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Abstract

There is a lot of online Punjabi information available in today’s world. Internet provides
more information in response to a query than is required; and it is time consuming to
manually extract the relevant information from large documents, reports, papers and
articles which are stored in digital form, such as digital newspaper systems. In order to
solve this problem, an Automatic Text Summarization (ATS) is necessary that provides the
most important information from the source document in the form of summary by
preserving its overall meaning and content. The system proposed in this thesis is used to
summarize the text document written in Punjabi language by retaining its relevant
sentences using extractive summarization technique. The importance of proper score for
features used in summary generation for the text document written in Punjabi (Gurumukhi
script) is also discussed. Features selection plays a fundamental role in automatic text
summarization. The effectiveness of the proposed system is presented in form of significant
gains attained in terms of recall, precision and F-score in comparison with the existing

system which uses intrinsic measures.
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Chapter -1

Introduction

The fast and continuous growth of online network has led to the availability of huge amount
of information to the users. Internet provides more information in response to a query or
search than is needed. It takes much effort to manually extract the relevant information
form large text documents, reports, papers and articles which are stored in digital form,

such as digital newspaper systems.

In order to solve this problem, an Automatic Text Summarization (ATS) is necessary that
provides the most important information from the source document in the form of summary
by preserving its overall meaning and content. The summarization can help the users to
quickly understand the main concepts of original text. Automatic text summarization is an
important task in the area of natural language processing (NLP). A summary can be
described as a text that is formed from single or multiple text documents containing
significant portion of information in the original text. A summary helps the user to quickly
understand the large text document. For example, when a user wants a very short summary
of email message on his mobile phone, then he can take decision by reading the summary,
whether he has to pay attention to email immediately or not [1]. Figure 1 shows the Block

diagram of Automatic Text Summarization (ATS).

Text \ Automatic Text Document
document ——] Summarization Summary

Figure 1: Block diagram of Automatic Text Summarization (ATS)

To proceed with text summarization, there are two approaches to summarize the text

documents, namely, Extractive text summarization and Abstractive text summarization.



1.1 Extractive text summarization

Extractive text summarization method [2] consists of extracting the important sentences
from the original document, and providing the selected sentences to the user in a shorter
form by arranging in the destination document. The important sentences are selected based
on statistical and linguistic features.

1.2 Abstractive text summarization

Abstractive text summarization [3] attempts to create the summary in natural language by
understanding the main concepts from the original document. The generalized summary is
produced by this type of summarization. This approach uses linguistic features to examine

the text document.

The system proposed is used to summarize the text document written in Punjabi language

by retaining its relevant sentences using extractive summarization technique.

Text summarization techniques can be classified based on the volume of documents
available in the collection of text documents. If the summarization is implemented for one
document, it is called as the Single document summarization, and if the summarization is
implemented for many text documents which are on the same topic, then it is called as the

Multi-document summarization technique.

Summarization can be divided based on Informative and Indicative summary. With an
informative summary, the user can know what the input text is about, but may know some
of the content contained in it, and with an indicative summary, the user can know the topics
of the text document.

Generic and Query based summary is another type of the summarization. Generic summary
does not deals with a particular user or a particular group. It deals with broad community
of users. However, Query based summary related with the needs of a particular group or

an individual.



There exist another summary, namely, Background and Just-the-news. In Background
summary, the user’s prior knowledge of the input text document content settings is poor,
and in Just-the-news summary, users have enough knowledge of the background to

interpret it in a context.

Most of the work in automatic text summarization has focused on extractive
summarization, which aims at selecting the important information from the text document
and also maintains a low redundancy in the summary. The main task of text summarization
is to choose which sentences from the text document should be added in the final summary.
Firstly, a score is assigned to every sentence, and then ranking is provided to the sentences
based on their scores. The sentences having maximum score will get the top rank. Various
extraction based methods are used which extracts the relevant information form the text
document. A very simple term weighting technique does not involve any terms at all. The
weights are assigned to the sentences based on their position. Figure 2 shows the taxonomy

of extractive summarization techniques.

