single English text document. The chapter includes the preparation
P or implementing this project. Then, we will define the requirements of our

roject. A i i
proj : fter that we will describe the preprocessing, features extraction, summary
generation and post processing stages.

4.2 Preparation phases for the implementation of the project

Depending on the previous studies which talked about automatic text

summarization approaches, we decided to use the combinational statistical methods
and linguistic methods in our project.

4.3 Defining the requirements the project

Before talking about the methodology of this project, we will define the
conditions which present the properties of the source text. These conditions are:
1. Mono language text, and the language that we chose was (English language).
2. Specific computer science articles domain was chosen to be the subject that we

want to study.

3. In our study, we relied on using single document.

4.4 Collecting samples of documents

Computer science articles are taken as a case study in this project. As a result,

the second step of this project is collecting articles of computer science.

4.5 Preprocessing documents

Preprocessing document stands for four stages. Firstly, stopwords will be
omitted in order to deal with content words easily. Secondly, every abbreviation will
be replaced with its full words. Thirdly, we mention the word's part of speech. Finally,

segmentation will be done. The following figure(4 - 1) contains an explanation for

these four activities.
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Document {28y Removing Replace
StopWords [———9) Abbreviations Word Tagging
DB Segmentation

Figure (4 - 1): Preprocessing stage.

4.5.1 Removing stopwords

Stopwords are defined as general words that carry less important meanings
than other words, such as “about”, “at”, “the”... etc. A list of 368 stopwords will be

used in this step. Comparable lists are available in many places on the World Wide
Web. Stopwords will be removed by following two steps:

1. Classifying stopwords to useless or useful words. Examples of useful words are

(conclusion example, today...). But useless words are (at, the, some ...).

2. Removing useless stopwords.
See the stopwords list in the Appendix (B).
Algorithm(4 - 1) will be used for removing stopwords. The objective of

IE N = number of words in document Algorithm(4 - 1)
i k[ ] = stop word list

= useless list

i Do while word number <> N
i Read document

i If(word include? in j) Then
:. Remove word

i Endif

'; Next word

| Store document

Removing stopwords is shown in figure (4-2).
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Documents Search For
DB 2| StopWrod in 3 Remove DO‘ftl;‘mﬁ{‘t
document StopWords WItHO
1 StopWords—~
Documents Update the
Useless DB ¢ document in
DB
S
StopWord
%B S} Classification SN Useful

Figure (4 - 2): Removing stopwords step.

4.5.2 Referring abbreviations
Every abbreviation will be referred to its original words. Algorithm(4 - 2) will

be used. The objective of this step is to know the real number of terms.

N = number of words in document Algorithm(4 - 2)
abb[ ] = Abbreviations list
Do while word number<> N
Read words
If (word include? in abb) Then

Replace the word by the original text

Update words
End if
Next word

________________________________________________
_____________________________

Referring abbreviations is shown in figure (4 - 3).

Documents earch For eplace every Update the

3 Abbreviations S abbreviation €
BB inthe | with its value — d°°"Dm§nt in

A

Documents
DB DB

Figure (4 - 3): Referring abbreviations step-
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4.5.3 Word tagging

The part i .
part of speech will be put beside each word by using the following steps:

1. i ;
Looking for the word in a lookup dictionary. The WordNet will be used.

2. Determine the correct tag to each word.

Algorithm(4 - 3) will be used for Word tagging. The objective of tagging is to

determine the part of speech (POS) for every word, so we can get a list of nouns

and list of verbs.

---------------------

M = number of sentences in document
Do while sentence number<> M

Scan the sentence by WordNet
Store WordTag

End do

__________________________

)

)

1

1

1

]

1

3 Read sentences
1

1

1

1)

1

]

1

]

word

Check the Join the Sea'd:] £ ik
index for =§ words in \Yor i
each word sentences WordNet

" Putatag Determine =
bez:,(g:dthe 2—= POS for the " WordNet

DB
Tag

Figure (4 - 4): Word Tagging Step.

4.5.4 Segmentation
The document can be segmente

separated into sentences by one of the three ends of

Then, every paragraph can be
sentence symbols: (- ), (?) and
individual sentences. There ar

: not indicate a sentence boundary. For examp

30
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(-) does not indicate sentence boundary, it must followed by space to be sentence
boundary. After that every sentence can be segmented into words depending on the
space? between the words. By the end of this step, we can get a word and its
mapping with its address (paragraph, and sentence). This step facilitates the

. k
processes of extracting features. Because we can easily find the words and extract

their features, we can find the sentences and extract their features. Algorithm (4 - 4)
will be used for segmentation. This step is illustrated in figure(4 - 5).

For i from 0 to mytext.size

Parse mytext
If there are ("\n" & “.”)
Paragraph= mytext.split
End
For j from 0 to paragraph.size
Parse paragraph
Ifthere are ". "or "?" or "!"
Sentence= paragraph.split
End
For k from 0 to sentence
Parse sentence
Ifthereis " "
Word= sentence.split
End
End
End

or"!

For each paragraph

=______g'> detectfor™." or"?

paragraph

Documents Parse and Div{de text
DB detect text for == into
" & "Mm" paragraph
S —Foreath ]
sentence split |o
into words

into sentences

Figure (4 - 5): Segmentation step.
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4.6 Feature Extraction

In this st i
ep we will extract both the sentence level and the word level features

which will be used i : :
iy caleulating the importance or relevance of the sentence towards
the document.

4.6.1 The word level features

The i
he important words can be extracted from the text by using a set of features.
These features are:

Word
Features

Term Frequency- A
Inverse Sentence Exnsten-ce in Length of the
Frequency the Title ‘ Word

Figure (4 - 6): Word Features.

1. Term Frequency- Inverse Sentence Frequency(TF_ISF)

Term Frequency: This is the number of times the term occurred in the
document

Inverse Sentence Frequency: Terms that occur in only a few sentences which
are more valuable than ones that occur in many sentences. In other words, it is
important to know in how many sentences of the document 2 certain word exists
since a word which is common in a sentence but also common in most sentences
is less useful when it comes to differentiating that sentence from other sentences.
ISF measures the information content of a word. The inverse sentence frequency

is calculated with the following equation (4 - 1).
SR e
ISF; =log\; 4-1)

The Term Frequency-Inverse Sentence Frequency is calculated by the

following equationg (4 - 2) (Vishal, 2010). Algorithm (4 - 5) will be used for
TF_ISF.
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<
Documents |

Count the

occurrences

_ Count the count the sentences
for each word [0 e f===3) in which each term

occurs

l

™ calculate
DB TF_ISF

Figure (4 - 7): Step for Calculation of TF_ISF.

2. Existence in the title of document

Titles and headings are considered as short summaries of the texts. The
words that exist in the title or their synonyms are important and have high

scores. Algorithm (4 - 6) will be followed to extract this feature. This feature
will be computed as the following:

; . : it 1,if found in the title
Existence in the title(w) = { 0,if not found in the title

' M= number of terms in the document Algorithm(4 - 6) ::
N= number of terms in title ;
For i from I to M ':
Forjfrom1toN ':
Iftitle[j]== term[i] :.
score++ ::

______________________________

This step is illustrated in figure (4-8).
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DB

DB
thesaurus

Get the title Spilt the ti Find the
‘ title
sentence ?nto word =2 Sye":cf;ly;?gr;Of

DB

save 1 in title
filed

Search for each

:% word in

synonyms

yes

(___

NO

@ | save 0 in title
‘ filed

Figure(4 - 8): Extraction existence in the title of document.

3. Length of word
Algorithm (4 - 7) will be followed to extract the length of the word. This
feature will be computed as the following:

1,if length = threshold

Length(w) = {0, if length = threshold

______________________________________
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% for each calculate the save the

DB word % number of ;% number of

character character in

length word

< JL
Update DB

Figure (4 - 8): Extraction words lengths.

Word weighting: The weight of every word in the document will be calculated

by summing the scores for each word's features, as equation (4-3) shows. After

that, these weights will be used to determine the terms which called keywords.

The existence of these keywords in the sentence can be used later as a sentence

feature.

Weight(w) = a (TF — ISF) + B (Existence in the title) + u(length) (4-3)

4.6.2 The Sentence level features

Important sentences can be extracted by using a set of features which are

described in the figure(4-10):

Sentence
Features
A \ A A A
Length of the Location of existence of existence of existence of
sentence the sentence Cue_Phrase Biased word KeyWord

Figure (4-10): Sentences Features.

1. Location of the sentence

Algorithm (4 - 8) will be used to d

Location can be computed as the following:

1,if the sentence location = threshold
Location(s) = {0 Otherwise

36
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End

Next j
Next i

------------

Forifrom I to N
Parse paragraph
ifthere are". " or "?" op "

Sentence= paragraphl[i] .split

-
-

For jfrom I to sentence.size
location(sentence[j]) =j

save 1 in the
location feild

save 0 in the

DB

location feild

Check the ~ Join the Check the
index for f====3| wordsinto [====g) index for each
each word sentences sentence
Check the I
location of the | o J‘t"" the .
sentence in F : : " : gc?: ";]
paragraph paragrap

Figure (4 - 11): Extraction sentence location.

2. Length of the sentence

We used algorithm(4 - 9) to extract the length of the sentence.

is computed as the following:

Length(s) = {

For i from 0to N

1,if length = threshold
0,if length < threshold

Length=word.size

(L e S o e

Figure (4 - 12) shows the extractio

E W= sentencel[i].split

37
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DB ;:g::"‘mf‘" wordsinto = Parse and detact
ord sentences sentence for
save 1in the count the split each
length filed words 'for P sentence into
eac words
sentence
Q
save 0 in the
DB length filed

Figure (4 - 12): Extraction sentence length.

3. Existence of Cue phrase

Sentences may contain some cue phrases (e.g. “in conclusion”, “this

letter”, “this report”, “in this paper

are divided into two categories:

» “purpose”, “attempt”... etc). These phrases

2

e Bonus phrases, e.g.: "significantly”, "In this paper", and "In conclusion”.

o Stigma phrases, e.g.: "for example", "because", "also".

The complete cue phrase list is in Appendix (B).

This feature can be computed as:

Cue phrase(s) = {

Algorithm(4-10) will be followed for extracting this feature.

1,if bonus phrase
0,if Stigma phrase
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End
End
Next j

N= number of sentences in the document
M= number of cue phrase in the list

Classify cue phrase list int.
0 bonus and sti
Forifrom I to N A

Forj from 1 to M
If sentenceli] include cue _phraselj]

If cue_phrase[j] = bonus phrases
Score++

Next cue-phrase

if cue-phrase[j] = stigma phrases
Score - -

Algorithm(4-10)

Check the Join the Gite
index for F==—=9] wordsin v
each word sentences P DB
JL ) ’ <
search for cue Classification
«if cue phrase exisEx | phrase in the  into to bonus
sentence and stigma
save -1in the
> Cue phrase
field
A
: <
save 1 in the
Cue phrase DB
filed
Figure(4 - 13): Extraction existence of cue phrase.
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4. Existence of keywords

il i i
he weights for words will be calculated as we mentioned earlier in this

chapter. These weights will be used to determine the keywords from the

document's words. If the word’s weight will be more than such threshold, the
word can be selected as a keyword, as:

KeyWord(w) = {1' if weight(w) > threshold
0,if weight(w) < threshold

The sentences which include keywords will be had more score, as the following
formula:

; 1,if number of keyword > threshold
Existence of K d = { yw
i emorces(s) 0, if number of keyword < threshold

Algorithm(4 - 11) can be followed to extract this feature.

N= number of terms in the document Algorithm(4-11)
M= number of terms in the document :
For ifrom 1to N E
If weight(term[i])>=threshold E
keywordl[i]=1 3
Next i :
Forj from 1 to M ::
If keyword[j]== :l
Score(sentence[term])++ ':

The existence of keywords feature will be extracted as the following figure

(4-14)
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KeyWord
DB
S o ) q
(i:::‘:k :he  Jointhe search for
= ﬁx or =2] words into keyword in the
ach word sentences sentence
Put one in the ifthe n
umber count the If keyword
keyword filed &eyword in sentencey¢==] keyword in erigt
>threshold the sentence
Q
i Put Zero in
DB the keyword
filed

Figure (4-14): Extraction existence of keywords feature.