Query based approach LSA Method
Concept obtained method Machine Learning method
TF-IDF method Multi-document Mathematical Regression

Personalized approach Multilingual approach

Multi-document approach Graph Based method
Update method Neural Network approach
Extractive Text
C ti thod i
orparatve meto [ Summarization 1 Fuzzy logic
Cluster based approach Unified Framework

A4

Single Term weights
Document

Figure 2: Taxonomy of Extractive Summarization techniques

Different type of techniques in extractive text summarization are used for different
purposes, such as Update and Comparative summarization technique is widely used in

developing mobile applications to generate short updates on newswire articles,



Multilingual summarization technique is used for summarizing text documents of different
languages, some technique are useful in generating non-redundant and unambiguous
summaries, some techniques are effective only for single document summarization, while
some are also good in generating summaries of multiple documents. Neural network,
Graph based, Fuzzy logic based summarization have been succeeded in making summary

more effective.

Summary evaluation is a necessary task to check the accuracy and usefulness of the created
summary. The summary can be evaluated by applying intrinsic evaluation techniques.
Intrinsic measures including Recall, Precision, and F-score check the accuracy of a
summary by comparing with human generated summary. The human generated summary
is also known as gold summary or reference summary. The summary can be created
according to the requirement of the user in terms of percentage. There is an attribute to
check the percentage of final summary needed, called, Compression ratio. Compression
ratio measures how much the summary is reduced than the original document. A good
summary is a highly compressed informative representation of its source text.

The areas where automatic text summarization can be applied are; Medical, Media, Sports,
Subject of a letter or mail, Curriculum Vitae, Entrainment, legal area, businesses and
Research etc.

Automatic text summarization is also a good application for PDA devices, where screen

size is small, and limited time are available to read.



Chapter —2

Review of Literature

In this chapter various researches and techniques used to summarize a text document are

presented.

H.P. Luhn (1958) was the first one who initiated Automatic text summarization [4]. To
determine which sentences are selected for the summary, a significant factor is derived for
every sentence. Based on the frequency of words measurement, and relative position within
the words of a sentence, he shows the significance of words. The stop words are deleted,
and remaining words are forming a hierarchy starting from the root, and significance of
every word is described by index. The sentences are ranked in order of their significant

factor, and top ranked sentences are selected in final summary.

P.B. Baxendale (1958) proposed a new feature named sentence position to extract the
sentences for summary [5]. He analyzed the 200 paragraphs, and found the importance of
sentences based on their position in the text i.e. 85% of the paragraphs are from beginning

sentences, and 7% are from sentences that are at end of the paragraphs.

G.J. Rath et. al. (1961) used lexical indicators to find the relevant sentences from text

documents for final summary [6].

H.P Edmundson (1969) gives a typical structure for extraction of sentences [7]. He found
two new features, namely, pragmatic words (cue words) and title or heading words, in
addition to above two features named word frequency and sentence position. The
methodology includes the comparative evaluation of the automatic sentence extraction
with manually sentence extraction, and analyzed that 44% automatic extraction matched

with manual extraction.



M.A. K. Halliday et. al. (1976), determine lexical cohesion blocks, and their patterns by

using the lexical semantic relationships [8].

William C.Mann et. al. (1983) has encoded the terminal nodes of a tree by using by using
RST (Rhetorical Structure Theory) [9].

Gerard M Salton (1989) has proposed TFI = IDFI techniques for evaluating the frequency
[10]. Here, TFI represents the frequency of term I in a text document, and IDFI represents
the inverted frequency of documents containing that term. By calculating it, sentences can

be selected for the summary.

Julian Kupiec et. al. (1995) proposed a trainable summarization program that used
algebraic method to determine discrete features set like sentence length, position of words,
and uppercase Fword feature by using Naive-Bayesian classification function [11]. This
function assigns a score for every sentence that can be used to select the sentences for
summary. Text portions of documents are extracted through OCR (Optical Character
Recognition) to remove spelling errors. To evaluate the performance, sentences from the
original document matched with manual summaries. The performance was 43% correct,
concluding that summarizers can be automatically trained from documents without manual

abstracts.

ChinYew Lin et. al. (1997) determined the topic identification through their position in the
text document by creating the OPP (Optimal Position Policy). In evaluation, word
overlapping of sentences extracted through OPP were compared with manually abstracts
are measured [12]. For every measure, cumulative scores are recorded, and according to

that sentences are involved in the summary.

Inderjeet Mani et. al. (1997) proposed a new graph based technique to summarize
differences and similarities in multiple documents [13]. Words and proper names are
represented as nodes in the graph along with the edges. The method used a spread activation

technique, whether nodes are semantically similar to topic, or not in every document.



Eduard Hovy et. al. (1999) created an automatic text summarization system that is robust
and named it as SUMMARIST [14]. This system used symbolic world knowledge with
strong NLP processing using Information Retrieval, and statistical method to determine the
concept relevancy. This system has following three phases:

1. Topic identification

2. Interpretation

3. Summary generation

In Topic identification phase, the most important topics are selected through filtering. In
Interpretation phase, fusing of the selected topics are converted into more brief sentences,

and In generation phase, extracted sentences are revised into a new text form.

Hongyan Jing (2000) developed a system, named as, novel sentence reduction system that
removes extra phrases from sentences, and are extracted for final summary, and taking the
closely related sentences by using the human abstraction concept [15]. The input to the
system is original document or extracted sentences, and output is reduced form of extracted
sentences which can be used in summary. The system used five steps to remove extra
phrases.

Step 1: Syntactic Parsing: Sentence parse tree is formed as output by parsing the input
sentence using ESG parser.

Step 2: Grammar checking: The parse tree is traversed in top down order to check which
node, and its children are grammatically essential.

Step 3: Context information: Lexical links between the nodes are checked for importance
of any phrase from sentences in a local context.

Step 4: Corpus evidence: The system uses a corpus of original sentences and human
selected sentences to check how likely phrases are removed by human.

Step 5: Final decision: The final results are based upon the results of four above steps.
Parse tree is traversed to check which sub tree is removed or unchanged. If any sub tree is
not grammatically essential, then it is removed.

This system was evaluated by a measure, named, success rate and it achieves 81.3%

success rate.



Jade Goldstein et. al. (2000) proposed a multi-document summarization technique [16] that
used clustering, anti-redundancy and summary cohesion to minimize the redundancy, and

to maximize the relevance.

Jun'ichi Fukumoto (2004) developed a multi-document summarization technigue that aims
to create abstract by using TF/IDF based extraction method for single document
summarization technique [17]. The document is classified into three types by this system:
1. One topic type: In this type, additional information of the first document shows by
second document, and so on, for further documents.

2. Multi-topic type: Here same event type is described by the documents.

3. Other: This type of documents is not classified into above two types, but related each
other.

The sentences are first extracted from documents using TF/IDF technique and sentence
position feature, then parts of sentences that are not necessary are removed from above

output, and then extracted sentences are sorted to include in the summary.

S. P. Yong et. al. (2005) has used neural network and statistical in an automated system
[18]. The system had extracted 83.03% of significant contents from the input document.
He has shown summarization in three phases:

Summarization= Pre-Processing phase + Keywords Extraction phase + Summary Creation

phase

Krysta M. Svore et. al. (2007) presented a new technique for automatic summarization
based on neural networks, and named as, NetSum [19]. The novel features are applied to
extract sentences from the original document for final summary. Every sentence in the
document is scored using RankNet learning algorithm and based on it important sentences
are selected. The performance is evaluated using ROUGE-1 measure which shows better

results on over 70% of the documents as compared to standard baseline.



Judith D.Schlesinger et. al. (2008) proposed a clustering based technique for

summarization and combines clustering, statistics and linguistics [20].

Ladda Suanmali et. al. (2009) proposed a fuzzy logic based system [21]. To extract the
important sentences for summary, Fuzzy rules and fuzzy sets are used based on nine
features. If a feature is present in a sentence, then value between 0 and 1 is given. These
values are given to fuzzy logic based system as input, and based on nine features the output
is produced. IF-THEN rules are used for sentence extraction. Standard Baseline and
Microsoft Word 2007 summarizer were used to compare the performance of proposed

system.

Li Chengcheng (2010) proposed a novel automatic summarization technique and analyzed
candidate sentences, discover rhetoric relations and give the construction by using
Rhetorical Structure Theory (RST) [22].

Ladda Suanmali et. al. (2011) proposed a system for sentence extraction for summary
generation. In Pre-Processing phase, sentence score is calculated by using some features
[23]. In processing phase, important sentences are extracted using different methods
namely GSM, Fuzzy logic, Genetic algorithm, Semantic Role labelling method after

calculating sentence score.

Nitin Agarwal et. al. (2011) proposed an unsupervised approach, named as, SciSumm with
the help of clustering based method which is used with query oriented approach [24]. The
proposed approach used four principle modules, namely, Text tilling module, Clustering

module, ranking module and Summary presentation module.