5. Biased Word Feature

If biased words are found in a sentence, the sentence is considered as

important. Biased words list is previously defined, and it may contains domain

specific words. Algorithm(4-12) will be followed for extraction biased words.

This feature can be computed as:

Biased Word Feature(s) {

1
N= number of terms in the document

M= number of biased in the list
Forifrom 1toN
For j from 1 to M
If term[i]= biased[j]

Next i

Else

Next i

1
1
1
]
1
]
1
1
1
1
1
]
1
1
1
i Score++
1
1
1
1
]
1
1
1
]
1
1
1
1

Figure (4-9) shows the extraction of biased words existence.

1,if number of biased 2 threshold
0,if number of biased < threshold

_____________________
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DB
e f
Check the Joi
oin the search for
ei:gt?x for F===9 wordsin biased wrds in
word sentences the sentence
Save 1in the |, e I If biased
biased filed [N B u\:;OI’ ol C words exist
sentence
Save 0 in the
DB biased filed -

Figure (4-15): Extraction biased feature.

Sentence weighting: by the end of this stage, the weight of every sentence in the
document will be calculated by summing its features scores, as equation (4-4)

shows.

Weight(s) = a(location) + B(length) + p(cue — phrase)
+ y(existance of keyword) + 6(biased) 4-%

477 Summary Generation
Summary generation will be the third stage in this project. This stage will
produce the first summary. The sentences that have weights more than such threshold

will be selected to be in the first summary. Algorithm(4 - 13) will be followed for

sentence selection.
; Selected ,if weight(s) > threshold
Sentence Selection(s) = {not selected, if weight(s) < threshold
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R R oo e documens T
in the doc :
:: 1 4 il ument Algorithm(4-13)
1 y :
E If sentence weight>= threshold |
: Select the sentence :
1 y: :
L Endif :
i Next i |
_____________________________________________________ i
Figure (4-17) shows the sentence selection.
Calculate Ignore the
DB =§ sentence he weloht = sge"te"ce
weight threshold
First s | Selectthe
Summa) sentence

Figure(4 - 17): Sentence selection.

4.8 Post processing

After the extraction and generation of the first summary, some post processing
steps will enhance the summary and produce the final summary. The post processing

steps are shown in the figure(4 - 18).

i ; ] Sentence to
First Ordering the Connecting Sentence
Words P
Summa sentences Similarty
: Removing
Final — la URLs and E-
Summa mails

Figure(4 - 18): Post processing stage.

4.8.1 Ordering the sentences
The highest weight sentences will be organized in order to get the summary

of the document. Algorithm(4 - 14) will be followed for ordering the sentences, as

shown in figure(4 - 19)-
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\ B 10 G e G S e S 3
| Forifrom Ito N g unany Algorithm(4-14) !
' Sort(sentencefi]) b ; E
e [i]) by location(sentenceli]) :
= h

Detect Order the sentences

First : sentence according to their
Siinma %) ocation in the # location taking into
original text account the coherence

Figure(4 - 19): Ordering the sentences.

4.8.2 Connecting words

>

The appearance of connecting words such as "accordingly” "again", "also",
"besides"... etc at the beginning of the sentence provides a coherence with the
previous sentence. Linguistically, a sentence cannot start with the above words
without any related introduction in the previous sentence. The following figure(4 -

20) shows the connecting words step. Algorithm(4 - 15) will be used to achieve this

_______________________________________________________

i N= Number of sentence in the first summary Algorithm(4 - 15)
\ Fori=0toN :
E Arrl= sentence(i). Spilt i
:. w= first word in sentence(i) i
': For j=0 to connecting .size-1 ::
E If connting(j)==w E
I: Add previous sentence to first summary E
:. Next i E
\ Else ‘.
% Next i ':
E End if ‘:
:: End for ':

__________________
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Connecting
words DB
First S Segment the Seaech for
il summry into connecting
sentence words in the
sentence
Modify the first Return previous | yes
summary sentence connecting\_NO
lL ord exists Next sentence
ZE W

Figure(4 - 20): Connecting words steps.

4.8.3 Sentence to sentence similarity

The sentences which are appearing in different locations of the document may
have the same meaning. To produce a good summary, we should eliminat the
redundancy between the sentences in the first summary. In order to solve this
problem, distance can be calculated by using a dictionary to find the synonyms for
each word in each sentence; also a threshold value will be defined. If two
sentences’ distance is less than the threshold, they will be considered repeated. So
the sentence with higher weight will be selected to be in the final summary, as itis
shown in figure (4-21). Algorithm(4 - 16) will be followed to achieve this step.

: Similarity ,if distance(s) > threshold
Sentence Selection(s) = {not similarity, if distance (s) < threshold
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-
-
-
-

E Fori=0to N SR

Forj=itoN
arrl=sentence(i).split
arr2= sentence(j).spit
For u= 0 to arrl.size-1
Search for synonyms of word(u)
Sy= set of synonyms of word(u)
For p=0 to arr2.size-1
For k = 0 to sy.size-1
If sy(k) == arr2(p)

End if

= Number of sentences in first “-“""'""'"‘“‘"'“21'"-_-];--(-4---1-‘;)-"
gorithm(4 -

Calculate the distance between sentence(i) and sentence(j)

If(distance < threshold)

If (weight (sentence (i))>= weight (sentence(j)))

Put sentence(i) in the final summary

é arr2(p)= word (u)

i Else

E' Put sentence(j) in the final summary
i End if

E End for

Segment
First Segment the egach
Summa sumn:a:‘yc‘i;;to sentence into
BQme words

Create
synonyms list

for each word

D
No rrf A
Calculate the Replace every Compare
distance word with its every
the distance between K== synonyms in sentence with
threshold every two the sentence others
sentences sentence
Select the
sentence with
higher weight =__=» Modify the
and ignore first summary
the other
S

Figure(4 - 21): Sentence to sentence similarity steps.
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4.8.4 Removing URLs and e-mails

URLS and e-mails are not important details in the final summary. The regular

expressions will be used in this step to select these URLs and e-mails then they will
be removed.

4.9 Summary

This chapter includes the methodology that will be used to generate the
summary from the input text. The first stage will be preprocessing of the document to
prepare it for processing. Then, the words and sentences features will be extracted.
These features can give scores for the sentence. Then, the first summary can be
generated by selecting the most important sentences. Finally, the first summary will be

enhanced by post processing steps to produce the final summary.
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Chapter Five

Programming

5.1 Overview

This chapter descri X
ribes the project simulation. It includes description of the

software environment and th,
e language that we
used. We al i
schema of our simulation. also describe the database

5.2 Software Environment

Many softwar

e .
. packages were used to achieve the project simulation. In this
section, we wi . }

8 ill describe the software environment for our simulation, such as:

NetBeans IDE, Ruby language and its RubyGems that we used, and MySQL Server.

5.2.1 NetBeans IDE 6.9.1

The NetBeans IDE is an integrated development environment available for
Linux, Mac and Windows. The NetBeans project consists of an open source and an
application platform that enables developers to rapidly create web, desktop,
enterprise, and mobile applications using the Java platform, as well as, PHP,

JavaFX, JavaScript and Ajax, Ruby and C/C+H( Jerry,2010).

5.2.2 Ruby language

Ruby is a cross platform interpreted language which has many characteristics
in common with other scripting languages such as Python and Perl. It has an
English language syntax which looks somewhat likes Pascal code at first sight. The
languages which were mostly used in the development of Ruby are the following:
Perl, Smalltalk, Eiffel, Ada and Lisp. The Ruby language was created by Yukihiro

Matsumoto (commonly known as Matz), and it was first released in

1995(Collingbourne,2009).

Why we used Ruby?
1. Rubyisa feature-rich, free, simple and extensible language.

2. Ruby is a powerful text processing language:

3. Ruby has powerful built-in libraries and a set of external libraries.

4. Ruby has an English language syntax.

"v,.'n“
ipwid}

ey S — !

5 \oo\ L et el
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5.2.3 RubyGems

Ruby.RIltlZ);zf:;\Si:i : fi;:.kage management system for applications and libraries of

; stalling RubyGems to any computer that is using Ruby. It can
reso%ve version dependencies. So if a certain gem or the code requires a certain
vc?rsmn of another gem, it can take care of that. Most gems will work under both
Lnfux and Windows since Ruby is an interpreted language, and most gems are
written in Ruby. However, not all gems are pure Ruby source; some include C

extensions or libraries. Those gems must be compiled before they are used so we
used DevKit tools to compile these kind of gems(Berube,2007).

Why we used RubyGems?

1. RubyGems facilitates installing Ruby software.

2. It handles software dependencies.

3. It facilitates using the same technology on any operating system.

We used the following RubyGems in our simulation:

1. WordNet: "Ruby-WordNet is a Ruby interface to the WordNet® Lexical
Database. WordNet is an online lexical reference system. WordNet organizes
English nouns, verbs, adjectives and adverbs are organized into sets"(
Basu,2009). We used WordNet to determine the part of speech for each word.

2. Part-Of-Speech:"Part of speech tagger based on Mark Watsons
code"(Reddavis,2010), we used it to determine the POS for each word.

3. Ruby MySQL: MySQL connector for Ruby. MySQL which supports Ruby
was developed by Tomita Masahiro. He has developed a pure Ruby binding
called Ruby/MySQL(Talim,2007). This gem helped us to connect with
MySQL Server 5.1.

4. Metanym: We used a thesaurus in www.thesaurus.com to search for
synonyms/antonyms(Y ared,2011). This gem helped us in this task.

SETex A collection of text algorithms, Metaphone, Porter Stemming,
Levenshtein,Figlet and Double Metaphone(Battley,2010). We used

Levenshtein to calcule the distance between the sentences.
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5.2.4 DevKit

emen;::s Df::llilltlbls a too.lkxt that helps in building and using native C/C++

: y on Windows. One of the difficulties that The DevKit is a
toc.>lk1t that helps in building and using native C/C++ extensions for Ruby on
Windows. One of the difficulties that many Windows users have with Ruby is how

: o ;
o easily install and use native RubyGems. We used DevKit to install some native
RubyGems such as Linguistic gem ( GitHub,2011).

5.2.5 MySQL Server 5.1

MySQL is a system like any DBMS, it allows the user to access and
manipulate data within their databases, protect the data from corruption and
inconsistencies, and maintain the metadata necessary to define the data being
stored. MySQL is specific to relational databases. MySQL has a large set of
characteristics that provides a secure environment for storing, maintaining, and data
accessing.

SQL is a fast, reliable, scalable alternative to many of the commercial

RDBMSs available today(Publishing, 2005). Some characteristics of MySQL are:

1. Scalability.
2. Portability.
3. Connectivity.
4, Speed.

5. Ease of use.

6. Open-source code.

5.3 Database Schema

The system database contains the whole information that the system needs to
accomplish its functions and operations. The database consists of six tables which
are: Paragraph, Sentences, Words, Cue-Phrase, Stopwords and Connecting word.

o Paragraph: this table stores all paragraphs that the document contains.

Filed name | Data type Required | Key Description
Int Yes PK | paragraph number

IDP

L2 SRR
Length LI_IE__———— Yes

[
Table (5 - 1): Paragraph table.

paragraph length
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e Sentences: thi
1s table stores all of the sentences in the document. Every
sentence belongs to a certain paragraph

Filedname | Data type [Required | Key | Description
?;IS) i‘:; zes PK | sentence number
—— - YeS PK | paragraph number

€s location in the paragraph
Length Int Yes sentence length
Cue- phrase | Int Yes cue phrase existence
keyword Int Yes keyword existence
Biased Int Yes biased words existence
Weight decimal Yes sentence weight

Table (5 - 2): Sentences table.

e Words: this table stores all of the words in the document. Every word

belongs to a certain sentence in a certain paragraph, so by using this table we

can recreate the whole text.

Filed name | Data type | Required |Key | Description

IDW Int Yies PK | word number

IDS Int Yes PK | sentence number

IDP Int Yes PK | paragraph number
Word Text Wes the word

POS Varchar Yes part of speech for the word
TF Int Yes term frequency
TF_ISF Int Yes TF-ISF for the word
Ex1_ Title Int Yes existence in the title
Length Int Yes word length

keyword Int Yes word is keyword or not
Weight Decimal | Yes word weight

LRI
Table(5 - 3): Words Table.
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StopWords: thi
pWords: this table stores the stopwords list that we used.

Filed
IDSW“ame Data type [ Required Key | Description
Int
o ot Yes PK | stopword number
i Varc ar Yes stopword text
archar useful or useless

Table(S - 4): Stopword table

e Cue phrase: this table stores the cue phrase list that we used. And it shows if
that cue phrase is bonus or stigma.

Filed name | Data type | Required |Key [ Description
IDCP Int Yes PK | cuephrase number
Cue-Phrase | Varchar Yes cuephrase text
Type Varchar bonus or stigma

Table(5 - 5):Cue Phrase table

e Connecting words: this table stores the connecting words that we used.

Filed name | Data type | Required | Key | Description
IDCO Int Yes PK | connecting word number
ConnWord Varchar Yes connecting word text

Table(5 - 6): Connecting words table.

5.3 Summary

In this chapter we described our project simulation. In the first section we

that we used, which was Ruby. Then we d

used them in the simulation, such as WordNet, Metanym and Text. After that, we

discussed the DBMS that we used which was MySQL. Finally we described the

mulation.

database schema of our project si
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Chapter Six

Experiments and Results

6.1 Overview

In Chapter 4, a set of algorithms eva
these algorithms are converted into i © developed to apply them in the project,
nto 1m s L
Appendix A). In this chapter th plementation code for project simulation (see
; er the experi A )
Sovered! periments and results for this simulation are
The experiments were done i
one in f . 4 | ]
word and sentence fi OU steps; pre-processing experiments, extracting
e Ce leatures experiments, summary generation experiments and
valuation experi
periments. The results of these experiments are also presented in this
chapter.
Experi i 2
- periments were applied on computer science articles only. Preprocessing
experiments contain the testing of preprocessing algorithms which were explained in
chapter 4, such as: removing stopwords, word tagging and segmentation. After that,

the extracting features experiments were applied to select the summary sentences.

Finally, experiments were done to verify and evaluate the extracted features.

6.2 Testing Sample

The articles had been chosen to apply the algorithm. These articles were chosen
randomly in the field of computer science. Then these articles were given to the
English language professional people, to make sure that they are syntactically correct.
Then, every article was summarized to five summaries by five persons who are
professional in the language.

As a result, we had fifty summaries by fifty professional people. We did that
because the nature of the summary differs from one person to another, so, we did more

than one summary for each article. Then we took these summaries and used them in

evaluation process.

6.3 Experiments and Results

The following sections contain the experiments and results for the project steps:

preprocessing, features extraction, summary generation, and post processing.
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6.3.1 i i
Preprocessmg CXperiments and results
Preprocessing o extracting any feature
f the text is a-
Xt Is a necessary step before ting futes

from it. This secti i
2 on con s
: tains the experiments and results of :
These experiments are: preprocessing stage.

e Removing stopwords

This st : ) !
- step a.chleved Its purpose in declining the size of the document by
o. The following figure(6-1) shows an example of this step:

If)o(i :l?rilnlzieivcgggl::led as a small, relatively inexpensive computer designed
e }[Jser;)\lllz3 lpn;:(e;bl(;e(;sonal cc(;mputers range anywhere from
A ; .0 pounds. All are
microprocessor tec.hnology that enables manufacturers t'?)ai::l(: agnenttillz
CPU on one chip. Businesses use personal computers for word
processing, accounting, desktop publishing, and for running spreadsheet
and database management applications. At home, the personal

computers are used especially for playing games and recently for surfi
the Internet. playing g and recently for surfing

PC defined small relatively inexper;sive computer designed individual
user. price personal computers range 100.0 pounds 5000.0 pounds.
Based microprocessor technology enables manufacturer's entire CPU
chip. Businesses personal computers word processing accounting
desktop publishing running spreadsheet ~database management
applications. Home personal computers especially playing game recently
surfing Internet.

[l Useless Stopword [ Useful Stopword

Figure(6 - 1): An example of removing stopwords from text.

o Referring abbreviations

The purpose of this step was to return every abbreviation to its original

term, so as to improve the accuracy of extraction TF-ISF feature. As it is
2

shown in the following figure(6-2):
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PC defined small i :

user. price persor:[latwely Inexpensive computer designed individual
Based microprocessorc :2‘;“?3 range 100.0 pounds 5000.0 pounds.
chip. nology enables manufacturer's entire CPU

P .
d:;ison;xcll .cc()ll.m.)utel defined small relatively inexpensive computer
gned individual user. price personal computers range 100.0 pounds

5000. i
g pOl;lndS.. Based microprocessor technology enables
manufacturer's entire central processing unit chip.

[ | Abbreviation [

Original

Figure(6 - 2): An example of referring abbreviations.

o Word Tagging

We used WordNet to determine the part of speech (POS) for every word.
This helped us to create terms (nouns) list. Appendix (B) contains a list of POS

tags and their meanings Figure(6-3) shows some words tags:

Defined small relatively inexpensive computer designed individual
user. Price personal computers range hundred pounds thousand pounds.
Microprocessor technology enables manufacturers' entire central
processing unit.

Defined[VBN] small[JJ] relatively[RB] inexpen.sive[JJ] computer[NN]
Designed[VBN] individual[JJ] user[NN] price[NN] personal[JJ]
computers[NNS] range[NN] hundred[VBN] . pounds[NNS]
thousand[NN] Pounds[NNS] Based[ VBN]. MlCl‘OpI‘OCCSS:OI‘[NN]
technology[ NNI enables[NNS] manufacturers] NNS] entire[NN]

central[ JJ] processing[VBG] unit[NN ]

o Word Tag(nouns)

- Word Tag

Figure (6 - 3): An example of word tagging.
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e Segmentation

We used algorithm(4-4) in ¢k
(4-4) in this step to segment the text into paragraph and each

paragraph into se :
following fi e Finally split every sentence into words. The
g figure(6-4) shows an example of this step

Personal computers defined smal

designed indivi y

50052) pou:;swll;lualduse?r. price personal computers range 100.0 pounds

e . Base : mlcro.processor technology enables manufacturers'
processing unit chip. Businesses personal computers word

PfoceSSing accounting deskto S 3
p publishing runn
management applications. 2 Jugning spreadsheet database

I relatively inexpensive computer

Per.sonal computers defined small relatively inexpensive computer
designed individual user

price personal computers range 100.0 pounds 5000.0 pounds

Based microprocessor technology enables manufacturers' entire central
processing unit chip

Businesses personal computers word processing accounting desktop
publishing running spreadsheet database management applications

B Endofthe B  Not end of the sentence

Figure (6 - 4): An example of text segmentation.

6.3.2 Features extraction experiments and results
We had made different experiments to determine the threshold for word and

sentence features. The purpose of determining the threshold for every feature is to

get the best summary We used the evaluation measures which are called Precision

ed method to evaluate extractive

and Recall. This method is currently the most us

summarization.
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N summary, .
(Madbavi,2002) measure combines both measures
Precision = {Retrieved sentences } n{Relevant sentences}

{Retrieved sentences}) 1)

Retri

Recall = { eved sentences } n {Relevant sentences}

{Relevant sentences} 6-2)
Where:

Relevant sentences = Sentences that exist in the human generated summary

Retrieved sentences = Sentences that are retrieved from the proposed system

2 X Recall X Precision 6-3)

F_measure =
(Recall + Precision)

The feature value at which the best F-measure exists was called the feature
threshold. When the proposed system is applied on the features threshold, the best

summary of the text is produced. The experiments which we did are discussed in
the following.

Experiment 1: Determining threshold for TF-ISF

The purpose of this experiment was to determine the threshold of TF-ISF. All
the words in the document have TE-ISF>= 1, so we had to determine particular
value for TF-ISF. The words which had TF-ISF higher than the threshold were
given more SCOre. To get TF-ISF threshold value we did five experiments for

testing five values for TE-ISF, as table (6-1) explored.

= Avg
Exp No | TF_ISF F-measure
? 2 Doc | Doc | Doc Doc | Doc | Doc | Doc Doc | Doc | Doc | F-
1 2 3 4 5 6 7 8 9 10 measur

€

o7 [0.43 038 [ 045 | 0.40 [ 042 ] 0.41 1 038 039 | 0.41 | 041

0.50 | 0.45 | 0.47 048 | 047 | 049 048 | 0.47 | 0.48 | 0.47 | 0.48

54 | 055 | 0.54
55 [0.49 [ 0.54 | 0.55 | 052 | 0-58 0.54 | 053 [ 0
ggg 024 | 0.47 | 0.45 [ 0.45[0.51] 048 0.45 | 0.45 [ 0.44 | 0.46

O |J|Un | W] r—

1
2
3
4
5

5T To3o Todo [oas Loaz [085 [0 04 S asilie

Table (6 - 1): The result of determining TE-ISF threshold experiments.
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As a result of these experiments, the experim

measure = 0.54, where the value of g
experiment which was TF-ISf= of TF
the TF-

lled the highest F-
-ISF = 5, Comparing with the first

1 and F-
ISF value became more 1 measure =0.41, we noticed from this that
ess than 5, the F-measure for it e AlsE we

noticed from the experim.
P ents four and five that if we increase threshold more than

five, F=measure i
i value will become less. As a result of that we knew that th
shold = 5 fulfilled the best results from F -

| by the figure (6-5). -measure value, and this is explored
} 0.6
5 / \
Q
2
® 03
=
*
0.2
0.1
0
1 3 5 7 9
TF-ISF/Word

Figure (6 - 5): F-measure values at different values of TF-ISF.

Experiment 2: Determining threshold for word length
The purpose of this experiment was to determine the threshold of word

length. The words which had length higher than threshold were given more Score.
To fulfill that we did five experiments to test five values of word length, as it is -

explored in table (6-2).

F-measure Avg
Exp | word ——

Doc | Doc | Doc Doc | Doc | Doc | F-
No | length [Doc | Doc Doc z)oc 50 - : 5 in =5

3 Sl
L 10 591060 | 059 | 0.61 [ 058059 10.59

055 | 0.66 | 0-59 | 0.59 | 060
3‘23 051 10,66 | 0.70 | 0.69 [ 066  0.64 0.69 | 0.70 | 0.66 | 0.67
B e 1057 0.60 | 0.54 049 1053 0.58 | 0.56 | 0.57 | 0.55

(=]

0.51 Do T0.44 048 047 [ 0.43 | 0.48 | 0.46 [ 0.44 | 0.9 0.46

__:%E)ET”‘ - oqa T042 [0.43 | 0.42 1038 0411038 041

ﬁmhﬁ;‘ result of determining word length threshold experiments.

(=]
=]

TS LTA S
Q| n|s|Ww
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As a result of thege eXperiments, th,
- , e
highest F-measure = 0.67, at the value of len

had word length= 1 and F-measure

experiment number 2 fulfilled the

: gth = 4. Whereas the first experiment
=0.59. This is explored in figure(6-6).

T ————
0.7

0.6 I il

s

0.5 |8 10 I SRR \
04

F-Measure

0.3

0.2

0.1

0

3 4 5 6 7

Number of characters in word

Figure(6-6): F-measure values at different values of word length.

Experiment 3: Existence in the title
This experiment was for examining if the system gives more score for

the words which exist in the title and their synonyms. The figure below shows

an example of that.

Personal computers

Personal computers defined small relatively inexpensive computer designed |
individual user. Price personal computers range 100.0 pounds 5009.0
pounds. Based microprocessor technology enables manufacturers' entire
central processing unit chip. Busin?sses pe.rsonal computers v:)ord
processing accounting desktop publishing running spreadsheet database

management applications.

: Synonyms
Bl same title = i

Figure (6-7): An example of existence in title.
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Experiment 4: Determining word weight
g

s f
The purpose of thig €Xperiment e
as

weight for every word.