Vishal Gupta et. al. (2012) proposed a Punjabi text summarization system which is
extraction based system, and summarize the Punjabi documents using linguistic and
statistical features [25]. There are two phases in proposed system: pre-processing Phase
and processing Phase. In pre-processing phase, input text document is refined while

removing the stop words, stemming of root words etc. In processing phase, sentence score



is calculated using feature, and after normalization top ranked sentences are selected for

summary.

Vishal Gupta (2013) evaluated the summary using both intrinsic and extrinsic measures in
Punjabi language text summarizer [26]. The intrinsic measures used are Coefficient of
Jaccard, F-measure, Euclidian distance etc. For extrinsic measures, question answering

techniques are used.

Saranyamol et. al. (2014) presented the various techniques of automatic text summarization
that are extraction and abstraction based [27]. It has been analyzed that NLP is important

to produce the summary with cohesion and semantics.

Anil Kumar et. al. (2015) proposed a method of extractive summarization to produce a

summary of a text document using Regression Model (Genetic Algorithm) [28].

Vishal Gupta et. al. (2015) proposed a system which is hybrid of conceptual, statistical,
linguistic and location based features, and introduced four new location based and two
statistical based features to use in the proposed system [29]. Punjabi sentences are
classified into summary and non-summary sentences by Support vector machine-based

classifier.
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Chapter -3

Problem Statement and Objective

3.1 Research Problem

There is lot of data available over the internet which is in Punjabi. To extract the essential
text manually is very time consuming, and there is only one existing Punjabi
summarization system over the internet, which has very less accuracy. The existing Punjabi
summarization system have used less number of feature set to extract important sentences
and for evaluation of final summary, intrinsic measures are used that have not very good
results.

To overcome these problems, a new Punjabi Automatic text summarization system is
proposed in this dissertation. In the proposed system, text document in Punjabi is
processed, and document summary is produced according to the compression ratio selected
by the user, it may be 1% to 100% of the original text. In this system, some new statistical
and linguistic features e.g. TF /ISF measure, presence of verbs, presence of named entities
are also implemented to extract the important sentences from the original Punjabi
document. . The effectiveness of the proposed system is presented in form of significant
gains attained in terms of recall, precision and F-score in comparison with the existing

system which uses intrinsic measures.
3.2 Objective

1. The main objective of automatic text summarization for Punjabi language is to provide
the important information to the users in the form of summary with the purpose of obtaining
information in a short time period.

2. Statistical, Location and Linguistic feature set are used to select the sentences in the final
summary.

3. The quality of the summary is checked over 10 Punjabi documents by applying intrinsic

measures of evaluation which includes recall, precision and F-score.

11



Chapter -4

Proposed Methodology

In the proposed system, Punjabi text document will be processed by automatic text
summarization system and summary document is produced as an output. The system takes
input in .txt format and has three steps to summarize the original Punjabi text document
using Extractive summarization method, namely, Pre-Preprocessing, Feature Extraction

and Summary Generation Phase. Figure 3 shows the workflow of proposed methodology.

Input
document

!
/Pre-Processing\ ( \ / Summary \
phase Generation phase
Segmentation Normalize
sentence
score and
Word Features Rank
Tokenization Extraction » sentences

phase

Punjabi Stop

Top ranked
word Removal P
sentencesare

extracted in
summary

Root words
Identification

Ny / —_— - | ~

Document
summary

Figure 3: Workflow of proposed methodology
4.1  Pre-Processing phase

Pre-processing phase is the structural representation of the source text document. In this
phase, text is broken into sentences, sentences are further broken into tokens, and then root

words are identified after removing the stop words. The Pre-Preprocessing phase includes

12



Segmentation, Word Tokenization, Punjabi Stop-word removal and Root word

identification.
4.1.1 Segmentation

The sentences are segmented based upon the sentence boundary. These are identified as
full stop in English language and pipeline (dandi) (1) in Punjabi language. Example of
segmentation in Punjabi is as follows:

Sentence (sent-1): ¥As B I35} & Y SAS I=d I 1 35 Y IFWI I 3 I HI ST Ael I grmi
J9 SRSt & aTH3 B &7 H'3d Jf 39T I

The output of the above text (sent-1), after segmentation is:

File Edit Shell Debug Options Windows Help

segmentation phase output

[[™\ufeffiard 'g T5 = Uy =A% I=4 9 o 35 B9 doowd I99 I FHS gt 9= 301, [0
oI O9 ZAS S 9HS B8 & WIS o 99 F '11

Figure 4: Segmentation phase output

The sentences are broken on every sentence boundary and stored in lists.
4.1.2 Word Tokenization

In tokenization, the individual words are extracted from the original Punjabi text document.
Sentences are tokenized by identification of spaces and commas between the words. The

output of the text given in section 4.1.1, (sent-1), after tokenization is:

74 Python 3.33 Shell —-—

File Edit Shell Debug Options Windows Help
B

tokenization phase output

[['\'afeffli'ﬂTEl", mign, 'W'.— Iérlr I].:TH-Ir RS, 'TEd, |a'|lr |.'—:|'|r 1350, IF:-H-I.r |é‘
a'é}HH', 'Haé“', 'é', "o I, 'a”l‘:ﬁ', 'FF'E"'T', 'é"], ['E;ﬁ"ﬂf', 'é“d", 'E‘H—Eﬁ", 'ﬁ', 'olTE
=, Iﬁﬁ'—'r w, 'HIET, |Eﬂ'|lr g, |a'|]]

Figure 5: Tokenization phase output

13



4.1.3 Punjabi Stop words removal

Stop words are words which have very high frequency in the document but are not like ‘is’,
‘of’, ‘on’, ‘and’ in English language. These words have less importance into the sentences
and can be neglected in sentences. Thus, these words do not carry desired information and
can be removed from the sentences. The output of the text given in section 4.1.1, (sent-1),

after stop words removal is:

74 Python 3.33 Shell | (=07 x |

File Edit 5Shell Debug Options Windows Help

Stop words removal phase output

[["\ufefffas', m'g", ‘T, 'Hy', '2A®, 'IF=F', 350, By, dEEwE, 'FEE,
'FES'], [, I, 'ERs, 'JEs, '8, 'WIg, 'FFr])

Figure 6: Stop words removal phase output

Table 1: Most frequent words list in Punjabi language

Sl J S &
g9 EIE] 3 gn
w3 EE) TH Lall
I ug CEL Bg
ASt 3T gt Hr
9] % Sl famir

4.1.4 Rootwords ldentification

It is the process of reducing the words towards their stem (root). On interpretation, some

words may have similar meaning. This process is also known as stemming. In an English

14



language, stemming reduces the words such as ‘accepting’, ‘accepted’ and ‘acceptance’

are stemmed to the root word ‘accept’.
The output of the Punjabi text given in section 4.1.1, (sent-1), after root word identification

is:

74 yton 233 e -

File Edit Shell Debug Options Windows Help

Root-Words outpuat

[["N\ufeffdas', »'gv, ‘T, ¥y, 2RSS, 'F=d, '35, B, 'dow@, 'FEE,

Figure 7: Root words output

In the above sentence, stemming reduces the word ‘g2 ' to the root word ‘g==r ', and the
word g to root word g+t ' and the word '&#8 to root word ‘=&

4.2 Feature extraction phase

Feature extraction phase is taken as the cornerstone of summarization. For every feature,
sentence score is calculated. In order to extract the important sentences in the final
summary, a few number of summarization features have been proposed. In Punjabi
Automatic text Summarization system, there are fourteen different features that are defined
in the sections below, viz. (4.2.1) Sentence location, (4.2.2) Relative length, (4.2.3)
Numeric data in sentence, (4.2.4) Cue phrases, (4.2.5) Presence of Nouns, (4.2.6) Presence
of verbs, (4.2.7) TermFreg-Inverse sentence Freq (TF-ISF), (4.2.8) Keywords in the
sentences, (4.2.9) Title feature, (4.2.10) Presence of web addresses, (4.2.11) Presence of
named entities, (4.2.12) Presence of quotes, (4.2.13) Presence of brackets, and (4.2.14)
English-Gurumukhi common words. Among these features (4.2.4), (4.2.5), (4.2.6),
(4.2.11) are linguistic features, (4.2.2) and (4.2.7) are statistical features and rest are
location based features. Figure 8 shows the Taxonomy of features used in feature extraction

phase.