Weight(w) = & TFyg; + BTitle + uword_length
i 6-4)

Where o, B, p are
L d'IZ ; fact‘ors to balance word weight. For finding the values of
> B 1d 11ve experiments for each one, as the following:

1- Finding the value of o,

By the experiments, when we multiplied the value of TF-ISF by 2, it
gave the highest value of F-measure, which was 0.74. Also, we noticed t;lat
if TF-ISF was multiplied by any number less than 2 or more than 2 the
results of F-measure became less, and the following table(6-3) shows these

results. So we determined the value of a=2 , and this is explored in the
figure (6-8).

2- Finding the value of p

By the experiments, when we multiplied the value of title feature by
1.5, it gave the highest value of F-measure, which was 0.69. Also, we
noticed that if title feature was multiplied by any number less than 1.5 or
more than 1.5 the result of F-measure became less, and table (6-3) shows

that results. So we determined the value of =1.5, and this is explored in the
figure (6-8)-

3. Finding the value of p

Depending on the experiments when we multiplied the value of word

length feature by 0.5, it gave the highest value of F-measure, which was

0.75. Also, we noticed that if wor

more than 0.5 the result of F-measure

these results. So We determined the value of p =0.5. This is explored in the

figure (6-8)-

d length was multiplied by any number
became less, and table (6-3) shows
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Exp | Fixed
for | No Doc | Doc
Doc
1 2 3
o 0.5 0.67 | 0.61 | 0.62

Doc | Doc | Doc | F-
6 7 8 5 c

i

(=]
N
>

F
ls)oc TOC‘TO:; Avg
0

10 | measure

1.0 | 064062 —22 10.60 | 0.57 [ 058 [0.61 [ 057 03

S 0% o g-gg g._GIg 0.62 | 0.64 | 0.63 | 0.63 | 0.64 0:63 g:g;
20074072 070 ng 0.65 | 0.67 [ 0.63 | 0.76 | 0.67 | 0.69
25 1070 [ 070 | 069075 T oa T ord{ 073 | 073

— 0.74 | 0.75 | 0.74
0.75 -
B |05 T043(045]046 312 0.71 ] 0.69 | 0.70 [ 0.68 [ 0.69 | 0.70

044 | 0. 0.41 043

L0 [0s5 43 [ 0.40 [ 041 [ 043 [ 043
T Toores 2610591053 1062 [ 0,61 056 058 [ 0.63 ] 059
20 [0.62[0.68 066 0.70 | 0.71 | 0.68 | 0.70 | 0.69 | 0.73 [ 0.72 | 0.69
2.5 059057 0. 0.63 | 0.66 | 0.64 | 0.67 | 0.66 | 0.63 | 0.65 | 0.65
=091 07 1 053 1 0.54 1057 | 058 | 0.53 [ 0.52 | 0.56 [ 053 | 055
o g';i g-zg 0.75 | 0.74 | 0.77 | 0.75 | 0.75 | 0.73 [ 0.74 | 0.76 | 0.75
Timiioe e g*zg g'gg g-z; 068 [0.69 068 07069 [0.6
i Toas oot 10581063 1065 10591059 063 [ 04 [0.52

0.59 ] 0.57 1 0.59 | 0.56 | 0.58 | 0.58
25 0.50 | 0.48 | 0.51 ] 0.49 [ 0.46 | 0.51 [ 0.47 | 0.49 | 0.49 | 0.50 | 0.49

Table (6 - 3): The experiments results of determining word weight factors.

0.9
0.8
0.7 = bl Bl T

e Yoo
3 ~

0.5 k<
04 eccsose B
0.3 s
0.2 Bl

F-measure

0.1 |

0.5 1 1.5 2 25

Fixed number

Figure(6 - 8): F-measure values at different values of a, B, and p.

ight
Experiment 5: Determining threshold for word weig

ight for
After calculating every value of @, B, and p, we calculated the weigh

the equation (6-1). The pu
most important keywords which were used as a

weights was t0 determine the

i ing on these
th tence. SO id six experiments and depending
feature for the semt . S0,

we d
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experiments we explo
experiments 2, 3 pd red that the value of F-meagyre was
, 3 and 4. X approximated in the
e L A;fhe:; values were Tespectively (0.643, 0.636, 0.632), as
- ). SO ereWaSasi ; s Ve sy Ve )
experiment 5 and 6. Table (6 ple difference between the results of

~4) show
s these results. After these six experiments,

we went to the seventh i .
d 2 eXperiment which calculated the average of words wei
eepening on the equation 62). ge of words weights

Weight_Average ¥ _, welght(w)
n
6-5)
F-measure
was calculated at the average for the words weights. F-measure

was 0.64 i i
8 which was the highest F-measure comparing with other experiments.

We. considered the average of weights as the threshold. So the words which had
weights more than this threshold were selected as keywords

Exp | Word

: F-measure Avg
No | weight | Doc | Doc | Doc | Doc | Doc | Doc | Doc | Doc | Doc | Doc | F-
1 2 3 4 5 6 7 8 9 10 | measure

0.44 1047|039 {043 | 042 | 0.45| 038 |0.43 | 044|046 | 043

0.66 | 0.62 | 0.58 [ 0.69 [ 0.70 | 0.63 | 062 | 0.63 | 0.65 | 0.65 | 0.643
0.65 | 0.64 | 0.60 | 0.66 | 0.64 | 0.64 | 0.63 | 0.64 | 0.62 | 0.64 | 0.636
066 | 0.63 | 0.65 | 0.62 ] 0.60 | 0.64 | 0.62 | 0.63 | 0.64 | 0.63 0.632
0.60 | 0.61 | 0.56 | 0.60 [ 0.61 | 0.59 | 0.61 | 0.62 | 0.58 0.58 | 0.596
6 0511059058 (057]052]057]058 |051 0.56 | 0.49 | 0.548

Table (6 - 4): The result of determining word weight threshold experiments.

o w| & Wl | =
w| S| W] o) =

0.7 T

06 - —"%g’

0.5 - e e ke

Il s o ! e

03 +—t+—1 |

F-Measure

02 e |

1 2 3 4 5 6
weight/word
ure values at different values of word weight.

Figure(6 - 9): F-meas
64



-y

A —

Experiments and Results

explored in the table (6-5), g five experiments, as it is
Exp | sentence :
No | location ~In€asure
ll)oc ?oc Doc m Doc | Doc [ Doc [ Doc | D g
- 3 4 oc | Doc | Doc F-
; gll’st 0.73 | 0.69 | 0.75 | 0.69 370 (6)71 ; y 2 SR
ol O : . I .75 1 0.73 | 0.68 | 0.69 | 0.
T — gg(l) g-iz 0.60 | 0.61 | 0.60 | 0.61 | 0.63 | 0.64 0.62 2.2
— ot 0-63 0-55 0.51 1048 0.52 [ 050 [ 0.47 | 0.49 | 0.50 | 0.50
S [ Tast e 0'69 0-7 0.59 1 0.61 | 0.59 | 0.61 | 0.58 | 0.59 | 0.58 | 0.59
- .70 | 0.71 | 0.66 | 0.69 [ 0.71 | 0.67 | 0.71 | 0.72 | 0.69

Table (6-5): The result of determining sentence location threshold experiments.

As a result of these experiments, the experiments number 1 and 5 fulfilled
the highest F-measure, where the sentence locations were the first sentence and
the last sentence, and their values were 0.71 and 0.69. Comparing with the third
experiment which had sentence location= 3 and F-measure =0.50. This is explored
in the figure (6-10).

0.8

0.7

0.6 S w/
0.5 \/

0.4 b e e [TRCRERIERS SN

F-measure

ge——
g T |

otk il 1 |

0 4
First Second Thrid

Sentence location

Figure (6-10): F-measure values at different values of sentence location.
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Experiment 7: D ini
etermmmg threshold for sentence |
ce length

experiments, as it is explored in bl (6.6 ntence length during six
Exp | sentence =
~meas!
No | length Doc | Doc | Doc [ Do == Dure T
1 2 3 4 5 oc | Doc | Doc |Doc |Doc |F-
6 7 8 9 10 measur
1 4 0.30 | 0. e
—= — oiz g.zts) 029 1029 [031 [029 [026 029 |032 |029
= o 0-70 0-6 0.57 058 [0.57 [0.59 [ 057 | 056 |055 |057
Anem (B0 065 [ 063 68 10.66 [0.72 [0.70 [0.71 | 0.69 |0.67 |0.66 |0.68
. = 0-43 . 0.63 1 0.67 | 0.65 | 0.67 |0.65 | 0.64 | 068 | 0.64 |0.65
. A7 ] 046 | 043 | 045 [0.41 [ 047 [042 |048 | 045 | 045
6 14 039 | 041 [038 042 [039 |04

042 | 041 | 040 |041 |0.40

Table (6 - 6): The result of determining sentence length threshold experiments.

As a result of these experiments, the experiment number 3 fulfilled the
highest F-measure = 0.68, at the sentence length=8 words. Whereas the first
experiment which was sentence length= 4 and F-measure =0.29. On the other
hand the sixth experiment which was sentence length=14 words and F-
measure=0.40. This is explored in the figure(6-11).

0.8
0.7 - .Q,%j
0.6 ’_,_74/
o 09 1 egianie s Dbt £ :
:?-‘ —— | >__
8 0.4 -
E ol i
03 (RS E)
0.2 - //—//—_.
meeloneilis a8 - Sl
0.1 - L,”L’/—L/L_”_L’
5 8 0 12 14
2 6 Number of Words sentence
umbers of keywords.

Figure(6-11): F-measure values at different n
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Experiment 8: Cue phrase existence

existing cue phrase types. - Figure (6-12) shows an example of

PC defined small relati i :

i et comp:t,::Z Inexpensive computer designed individual user.

B rocessor. tdohnol range 100.0 pounds 5000.0 pounds. Based

m chnology enables manufacturer's entire CPU chip.
e per§onal computers word processing accounting deskto

publishing running spreadsheet database management applicatifns Homlf):

personal computers especially playing game recently surfing Inteme.t.

PC defined small relatively inexpensive computer designed individual user.
price personal computers range 100.0 pounds 5000.0 pounds. Based
microprocessor technology enables manufacturer's entire CPU chip.
Businesses personal computers word processing accounting desktop
publishing running spreadsheet database management applications. Home
personal computers especially playing game recently surfing Internet.

Bl BonusCuephrase I Stigma Cue phrase

figure(6-11): Example for cue phrase

Experiment 9: Determining threshold for keywords existence in the sentence

The purpose of this experiment was t0 determine threshold for keywords

existence. The sentences which had number of keywords more than threshold
there are five values for sentence length

were given more Score. To fulfill that
. s explored in the table (6-7)-

were tested during five experiments, as iti
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Exp | No
No | keyword
Doc | Doc [ Dog Do F-measure
1 2 (1)45 - 3 4 ; W Doc [ Doc [Doc D o1
. 041 039 p—l= | 6 7 oc | Doc F-
2 4 0.58 OSTW(;&()&WW ?) 9 10 | measure
BII6 0.66 | 0.70 | 0.68 o'i"'iw = o.f;}, 0.43 [ 041 | 0.42
S [BS 047 | 046 | o043 0‘\?& 071 {070 (0.6 0.56 | 0.57 | 0.57
5 035 | 0.40 | 039 0-42 0.50 | 049 049 [031 g.;z 0.69 | 0.68
Table (6 - 7): The result of determinir;g ke(;\?vs (0.2 037041 [039 g’:ﬁ ‘()).:Z
() CENEUR

st
d existence threshold experiments.

As a result of th
es :
highest F-measure where CXperiments, the experiments number 3 fulfilled the
0.68. This i i e as the keywords existence=6 word ;
.68. This is explored by the figure(6-1 3 rds, and its value was

0.8

0.7

0.6 //\
0 2 N

b e~
0.3
0.2
0.1 L | e e e
; | e ) T

2 4 6 8 10
Number of KeyWords/sentence

Figure(6 - 13): F-measure values at different numbers of keywords.
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Experiment 10:

sentence

The purpose of this A
biased words existe SXperiment is to determine the threshold for number of
nce. The sentences Which had number of biased words greater

than the threshold had gjven
more score. We determi is thr

. 4 ned th i
experiments, as it is explored in the table (6-8) e

Exp | number e
NO | biased [Doc | Doc [ Dog — kE
. 2 2 :)00 15)00 I6)oc Doc | Doc | Doc | Doc | F-
Janiet |9 10 |m
1 2 easure
: - g:‘; gél 0.40 | 0.41 | 0.44 | 0.42 043 10391 043|041 042
: : 0.58 .66 | 0.63 | 0.64 | 0.65 | 0.64 0.67 | 0.62 | 0.60 | 0.62 | 0.63
® : 0. 0.62 | 0.58 | 0.59 | 0.61 | 0.64 | 0.59 | 0.65 | 0.59 | 0.61 | 0.61
.54 1 0.53 1 0.56 | 049 [ 052 [ 0.55 0.53 | 0.54 | 0.55 | 0.48 | 0.53
5 10 0.37 | 0.40 | 0.44 | 0.46 | 0.40 | 0.42 [ 0.39 [ 0.41 | 0.45 | 0.38 | 0.41
Table (6 - 8): The result of determining biased words existence threshold
experiments.

As a result of these experiments, the experiment number 2 fulfilled the
highest F-measure, where the number of biased words =4 words, and its value was

0.63. This is explored by the figure (6-14).

0.7

0.6

A ~
:.4 / >~*

0.3 TR (& e g,

F-Measure

M2 e ek

ot

Number of Biased words/sentance

) (&3

sentence.
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calculate the weight of every sentence © applied the following equation to
Weight(s) = a locati
ation(s) + Blength(s) + icuephrase
existence(s) Gt

.(lkCYWO' dSexlscence I (pblasedexistence (E )

For finding the
g the values of o, p, K, Q and ¢ we did five experi
one, as the following: xperiments for each

1- Finding the value of o

By the experiments, when we multiplied the value of sentence location
feature by 2, it gave the highest value of F-measure, which was 0.79. Also, we
noticed that if sentence location was multiplied by any number less than 2 or r;10re
than 2 the results of F-measure were declined, and the following table(6-9) shows

these results. So we determined the value of 0=2 , and this is explored in the
figure (6-15).

2- Finding the value of B

By the experiments, when we multiplied the value of sentence length feature
by 1.5, it gave the highest value of F-measure, which was 0.73. Also, we noticed
that if sentence length was multiplied by any number less than 1.5 or more than
1.5 the results of F-measure were declined, and the following table(6-9) shows
these results. So we determined the value of p =1.5, and this is explored in the

figure (6-15).

3- Finding the value of p

By the experiments, when we multiplied the value of cue phrase o

feature by 2.5, it gave the highest value of F-measure, which was 0.81. ailsoiiwe

tiplied by any number less than 2.5 or more

noticed that if this feature was mu ;
than 2.5 the results of F-measure Were declined, and the following table(6-9)
an 2.
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shows these results. So we determineq
ne

the figure (6-15). e

2.5, and this is explored in

4- Finding the value of

Depending on our i
| - efxperlments, When we multiplied the value of keywords
existence feature by 2.5, it gave the highest valye 4

Y of F- :
Also, we noticed that if this feature was multiplied measure, which was 0.79.

by any number less than 2.5
more than 2.5 th - e
e results of F-measure were declined, and the following table(6

-9)
shows these results. So we determined the v, =
the value of Q= 2.5, and this i 1 i
t P 5 s is explored in

5- Finding the value of ¢

Depending on our experiments, when we multiplied the value of biased
words existence feature by 1, it gave the highest value of F-measure, which was
0.73. Also, we noticed that if this feature was multiplied by any number less than
1 or more than 1 the results of F-measure were declined, and the following
table(6-9) shows these results. So we determined the value of ¢= 1, and this is
explored in the figure (6-15).

F-measure

1.5 2 25

Fixed number

i , i, Q and .
Figure(6-15) F-measure values at different values of &, B, I
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Exp | Fixed
for | number | Doc
Doc [ D F-measy
o ﬁﬁmﬁ = -
[ 0.5 0.52 | 0.49 0\514\5\ 6 ‘m‘m Dot |ihoe F-g
1.0 0.67 0511047 [ 043 o558 |9
061 | 0.62 To e teeot 052 | 04 10 | measure
1.5 074 62 [ 0.64 [ 0.63 [0 g rmt0:47 [ 0.53
0.71 [ 0.76 W\3 | 0.66 [ 0.58 063 0.54 [ 0,50
2.0 0.80 | 0.76 | 0.7 0.72 1 0.69 [0.74 [ 0.7 63 10.60 | 0.62 [0.63
2.5 0 74078 [ 077 ama a0t 072 [ 073
68 10.69 [ 0.69 075 T o279 [ 083 | 0,81 | (74 41073
B |05 0.55 | 0.57 721070 [0.69 10 ga ooy T3 079 | 0.79
1.0 067106 0.56 | 0.55 1 0.57 [ 0.5 68 10.7110.70 [0.67 [ 0.70
15 - 0-7; g.g; %& 65tk g-zg g.zg 0.58 [ 0.57 [ 0.56
2.0 0.73 [ 0.74 | 0, 75 1073 [0.74 To it eat 003 £ 066 | 0.64
: . 68 10.69 T0ca ot 271 | 0.69 | 0.73
25 oo e ost 069 [0 0100 73 (075 | 0.13
63 | 0.66 | 0.63 71 (06
no [05 0.55 [ 0.57 [ 0.56 822 063 [ 064 [ 063 055 Gos AT
1.0 0.65 | 0.64 | 0.61 0'6(6) 061 [ 058 | 0.57 [ 0.62 [0.60 [ 0.58 3'63
L5 0.66 1063 10,62 oo ooo {062 L 061 | 060 Bnlioetii
20 078 078 oo, g.& 0.61 | 0.66 [ 0.62 [ 0.62 | 0.66 | 0.64
25 082 080 o, 0.75 0.75 | 0.76 | 0.75 | 0.76 | 0.75 | 0.76
o Tos  Toez o0 osi oeTocr oot oot 10831 051|031
- T oo os2 1063 1060 g.g; 0.63 [ 0.62 | 0.61 [ 0.59 | 0.61
= oo {00 0651 06k 1063 0.63 | 0.65 [ 0.60 [ 0.63 | 0.63
2 [0 O e b b
A A A
¢ |05 0.67 [ 0.70 | 0.71 1 0.69 [ 0.69 [0.68 [0.70 [0.69 | 0. 0.77  0.79
170 | 0.71 | 0.69 | 0.69 | 0.68 | 0.70 [ 0.69 | 0.6
1 S Co R 770 [ 0.69 | 0.69 | 0.70 | 0.69
275 | 0.70 | 0.71 [ 0.71 | 0.74 [ 0.73 | 0.74 | 0.73 | 0.72
15 [ 071069069071 0700 31072 1 973
69 | 0.71 [ 0.70 | 0.70 | 0.68 | 0.67 | 0.71 | 0.71 | 0.70
35 g.gs 0.69 | 0.69 | 0.70 | 0.66 | 0.69 | 0.70 | 0.72 | 0.68 [ 0.70 | 0.69
: 65 | 0.64 | 0.67 | 0.67 [ 0.66 | 0.66 | 0.68 | 0.67 | 0.68 | 0.69 [ 0.67

Table (6 - 9): The experiments results of determining sentence weight factors

6.3.3 Summary generation experiments and results

Firstly we calculated the weight of every sentence by summing the scores.
Then we selected the sentences which had weight >= average of sentences

weights to be in the first summary.
After calculating every value for o, B, p, @ and @ we calculated the weight
ing on the equation (6-6)- The purpose of calculating the L

weight is to determine the most important sentences which were selected for the

of every sentence depend

first summary. So, we did six experiments from that it was explored that the

values of F-measure are approximated in
pectively (0.60, 0.78,

by figure (6-16). The following table (6-10) show
ulated the average O

a seventh experiment which calc

the experiments 2, 3 and 4, where the F-
0.79), and these results are explored
s these results. So that, we go to
£ words weights depending

measure values were 1es

on the equation (6-7)-
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Average = 2?:1%

Then, F-
measure was calculated gt e 6-7)
was 0.82 so £ letage
Th h it fulfilled the highegt F-measureg for the words weighs. Its value
e wei 2 i
; ght average was considered gg a thr hmpanng Wwith other experiments
weight more i 2=hold
g than this threshold were selected as firs Slolmtmhe e
as Tirst
Exp | Weight S e
No | sentence | Do F-m
1 2 12)0c ?m ?00 Doceasll)l:)ec Doc | D =X
l . e, 5 6 oc | Doc | Doc | F-
40 | 0.41 [ 041 [047 z
T oo el 0.6(1) g«;4 043 [ 042 | 0.43 ?)39 ?)4 i
T 078 T075 Tooeteos 1 060 1058 059 062 . o Toe
L 78 107¢ 62 | 0.60 | 0.62 | 0.60
5 5

075 1080 T075 o |27 | 078 1077 [0.80 [ 078 [ 019 [0.78

0.53 1 049 0.78 { 0.81 [ 0.80 [ 0.79
Table (6 - 10): The result Ofg::e m(l)iigngo.sot N KA A A
sentence weight thresh S
old experiments

0.9

0.8

0.7 /—"‘""’T\
0.6 \

0.5

0.4

F-measure

0.3

0.2

0.1

0 L_,—._L_____.L_-dL‘

1 2 3 4 5

weight/sentence

Figure(6 - 16): F-measure values at different sentence weights.

6.3.4 Post-Processing expeti ents and results

1. Ordering the sentences: According to the sentences locations in the source,

we ordered the final summary-

9. Connecting words: This step achieved its P

between the sentences,

urpose in providing a coherence

as the following ﬁgure(6-17) shows:
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Team projects can be com

pleted Where te
10ns. Thus educ

different geographical locat

am members are located at
outside of working hours

ation can be made available

Bl Pervious sentence 7] Connecting Word

Figure(6 - 17): An example of connecting words step.

3. Sentence to sentence similarity: We used the dictionary of Thesaurus.com to
find the synonyms on each sentence. Then we calculated the distance
between every two sentences. According to the previous

works(hasheme,2010), if the distance was less than 65% they are considered

repeated. So the sentence with higher weight was selected to be in the final

summary. As shown in figure (6-18):
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L Replace

1. Ruby i
uby is a popular Programming langy
age

2. Ruby is a popular Programming langy
age

u Calculate the distance

Distance =0

Result: The sentence is repeated

! ! Ignore that less weight

Ruby is a popular programming language

B The word [ Synonym word

Figure(6-18): An example of sentence to sentence similarity.

4. Removing URLs and e-mails: We used regular expressions in this step to

J select the URLs and e-mails then we removed them, as figure (6-19) shows.

The Computer Science Webmail client is available at website

http://webmail.cs.dal.ca

cience Webmail client is available at website

The Computer S

Figure(6-19): an example of removing URLs and E-mails.
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6.4 Evaluation — and Results

summary into final summary using post processin

g steps.
Documents from the test set had beep summarj pd
arize

system and manually by experts. The i by using this proposed
cision

each document are presented in figure (6-20) be| » Recall and F-Measure for
: i ow:

0.86

0.85

0.84

0.83

0.82 =0=F-Measure

=E=R

0.81

0.8

0.79 : : : : : ;

%
o(.a

S
O O

Q

e

Figure (6-20): Different values of P, R, F-Measure for test data set summarized by

the proposed system

From this figure we noticed that, the values differ from document to another.

These differences are depending on the nature that human summaries differ from

one person to another.

6.5 Summary ents and results. We described the

In this chapter W€ showed our experim
: e determined the values of features

. amples. Then W
preprocessing Steps Lyt ummary- Finally, we evaluated the

which we get the best § .
- _measure for test set which

dF
proposed system and found the values of P, R, a0

were summarized by our PYOPosed systeftl
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ons and Future Works

—

Conclusj

7.1 Overview

In this chapter we will present the ach;
ieve

. . ment .
mention the main problems that we faced in S of our project. Then we will

f the proj :
suggestions for the future works to improve th; Project. Finally, we will propose
1S proj

ect.