15



Features

Cue Phrases Sentence Location

Presence of nouns Linguistic based Numeric data

Keywords in the sentences
Presence of verbs yw

Location based | Title feature

Presence of named entities

Presence of web addresses

Presence of quotes

Presence of brackets

Relative Length | Statistical based English-Gurumukhi common words

Term Freq-Inverse Sentence Freq

Figure 8: Taxonomy of features used in feature extraction phase
4.2.1 Sentence Location (SL)

This location based feature can be used to find the sentences based on their location in
original Punjabi text. The first sentence in the text is considered as an important sentence
and usually taken in the summary. The following pseudo steps are used to compute this
feature.

fori=0...nosdo

nos—i

SL(S;) = 1)

In (1), S; refers the i" sentence in original Punjabi text document, nos refers the total

nos

number of sentences in document i. For the Punjabi text given in section 4.1.1, sent-1,

weights after applying (1) are 0.5 and 0.0.
4.2.2 Relative length (RL)

This feature is statistical based feature. Selection of very short sentences or very long
sentences may not be considered as a final selection for the summary. To avoid this, relative

length feature is calculated as follows:

# Wordsg;

RL(S)) = (2)

#WordSpongest Sentence
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In (2), S; represents the i sentence in original Punjabi text, # Wordsg; refers the number
of words in sentence S; and #Words; ongest sentence Fefers the number of words in longest
sentence S;. For the Punjabi text given in section 4.1.1, sent-1, weights after applying (2)
are 1 and 0.636.

4.2.3 Numeric data (ND)

This feature is location based. In a Punjabi text, a sentence containing numeric data deals

with the important information such as date, age, transaction etc. These are represented as

ordinary digits (0, 1, 2...), Gurumukhi numbers (o, 1, 2, 3...) or roman numbers (I, II,

III...) and these are added in the final summary. This feature is calculated as follows:

#Numeric datag; (3)

ND(S;) =

Sentence Lengthg;

In (3), S; represents the it" sentence in original Punjabi text, # Numeric datag; refers the
number of numeric data in sentence S; and Sentence Lengthg; refers the numbers of
words in S;. For the Punjabi text given in section 4.1.1, sent-1, weights after applying (3)
are 0.055 and 0.

4.2.4 Cue Phrases (CP)

In a text document, some words or combination of words are more indicative such as

‘anyway’, ‘finally’, ‘on the other hand’, ‘meanwhile’, ‘otherwise’, ‘but’, ‘too’ etc. Cue

phrases (summary phrases) in Punjabi sentences are '&3Hr, ‘@296, Wdlg' etc. are given

more importance and should be taken in the final summary. The score of this feature is

computed as:

CP (Si) — #Cue phrasesg; (4)

Sentence Lengthg;

In (4), S; represents the it" sentence in original Punjabi text, # Cue phrasesg; refers the
number of cue phrases in sentence S;. For the Punjabi text given in section 4.1.1, sent-1,

weights after applying (4) are 0 and 0.
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4.2.5 Presence of Nouns (NS)

Noun refers to the name of a living being, place, thing, abstract idea etc. e.g. Patiala, boy,
chair etc. The words which are in Punjabi sentences containing nouns are given more
importance and should be treated as final keywords in the summary. This feature score is

calculated as:

NS(Si) _ #Nounsg; (5)

Sentence Lengthg;

In (5), S; represents the i" sentence in original Punjabi text, # Nounsg; refers the number
of nouns in sentence S;. Example of this feature is:

Sentence (sent-2): I1g 341 ST Al & IS Uz3' & Sfonre 7 & 37 ' 38 Hyg < Ifemr 3¢t
fex wdfoe A a9 ferrfmi w3 39 I1g Jifde iy /it & goH T Taar S96 S8t Hra AT Arfrmi fifd juar
T Hegg feg e93rs iy AfESt © mise w3 fendne se fiy g9 © fear w3 fiy fefsor & dedt
U 28 s 2 wgdt I

For the above Punjabi text given in sent-2, weights after applying (5) are 0.081 and 0.071.

Table 2: Nouns list in Punjabi language

gSH fce | oz | w9

yst | A | AEEs | =999

4.2.6 Presence of verbs (VR)

This is additive feature which is a linguistic-based feature in which sentences containing
verbs are given more importance. They are treated as final keywords to be taken in the
summary. This feature score is the ratio of number of verbs present in a sentence to the
length of that sentence.