7.2 Conclusions

In this project, new algorithm were d
rithms were eveloped to summarize domai ifi
ain specific

t from single d ing linguisti
P p gle document, using linguistic and statistical methods The devel
ese algorithm : : evelopment
of th g s for automatic text summarization allowed us to contribute th
of natural language processing (NLP) efficiently i o

‘A.s a result c.>f our project, we conclude that the combinational statistical and
linguistic method is better than each method alone. Results showed that 82% of the

summaries produced by our approach were approximately the most similar to the
human summaries. These results became better than results of methods used either
statistical or linguistic methods or both, as we studied until 1/3/2011. For example,
(Hashmi, 2010) used statistical approach and reached 70%. Whereas (ling, 2009) used

clustering in linguistic approach and reached 72%. On the other hand, (Shams, 2010)
used statistical and linguistic approach and reached 68%.

The table below shows the comparison between our proposed system and some

other systems.
Methods Precision Recall F-measure
Ms Word 2007 0.66 0.72 0.69
Copernice summarizer 0.73 0.75 0.74
SweSum 0.30 0.36 0.33
|2
Great Summry 0.69 L—_ L/___
Our method 0.80 —QLS_L——’/ _(());_—/’4_
6 L
H umm 0.98 L/ g dns
- uid Recall (R), F-measure Using Different

Table (7 — 1): Comparisons of Precision (P);
Methods.
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Microsoft word 2007 s
ummari
Il of 0.72, and F- e ectod
reca > measure of 0.69. Mg average precision 0.66, avera
: +O0, 2e

ord only g;
Y Simply chose some sentences

. GreatSummary
~measure of 0.71.

Our proposed system rea
casure of 0.82. Final St average precision of 0.80, recall of 0.84
m -82. Finally we evaluate human summaries to confirm th h e
at there are no

0% evaluati i
100% on summary, this reached an average precision of 0.98, recall of 0.96
and F-measure of 0.97. The figure below shows these results : i

1.2

1

0.8

0.6

0.4

0.2

SweSum Ms Word Great Copernice Humen Prposed
2007 Summary Summarizer Summarizer

Figure(7 - 1): Comparison between different summarization systems.

73 Contributions

Here are the main contributions of our project:

stages for an automatic extractive text summarization

1. Identification of general Ry i
method using combinational betweel tatistical and linguistic approaches.
ument summarization-

method for single-doc :
- D b h to deal with summary generation task for English
ac

3. Proposing new appro
language in computer Science specific field.

79




Chapter Seven

Sy Co i
nclusiong and Future Works

4. Reducing redundancy so the fing)
Umm

5. For this project we wrote a v ary became reduceq.
e

. > > - d i 1
combinational statistical and B eistic o, t:‘“tomanc text summarization ys;
i ing

. S ’ i
recent future (See Appendix D). and we aim to Publigh it in the

74 Project problems

We have faced many prob i

Y problems during the simulation this proj

problems have been solved and others have beep covered h .
ered here.

1. The main problem of this proj
ject was there is no d
eeper knowledge for the
group

in data and text mini
: ; mining, S0 we had to read large number of papers and b
these topics to understand them, then to work in that field and books about

2. Learning new language (Ruby) took time from the project time especially it is
new language, and there are no specialists in this language around us

3. Our English language is not as well as professionals, so we had to ask specialists
about the language.

4. In evaluation stage we needed samples of summaries that were produced by

human, so we asked more than 50 persons to get good extractive summaries.

75 Future works

In the future, we can resolve many challenges that could help in obtaining better
results.
1. Anaphora resolution: Extractive techniques suffer from unresolved anaphora.

There are a few algorithms solved this problem but with high error rate.

7. Extension to multi document summarization: QOur proposed system summarizes

single document summarization and multi document is still 2 challenging
extension of the current work. .

3. Extension to generic domain summarization: Our proposed system summanchs

and need to be extended to geperic

documents in computer science field,

domain.
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pppendix A

e :

Plementation Code
- endix we present our Project sj

Ct simu|atj
10n code

g
- #f:##f#############ﬂ####h‘#
RN o SRS o g

#########ﬂ####h‘###

M 1
require ‘rubygems i
#ﬂ#”ﬁﬁﬂﬂﬁ#ﬂﬂﬂmt#ﬁm;#ﬂ#

require 'mysd’

require "WordNet'

require 'part_of_speech’

require 'meta nym'

require ‘text'

############################################
HHHHHHHHHH

fHHH
HHHHE

:ﬁ;####################izgneCtion f e Table L,

HHHHH R i

spsHHH BB Connection databa#:: iiiii‘;###########################
i

. '
db= Mysanew( localhost', "root, |123.' 'project‘) I

###ﬁ###################### create tabl

b query("CREATE TABLE IF NOT EXISTS Pa:; g:\arssr(alpDhP#Tg#############################
: T, PRIMARY KEY (IDP), Length INT)
4 Hi T create ta

db. query("CREATE TABLE IF NOT EXISTS Se:LZrS\::;( T?éz #?I\T?#ﬁ#l;i#ﬁ\l#####################
Location INT, Length INT, Cue_phras INT, Keyword INT, Biaséd INT VI/I:‘IZLT&RTY &é\:ﬂg?éiﬁ\z’%
SDeErl\_tEeTnECESA_SIEE\lEé i‘:‘)ORElGN KEY (IDP) REFERENCES Paragraph(IDP) ON UPDATE CASCADE ON
#########f‘#################### create table Words ###H i H
db.query("CREATE TABLE Words (IDW INT, IDS INT,IDP INT, PRIMARY KEY
(IDW, DS, IDP),POS VARCHAR(30), TF INT , TF_ISF INT,Exi_Title INT DEFAULT O

. Length INT DEFAULT 0,keyword INT DEFAULT 0, Weight DECIMAL(10,2)DEFAULT 0.00
'CONSTRAINT words_ibfk_1 FOREIGN KEY(IDP) REFERENCES Paragraph(IDP) ON UPDATE
CASCADE ON DELETE CASCADE, CONSTRAINT words_ibfk_2 FOREIGN KEY(IDS) REFERENCES
Sentences(IDS) ON UPDATE CASCADE ON DELETE CASCADE ) ")
############################# Stopword #######################################
db.query("CREATE TABLE IF NOT EXISTS stopword ( IDSW INT, PRIMARY KEY (IDSW), SW
Vaechar(18),Type Vaechar(18)) ")

############################cue phrase #######################################
db.query("CREATE TABLE IF NOT EXISTS cue phrase( IDCP INT, PRIMARY KEY (IDCP), Ceu
phrase Vaechar(18),Type Vaechar(10)) ")
###############################Connecting word ##
db.query("CREATE TABLE IF NOT EXISTS connecting word(

#############################
IDCO INT, PRIMARY KEY (IDCO),

Connword Vaechar(15)) ") HifHH
#######################################g#####################################
ik PrepibeE L

###############
############## ################################

##########################
########################## Removing Stopwor S

mystopword= mystopwordl.split(" )

arl=db.query("select * from paragraph")

while row=arl.fetch_row do

u3[g]=row[1]
=g+1
end
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1 :
dd inl u3.size-1 w
fOr in x. . =

ud= u3[dd].split(" ")
foriin 0..mystopword.size-1
for jin 0..ud.size-1

if(mystopword[i].incl :
udfjl="" clude?(uafj]))==trye

end
end

end
puts us[dd]= ué

puts u5.j0in(" n)
db.query ("UPDATE paragraph SET Par="#{uS)' WHERE
-RE idp=t

end Hdd}i)
R ;

4 # t HitHH Referring abbreviatio

abb_fa.read ns ﬂ#####ﬂ####ﬁ##h‘h‘###ﬁ##ﬁ##ﬂ##

faa= abbl=faa.read
ari=db.query("select * from paragraph")
while row=arl.fetch_row do
ua[ga]=row([1]
ga=ga+l
end
for ddd in 1..ua.size-1
uad= ua[ddd].split(" ")
forilin 0..abb.size-1
for j1 in 0..ua4.size-1
if(abblil].include?(ua4[j1]))==true
ua4[jl]=abb1[il]
end
end
end
ua5= uad.join(" ")
db.query ("UPDATE paragraph SET par='#{ua5}' WHERE idp=#{ddd}#")
end
############################ part of speech #####################################
PartOfSpeech.new(lexicon__path)
ar=db.query("select * from words")
po=0
while row=ar.fetch_row do -
wpos[po]= row[0]
spos[po]=row([1]
ppos[po]=row(2]
u111[po}=row(3]
po=po+1
end
foriii in 0..wpos.size-1
u222[iii]=PartOfSpeec
db.query ("UPDATE words SET pos=
='#{ppos}’ AND IDS= '#{spos}")

h.analyze(lexicon_path,u111[iii])

'#{u222[iii]}' WHERE idw= #{iii} AND IDP

end
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db.query ("UPDATE words SET pos='
2yt{pposliiil}’ AND IDS= 'f?{Spos[iii]}‘S'- )ﬁ{uzzz[m]}. WHERE iy=

{wpos[iii]} AND |Dp

esel=0
while row=vsel.fetch_row do

sents[esell= row[3]
esel=esel+l
end
forillin 0..sent5.size-1
vl =db.query("SELECT * FROM W : 3
lengthwiiL]=sentS[i1] length ORDS WHERE WORD="t{sent5[i11)}")
e=1
while row=vl.fetch_row do
u[e]= row[0]
=e+1
end
r=vl.num_rows
db.query(“UPD/—\TE WORDS SET TF=t# ) : ;
\WORD="#{sent5[i11]}' ") R e[ WHeRe
end i
################################ TF-ISF #iHt#
V3=db_query("5ELECT Sl HEHH
e3=1
while row=v3.fetch_row do
u3[e3]= row[5]
u4[e3]=row[3]
e3=e3+1
end
v6=db.query(” ELECT * FROM SENTENCES ")
e5=1
while row=v6.fetch_row do
u6[e5]= row[0]
e5=e5+1
end p
m6=v6.num_rows
fori3 in 0..sent5.size-1 11! =|DP"
v5=db.qu:ry(“SELECT * FROM WORDS WHERE WORD="#lsents[i3]} GROUP BY 1D5=I0F'
e4=1
while row=v5.fetch_row do
u5[e4]= row[0]
ed=e4+1
end
n5=v5.num_rows
f3=0
for j3 in 0..u3.size-1
u3(j3]=(u3[j3)
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w
f3=(u3[j3])'t°—i

1b.query("UPDATE WORDS SET TF_{Sk=tyq

i *
i 1{f3 (l\llath.k,g(m6 s
end WHERE \N()R[‘):;'”{uq_[js]}, :
#gﬁ###ﬁ########################## Exi ;
fori2 in 0..sent5.size-1 stence in Tig|
s2=db.query("SELECT * FROM WORDS WHERE |ps..
e2=1 DS=1 anq IDP=1")
hile row=v2.fetch_row do
ub[e2]= row(3]
e2=e2+1
end
f2=0
for j2 in 0..u6.size-1
if sents[i2]==u6[i2]
f2=f2+1
end
end
if f2>0
a TE AN/ i
::fuery( UPDATE WORDS SET EXI_TITLE=1 WHERE WORD="#{sent5[i2]} )
end
R Store 11
wwone = db.query("SELECT * FROM words") T
weone=0
while row=wvone.fetch_row do
wwone[weone]=row([0]
wpone[weone]= row[2]
wsone[weone]=row[1]
wone[weone]=row[9]
weone=weone+1
end
for wione in 0..wwone.size-1
if (wone[wione].to_i>=4 )

et ity
ﬁmmnnmﬂmmmmmtmnmm:m

W

db.query("UPDATE words SET length=1 WHERE |Dp="#{wpone[wione]}' AND
IDS="#{wsone[wione]}' AND ID\I\/=‘#{wwone[wione]}’")
else i '
db.query("UPDATE words SET length=0 WHERE \Dp='#{wpone[wione]}’ AND
IDS="#{wsone[wione]}' AND D w="#{wwonefwionel}"')
end
ehd #############
###############################Store 1 in TF-ISF word #############
tvone = db.quel’y("SELECT * FROM WOl'dS‘l)
teone=0
while row=tvone.fetch_row do
twone[teone]=row([0]

tpone[teone]= row[2]