#Verbsg;
Sentence Lengthg;

VR(S;) =

(6)
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In (6), S; represents the it" sentence in original Punjabi text, #Verbss; refers the number
of verbs in sentence S;. Example of this feature is:

For the Punjabi text given in section 4.2.5, sent-2, weights after applying (6) are 0.027 and
0.

4.2.7 TermFreg-Inverse sentence Freq (TF-ISF)

It is a statistical based feature. Usually, the terms occurring in multiple sentences may not
be useful. This feature is used to calculate the importance of a term in a given sentence
based on the frequency and its distribution across all the sentences in the Punjabi text
document. The high valued sentences of this feature are added in the summary. The weight
of this feature is computed as:

TF — ISF(w,s) = TF(w,s) * ISF(w, s) @)
In (7), TF(w,s) is the frequency of word w which occurs in sentence s and for which

ISF(w, s) is calculated as:

IS

ISF(w,s) = log(SF(W)

) (8)

In (8), |S| represents the frequency of sentences and SF (w) is the frequency of sentences
that contain word w. For the Punjabi text given in section 4.2.5, sent-2, weights after
applying (7), (8) are 0.022 and 0.037.

4.2.8 Presence of Keywords

Keywords are a set of significant words in a text document that give description of the
content for the users. They give indication about the main idea of article so that the users
can figure out whether the article is in their area of interest. It is calculated as (9):

#Keywords in a sentence (9)

Keyword Score =
y Length of that sentence

For the Punjabi text given in section 4.2.5, sent 2, weights after applying (9) are 0.0 and
0.0.
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4.2 .9 Title feature

This is a location based feature and is used for extraction of the terms that are appearing in
title. These words are considered as important words in the summary. This feature is

calculated after removing the stop words as:

#words in S; matched title words (10)

Title(S;) =

#title words

In (10), S; represents the i*" sentence in original Punjabi text. For the Punjabi text given in

section 4.2.5, sent 2, weights after applying (10) are 0.0 and 0.0.
4.2.10 Presence of web addresses

The sentence in a Punjabi text may contain some web addresses like ‘www.’, ‘http://’,
‘.com’, ‘org’, ‘.in’, ‘edu’ etc. or ‘email addresses’. These provide more important
information and are required to be added in the summary. For the Punjabi text given in

section 4.2.5, sent 2, weights are 0 and 0.
4.2.11 Presence of named entities (NE)

It is additive feature which is linguistic based feature. The sentences containing named
entities are important and are should be treated as final keywords in the summary. Example

of named entities in an English sentence is:

Chandigarh is the capital of Punjab and Haryana.

There are three named entities in above sentences, namely, ‘Chandigarh’, ‘Punjab’, and
‘Haryana’.

To calculate named entities following formula is used.

#Named entitiesg;

NE(S;) = (11)

Sentence Lengthg;

In (11), S; represents the i*" sentence in original Punjabi text.
e.g. Sentence (sent-3): gateafrdi € fefamirs fegrar 24 3 372 ffrftaifdar smsH, dfugeg fifemr
e e 7 Asrie © fErdifoge wia gt 2351 farest few Afge U ufadt 3379 feu Ia) Urms feg 3
yfgs' It g8 & 7 38 vier wndhl i3 Frfa Ive’ Jfaa for Fitarst ufdegss & mits g i&3t /i
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For the Punjabi text given in sent-3, weights after applying (11) are 0 and 0.043.

4.2.12 Presence of quotes (QT)

¢ ¢ O ¢ ¢

The sentences with quotes ( , ) contain important information and should be

treated as final keywords in the summary. The weight of this feature is calculated as:

#words between quotesg;

QT (S) = (12)

Sentence Lengthg;

In (12), S; represents the it" sentence in original Punjabi text. For the Punjabi text given in

section 4.2.11, sent-3, weights after applying (12) are 0 and 2.
4.2.13 Presence of brackets (BR)

The sentences containing parenthesis ‘()’ may not contain important information and can

be discarded in the summary. The weight of brackets based feature is computed as:

Sentence Lengthg;—Brackets Lengthg; (13)
Sentence Lengthg;

In (13), S; represents the it" sentence in original Punjabi text and Brackets Lengthg;
refers to number of words within brackets of a sentence S;. Example of this feature is:
Sentence (sent-4): €S $HeS I3 GoMis IdaA (e © it yors /f feda Hefonrs & Uars
e St Ardhnif faament 3 Agt & Farag fid3r I

For the Punjabi text given in sent-4, weights after applying (13) are 0.022 and 0.037.