tsone[teone]=row[1]

tone[teone]=row([6]
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teone=

end
for tion€ in 0..twone.size-1

if (tone[tione].to_i>=5 )

db.query('UPDATE words SET TF_ISF=1 WHE
_15t= R

gn_;,;)‘.;\‘ltsone[tione}\.' AND IDW="#{ EIDP='y

v twone i "m {tpOne t‘ '
T [tlone]} ) [lone]} AND
"UPDATE words SET T 5
db_query( L‘. DAT Ll words SET TF_|ISF=0 WHERE | :
lDS:‘-‘;’#{tSOI’\G[tIOI’\E]} AND ID\/\/:':f{twone[tion;:]{ )D i i"{tpone[tio,.,e]}. AN
}m lD

end

end
############################## ;
vo=db.query("SELECT * FROM WORD\SIY)O o Welght kb
o R )
while row=v0.fetch_row do
wsA[e0]= row[0]
ssa[e0]=row[1]
psd[e0]=row([2]
if_isf[e0]= row[6]
tit[e0]=row[7]
len[e0]=row[9]
e0=e0+1
end
sum=0.0
foriw in 0..wsé.size-1
wdliw] =2*(tf_isfliw]).to_f + 1.5%(tit[iw]).to_i +0.5*(len[iw]).to_i
db.query ("UPDATE WORDS SET WEIGHT="#{wd([iw]}' WHERE IDW="#{wsAliw]}' AND
IDS="#{ss4[iw]}' AND IDP="#{ps4[iw]}")
sum = sum + (wd[iw]).to_f
end
wea =0.0
wea =sum / wsé.size
foriwa in 0..ws4.size-1
if wd[iwa).to_f >= wea
db.query ("UPDATE WORDS SET keyword=1 WHERE IDW="#{ws4[iwa]}' AND
IDs="#{ssA{iwa]}’ AND IDP="#{ps4[iwal}")

end
end _
#########################################################################zziz
it e level features

" ahecen Sl A

HH R Location of the sentence
db.query ("UPDATE sentences,paragraph

SET location="1"'

WHERE sentences.IDP= Paragraph.ID
Paragraph.length)")

p AND( sentences.lDS=1 OR sentences.IDS =

Featuré ##################################

U A Biased words

biased=mytext5.split("\n") :
v9=db.query("'SELECT * FROM SENTENCES")
e9=0
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while row=v9.fetch_row do

$3[e9)= row[3]
pp3[e9]=row[1]
k[e9]=row[0]
e9=e9+1

end

forigin 0..s3.size-1

ba=0
q=53[i9].split(” ")

fori0in 0..q.size-1

fori5 in 0..biased.size-1
i q[i0]==biased[i5]
ba=batl
end
db.query(”UPD/—\TE SENTENCES SET BIASED= -
= SED=f{ba} WHERE IDS="#{Kk[i9]}' AND IDP="#{pp3(ig]}")
end
end
s :
i cue2=mytext55.split(f\#::ff)t## Cue phrase existencesHH I ## B IR R
for i55 in 0...cue2.size-1
\;9=1db-querv(”SELECT * FROM WORDS WHERE WORD="#{cue2[i55]}")
e =
while row=v9.fetch_row do
s22[e9]=row[1]
pp22[e9]=row([2]
e9=e9+1
end
for i66 in 0..s22.size-1
db.query(”UPDATE SENTENCES SET cue_phras=-1 WHERE IDS='#{s22[i66]}' AND
IDP="#{pp22[i66]}")
end
end

s EXstence of KETLOTES R

vk=db.query("SELECT * FROM SENTENCES")
ek=0
while row=vk.fetch_row do
sk[ek]= row([3]
pk[ek]=row[1]
kk[ek]=row[O]
ek=ek+1
end
ws0=(]
for ik9 in 0..sk.size-1
vs=db.query("'SELECT * FROM WOR
IDP="{pk(ik9]}")
bk=0

DS where keyword=1 AND lDS='#{kk[ik9]}‘ AND
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e50=0 \

while row=vs.fetch_row do
ws0[es0]= row[3]
es0=es0+1

end SVl
qk=sk[ik9].spllt( )

for ik0in 0..gk.size-1
foriklin 0..ws0.size-1

if qk[ik0]==wsolik1]

bk=bk+1
end
end
end ;
db.query("UPDATE SENTENCES SET keyword=
\op="#{pkl[ik9]}") eyword=it{bk} WHERE IDs="t{ik{iks]}' AND
end
##############################Store in Bi
bvone = db.query("'SELECT * FROM SENTEl\llclt?S?;ased I
beone=0
while row=bvone.fetch_row do
bpone[beone]= row[1]
bsone[beone]=row[0]
bone[beone]=row(8]
beone=beone+1l
end
for bione in 0..bsone.size-1
if (bone[bione].to_i>=4 )
db.query("UPDATE SENTENCES SET Biased=1 WHERE \DP="#{bpone[bione]}' AND
IDs="#{bsone[bione]}' ")
else
db.query("UPDATE SENTENCES SET Biased =0 WHERE IDP="#{bpone[bione]} AND
IDS="#{bsone[bionel}' ")
end
end
###############################
kvone = db.query("SELECT * FROM SENTENCES")
keone=0
while row=kvone.fetch_row do
kpone[keone]= row([1]
ksone[keone]=row[0]
kone[keone]=row([7]
keone=keone+1
end
for kione in 0..ksone.size-1
if (kone[kione].to_i>=6 )
db.query("UPDATE SENTENCES SET keyword=1
IDS='#1{ksone[kione]}' ")
else

# Store 1in keyword ############################

WHERE IDP=‘#{kpone[kione]}' AND
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Implementation Code
db.query("UPD/\TE SENTENCES SET
S SET k
s~ ksone[kione]}' *) ET keyword =0 WHERE |DP="#(k
= fiikpone([kione]}' AND
end
end
HHHHHHEHHEH
e = db.query("S f HitH#HHH Store 1 in length
von .query("SELECT * FROM Sentences“) B R

eone=0

while row=vone.fetch_row do
pone[eone]= row[1]
sone[eone]=row[0]
lone[eone]=row[5]
eone=eone+1l

end

for ione in 0..sone.size-1

if (lonefione].to_i>8 )

db.query("UPDATE SENTENCES SET length=
y gth=1 WHERE IDP="# i .
IDs="#{sonelione]}"") f#{ponelionel} AND
else

db.query("UPDATE SENTENCES SET length=0 WHERE IDP="t{pone[ione]}’ AND
IDs="#{sone[ione]}"") ’

end
end
HEH HHHHH T
HiHH Summary Generatlon Hit
HRH‘HHH: FHAHARAHHHH %n" tHAEHHHT -'n 7 '"H.’H.’ﬁh‘;h‘.‘"“' .‘“' HHHHHHHHHHHHHHHHH’HHH

################### Sentence weighting & Sentence selection HHH R
vs0=db.query("SELECT * FROM sen tences")
es=0
while row=vs0.fetch_row do
wes4[es]= row[0]
psw[es]=row[1]
wwsles]=row([2]
loc[es]=row([4]
lens[es]= row([5]
cples}=row[6]
kw[es)=row([7]
bw([es]=row(8]
es=es+1
end
sum1=0.0
for iws in 0..wes4. size-1
wds[iws] =2*(locliws])-to_]
+ 1*(bw[iws]).to_i
db.query ("UPDATE SENTE
iDP="#{psw(iws]}") -
suml =suml + (wdsliws])-to_!

end

i + 1.5%(lensliws])-to1* 2.5+ (cpliws])to_{ + 25" (kwliws])-to]

DS='# +(wesA[iws]} AND

NCES SET WEIGHT= s wdsliws]}' WHERE
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Implementation Coge

\

y=(l

summary=[]

weas =0.0

es1=0

weas =suml / wes4. size

putS weas

foriwas in 0..wes4.size-1
if wds[iwas].to_i >= weas

summary[esl]=wws[iwas]

end

S
##ii HHRFHHHHIEREE S
g Post Processing HEHHHHHH R

################################################################ﬁ# i
HHHHHHE

s BRI Co i f
_ fes Hitt
* onn=mytexts.split("\n") CUNG WOrds i IR

sconn=[]
ppconn={]
gconn=(]
kconn=(]
veonn=db.query("SELECT * FROM SENTENCES ")
econn=0
while row=vconn.fetch_row do
sconn[econn]= row(3]
ppconn[econn]=row[1]
kconn[econn]=row[0]
econn=econn+1
end
for iconn in 0..sconn.size-1
baconn=0
qconn=sconn[iconn].split(" )
for jconn in 0..biased.size-1
if qconn[0]==conn[jconn]
baconn=baconn+1
end reth
db.query("UPDATE SENTENCES SET BIASED=#{ba} WHERE IDS="#{k[i9]}' AND
IDP="#{pp3[i91}")
end
end
end
end

3 S
s R Removing URLS and E'Am,;‘{s\ Tﬁf ?#g##;ﬁﬁ?####
regex = Regexp.new ([ @\ @V L WY\ (ST
regex1 = Regexp.new '((h‘ttpS?'-\/\/ | www\.)([’\w\.]+)+(-\ +)? e

XXXx = summary.to_s

y=ox.gsub!( regex, )

y=xxxx.gsub!( regex, ")

####################### Sentence

for sim in 0..summal’v-'-“"ize‘1
b1000=summary[sim]

to-sentence Similarity ###########################
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VSi.m=db'q”erV(”SIPI.FCT * FROM SENTENCES
esim=0 ES Where sentencen.:
Whlle |’0W=V5im.fetch_row do CeO= “{
Sil"ﬂW[ESim]: rOW[Q]
esim=esim+1

SUmmary[sim}))

end
for sim2 in 0..summary.size-1

b1000=summary[sim]
vsim2=db.query("SELECT * 4
e T* FROM SENTENCES Where sentenceo="{
while row=vsim.fetch_row do gl
simw2[esim2]= row|[9]
esim2=esim2+1
end
d1000= c1000.split(" ")
£1000= b1000.split(" )
for 11000 in 0..f1000.size-1
query = Metanym.new f1000[i1000]
al000=query.synonyms
for n1000 in 0..d1000.size-1
for j1000 in 0..a1000.size-1
if(d1000[n1000]==(a1000[j1000]))
d1000[n1000]=f1000[i1000]
end
end
end

end
dd1000=d1000.join(" M

#1000 = 1000.join(" ")
dist= Text::Levenshtein.distance(dleOO,fflOOO)
if dist<(65/100)
if (simw[O]).to_f>=(simw2[0]).to_f
Iow[2100]=summary[sim2]
7100=z100 + 1
else
|ow[2100]=summary[sim]
7100 = z100 +1
end
end
end
end

fsummary=(]
for fsum in 0..summary.size-1

for fsum2 in 0..low.size-1
if summary[fsum]==low
summary= summary[fsum]
end
end
end
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1. List of stopword
S

StopWord Ty
a pe ﬁ
about useless N
Above useless Beo' wOr d
Across useless I 5 e
Com seless
Actually USEleSs [ Company U
- u k seless
[AdjE. . o8 seless Co Useless
After useless ﬁﬁm% Useless
Afterwaeds useful (o T | Usele
. ouldn’ SS
| Agal useless Did L Useless
| Against useless Didn’ Useless
All useless Do t Useless
Almost useless Dose Useless
Alone useless e Useless
Along useless DOn’ltI t gsﬁlesS
Al[‘eady useleSS D0wn UselesS
Also useless During UZ:ieSS
es
l:lthough 32621 Each Uselesz
lways eful Eg 5eless
Among useless Eight Tless
zzl:ongst ‘;Zeiess Eighty Teless
eless ither Wseless
And useless Else Useless
Another useful Elsewhere Useless
Any useless End Useless
Anyhow useless Ending Useful
Anyone useless Enough Useless
Anything useless Etc Useless
Anywhere useless Even Useless
Are useless Every Useless
Aren’t useless (Everyone | Useless
Around useless _E’velﬂli_ng_’,_____TUfe’le_SS___’__,_
As useless (Everywhere | -—US_GESS/_/
At useful M/—U’se_lgai/
Be w/iﬂ/’/ | Useless |
B u m,,/g;/,——
ecame __sgl_e&_’/ _El_rﬁ/—,‘ljs’e'l'eg'/
Because useless M M—S_S/
Become useful o Useless
Becom Tuseless Useful
= fomoer__————
Becoming Tuseless Fomerly s
Been (useless —— MM/‘
et T i i —
beforehand useless Eﬂ;j: Useless
useless e Useless
m Useless
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Further useful‘ﬁ
Had Useless\%
Here Useless Mm
Heres Useless Itd | Useless —————
Hereafter Useless M Useless
E@?L—f Useless nmke\ Useless
Herein Useless behind\Useless\
Hereupon Useless Mg\ljsdess\_
Hers Useless _Below\ Useless
Herself Useless Beside\ Useless
Him Useless B“ides\ gSeless
Himself Useless Between U:e:ess
His Useless B_eyond Useless
How O glllion Us:l:z
However Useful BOth e
Hundred Useless . Useful
1 Usele Moreover Usefu

SS seful
Id Useless Most Useless

Mostly

1 Useless M Useless
Im Useless Mrs Useless
Ive Useless Much Useless
Ie useful N Useless
If Useless My EZZ::Z
n Usdless Myself Useless
Inc Useless Namely Useless
Indeed Useless Neither Useless
Instead Useful Never Useless
Into Useless Nevertheless Useful
Is Useless Next Useless
Isn’t Useless Nine Useless
It Useless Ninety Useless
Its Useless No Useless
Its Useless Nobody Useless
Itself Useless None TESIESST . ovocn |
Last Useful Ms______ Useless
later Useless [ i) A Useless
Latter Useless Noee - [O5efuless
Latterly Useless Not Useless
Least Useless | Nothing | Useless
Less Useless INowasEs _Uie_lles’s_,/
Tt e Nowhere lésee;_’/zzf/—
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off Useless m

| Often Useless The \1
On Useless _T}W\W
Once Useless e 1o
One Useless Themselves Useless
Ones Useless Tlrcn\ Useless
Gty Useles T —

| Onto Useless There %‘S
Or O T seless
i Usefis There'l] Useless
Others Useless el gsem

Otherwise Useless Theres seless

Has Useless TEeive o

Hasn't Useless }I:/I{ak&‘ Uziiﬁ

Have Use y

| Haven't Usei:Ss By 823::

He - %e . Useless

'Hed = ;ﬁmntlme Useless

| Hell Useless - eenwhile s

? Million ]

 Hence useful | Miss Usloss

[ Her Useless o e

 Several | Useless oo N

= = | = out %Lseless .
e = | | Useless g
ol :e =5 | Thus | Useless |
Stel Useless To [Useless =
= L;eless | Together | Useless !
Sl L'seless | Too | Useless |
Shouldn’t Useless | Toward | Useless i
Since Useless - Towards | Useless |
E’I» Useless Trillion | Useless {
Sixty Useless Twenty | Useless

<o useful - Two | Useless =
Some Useless Under |Useless
Somehow Useless | Unless | Hocless ]
S "Unlike | Useless

| Useless
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P

That
That!
Wed_ Useless
- = oy :
: = . 1Sts
Weve Useless \VemS\U\1
Well Useless MU%I%S\
Were Useless ML Useless
Weren Usel Th =
eren’t U = : USGIeS\
What seless Those\ E S
Whatll Useless Mg\ - -
: : I : eless
ats U : : ough useless
What’ve Useless Three =
ghhatever U:eless Wh}l;ough Useless
0 en Us:iess Whence llljseless
ur es e sel
Ours gselesz %e?:ver Esel::
o sele : =
Out elves Useless Whr;; Uselel
OV Useless Wher : Uselezs
er e eas :
U wh Usel
= U:eless Where‘!)y Useless
- : less Where:m Useless
e
Per Uzeless Wh:ﬁupon Uselezs
U ch ess
o seless c U
er U Wi seless
i seless ; :
ent U i seles
- ithe S
Recentl = e | g
= - Useles 0 : l
| - | Who. Useless
= 5 W seless
S Useless Whou -
g US ;i s ess
E U = w seless
E - i Useless
o Useless o i =
Th nty Useles: They,ll =
ereafte - : : U SS
= | = e seless
e ! Useless They =
> = lh;l—_/ Useless
= ;r—hefe—ii” Useless
L_L,— Useless
Useless
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2. Tags of word tagging

Adjective WF
Eparative adjective T =
semantically superlative adjective (chief. top) TR
morphologically superlative adjective (b,iggzst) 1IS
cited word (hyphenated after regular tag) uT
singular or mass noun NC
_pgsessive singular noun NN
plural noun NN§
possessive plural noun NNS
proper noun or part of name phrase $S$
possessive proper noun o
plural pro.per noun =
comparative adverb RER
superlative adverb RBT
verb, base form VB
verb, past tense VBD
verb, present participle/gerund VBG
verb, past participle VBN
verb, 3rd. singular present VBZ
wh- determiner (what, which) WDT
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3. List of cue phrageg
Cue phrase | Type ﬁm
addition stigma Slephrase  Tqo,
paper k
6 bonus
use Ee— (S
tea e genel‘ally b\
. - onus
\
onus
enumerate Stigma B
bonus
le Sti :
examp gma Notwithstanding bonus
xplain Sti
b e ST bonus
further Stigma purpose bonis
However Stigma accordingly bonus
ie. Stigma SO o
illustrate Stigma conclusion bonus
include Stigma therefore bonus
including Stigma accordingly bonus
instance Stigma hence bonus
instead Stigma consequently bonus
like Stigma result bonus
| ORI
occasionally | Stigma particular bonis
B e
R
i bonus
specifically bonus especially 2
R
|
summary bonus L_//L../—/
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4. List of connecting words
NO Connecting Wo%
1 accordingly
2 again
3 also
4 besides
5 hence
6 henceforth
T however
8 incidentally
9 meanwhile
10 moreover
11 namely
12 nevertheless
13 otherwise
14 then
15 therefore
16 thus
17/ and
18 but
19 or
20 yet
21 SO
D) once
23 Than
24 That
25 Till
26 Whenever
21 whereas
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Ex
ample of generated summaries

Original text A

MULTIMED]A

is simply multiple forms o S
dio, animation, video, d et Integrated together Media
audio, , video, data, etc. : can be text i
An example of multimedia is a wep pa ? g; aphics,
ge on the topic

: : ith :
music and can even include a video of hig N . :ﬂ audio file of some of his
yed in a hall.

of Mozart that has text regarding the composer alo
ng w

eSid S multi 1 i i i
B e p typeS Of medla belng mtegl'ated ith one another multimed n alSO
. (& : ‘ W 1y 1a Cal
Sialld fOI‘ mteractive typeS Of medla SUCh as ideo games CD ROMS that 1
i V eaCh a ioreign

age, Or an i i i :
languag information Kiosk at a subway terminal. Other terms that are sometimes
used for multimedia include hypermedia and rich media.

The term I\'fultlmedla.l is said to date back to 1965 and was used to describe a show by
the Exploding Plastic Inevitable. The show included a performance that integrated
music, cinema, special lighting and human performance. Today, the word multimedia is
used quite frequently, from DVD’s to CD ROM:s to even a magazine that includes text
and pictures

Multimedia has become a huge force in American culture, industry and education.
Practically any type of information we receive can be categorized as multimedia, from
television, to magazines, to web pages, to movies, multimedia is a tremendous force in

both informing the American public and entertaining us.

Advertising is perhaps one of the biggest industry’s that use multimedia to send their

message to the masses. Where one type of media, let’s say radio or text can i e

way to promote an item, using multimedia techniques can significantly make an item

2 i ter results.
being advertised better received by the masses and in many €ases with greater r

Ed ive i .o individuals a wide
i fective 1N teaching individua

imedia i has been extremely ef .

-~~~ es such as sight and hearing.

human brain learns using many Sens : .
a lecture that integrates piCtures or video

tl ly.

range of subjects. The

While a lecture can be extremely informative,
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Using interactive CD ROM?

: § A 1 L
variety of disciplines, most notably foreign lan e in teaching students a wid
e

guage and music

Proposed system Summary for A
Multimedia

imply multiple form media j
Is simply p s of 12 Integrated together. An example of multj
o S multimedia i
web pag the topic of Mozart that hag text regarding the composer along 'thlsana
wi

io file of some i : 3
atio of his music and can even include a video of his music bei
in a hall. usic being played

Besides multiple types of media being integrated with one another, multimedia can also
stand for interactive types of media such as video games CD ROMs that teach a foreign
language, or an information Kiosk at a subway terminal. Today, the word multimedia is

used quite frequently, from DVD’s to CD ROM:s to even a magazine that includes text
and pictures.

Practically any type of information we receive can be categorized as multimedia, from
television, to magazines, to web pages, to movies, multimedia is a tremendous force in

both informing the American public and entertaining us.

Multimedia in Education has been extremely effective in teaching individuals a wide
range of subjects. Using interactive CD ROM’s can be extremely effective in teaching

students a wide variety of disciplines, most notably foreign language and music
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Original text B

Bluetooth

luetooth technology i
B O gi’ 1s named after Harglq Bluetooth, Danish kj h
consolidate Denmark and 5 i g who
i : apart of Norway in the 1900s. The choj e
technology 1s a manifestation of how influential and U
na ce

: ntral : .
region are to the telecommunications industry the companies from this

Bluetooth is a networking technology that does not rely on user control or large amount
. B J

of power. By keeping the transmission power to an extremely low setting (1 milliwatt)

Bluetooth is ideal for mobile battery operated devices. Moreover, Bluetooth does no’t

rely on the user since it can automatically detect and communicate with other Bluetooth
devices without any user input.

Bluetooth technology relies on two things, a radio frequency technology and the
protocol software enabling it to transmit data to other devices. Bluetooth-capable
devices can transmit data to other devices not within the line of sight of the user. It also
enables different devices to communicate using certain rules such as the amount of data
that will be sent, the type of communication between the devices and the radio
frequency or frequencies this communication will take place. These protocols ensure

that Bluetooth devices experience the least amount of interference from other Bluetooth

capable objects while communicating with each other

on technology so it can communicate with

up to eight devices within its transmission radius at one time. A Bluetooth device will

use at most 1600 different and randomly chos

Bluetooth is not a one-on-one data transmissi

en frequencies every second within the

13 i ing the same
course of its transmission to minimize the probability of other devices USINg

inimize 1 ime whe
frequency and to mimmize interference tim

n it does coincide with another device

using the same frequency

to interference than Bluetooth devices.

ntended recipient

. S susceptible .
Infrared devices, however, ar® les I be sent to the 1

ta wi
This means that you can be sure that the da
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without any distortion or inaccuracies, |
+ iMprovem

Sl & ents
however minimizes this problem by enabling e S In the Bluetooth technology

; S ¢ ueto :
and communicate within a specific fl'equency & oth devices tq hop frequencies
n

e
g Therefore, although there js still

>

i : are ve
happen only in a very brief period of tjme and a softw
0

consequent distortion. are will be available to correct any

Proposed system summary for B

Bluetooth

Bluetooth technology is named after Haralg Bluetooth,
consolidate Denmark and a part of Norway in the 1
power to an extremely low setting (1 milliwatt),
operated devices. Moreover, Bluetooth does

a Danish king who managed to
900s. By keeping the transmission
Bluetooth is ideal for mobile battery

not rely on the user since i
. : . t can
automatically detect and communicate with other Bluetooth devices without any user

input.

Bluetooth technology relies on two things, a radio frequency technology and the
prot.ocol software .enabhng it to transmit data to other devices. Bluetooth-capable
devices can transmit data to other devices not within the line of sight of the user.

Bluetooth is not a one-on-one data transmission technology so it can communicate with
up to eight devices within its transmission radius at one time. A Bluetooth device will
use at most 1600 different and randomly chosen frequencies every second within the
course of its transmission to minimize the probability of other devices using the same

frequency and to minimize interference time when it does coincide with another device

using the same frequency.

Improvements in the Bluetooth technology however minimizes this problem by

enabling the Bluetooth devices to hop frequencies and compmunicats within a spestie

frequency range.
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