4.2.14 English Gurumukhi common words

Some Gurumukhi sentences in the text may contain words which are common in both
English and Punjabi language. Example of such words are ‘University’, ‘school’ etc. and
these are added in the summary. This feature is computed as number of English Gurumukhi
common words in a sentence divided by the length of that sentence. For the Punjabi text

given in section 4.2.13, sent-4, weights are 0.095 and 0.
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Table 3: English Gurumukhi common words list

T (Team) | Golefgret 933 TEMS

- -

(IJniversity) (Board) (IJnion)
JF (Crore) AIS gfse JH
(School) (Edit) (Press)

4.3 Summary Generation phase

There are three steps of extraction of sentences for final summary in Punjabi text document

are:

Step 1: Normalized Sentence score is computed for fourteen feature discussed above using

weight-ranking equation as follows:

fori=1..14do
SenScores, = ¥ F;i(S;) (14)

In (14), F; represents the value of it" feature for every sentence S;.

Step 2: Normalized sentence scores are sorted in decreasing order.

Step 3: Sentences having higher scores are important sentences and they are extracted for
the final summary, it may be different compression ratio according to the user requirement
e.g. 10%, 30%, 50% of the original text.
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Chapter -5

Experimental Results

The Punjabi text document will be processed by proposed Punjabi automatic text
summarization system and create summary according to the requirement of the user varies
from 1% to 100% of the original text. For implementation of proposed system, python 3.3.3
version is used. For every text document in Punjabi language to produce the summary,
following steps are followed:

Stepl: The user selected file (.txt) is opened in read mode.

Step 2: The proposed system stores the selected file in a list. The list is a data structure
used in python and close the input file.

Step 3: The text is segmented into sentences and words. The list is break down into list of
lists by identifying pipeline (]) and further break them into the tokens by identifying space
between the words.

Step 4: After step 4, all the stop words are removed from list of lists.

Step 5: The root words are identified of the remaining words from list of lists. At this step,
pre-processing phase is completed.

Step 6: Now feature extraction phase is started. Here, weights of 14 features are calculated
and new list is created for every feature to store its values.

Step 7: In last, summary generation phase, sentence score is normalized using weight-
ranking equation.

Step 8: Normalized sentence scores are sorted in decreasing order.

Step 9: Summary can be selected according to the user requirement by varying the scale
in terms of percentage.

Step 10: Sentences are extracted from list created in step 2.

Step 11: Extracted sentences are placed in new list in same order of list created in step 2.

Step 12: Sentences has selected for final summary and summary will be shown to the user.

There is file write after every phase. i.e. the output of every phase and score of every feature

is also stored in a separate file.
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e.g. Segmentation phase output file write for the text given in section 4.1.1 (sent-1) is

shown in Figure 9.

MName ¥ Date modified Type Size

|| bracket 5/31/2016 10:18 AM  Text Document 1KB
| commonwords 5/31/2016 10:18 AM  Text Document 1KB
|| cosine 5/31/2016 10:18 AM  Text Document 1KB
| keywords 5/31/2016 10:18 AM  Text Document 1KB
| named j segmentation - Notepad = B PS
— nDrl’tﬂE|.IZ.EtIDI'1 File Edit Format View Help
L punjabititle ["\ufeffirs o9 o vy 275 559 3 3 35 G dmows SR 3 FFS SR A 3L o Sgw S -
& quote FEI BH & WIS Ot geE A ]
=k
| webaddress
|| cuephrases
|| nouns
| numericdata
| orginalfile
| rooctwords
|| segmentation
| senlength
| senlocation
| stopwords

tokenization

verbs
7 first

Figure 9: File write output for segmentation phase

The final summary at 30% compression ratio after implementation of all the above 12 steps

for Punjabi text is shown in Figure 10.
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Figure 10: Final Summary
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The proposed text summarization system for Punjabi language is tested to check accuracy
and usefulness of the created summary. Three intrinsic measures were applied for quality
assessment, namely; recall, precision and F-score. For Punjabi text, recall, precision and

F-score are applied at different compression ratios from 1% to 100% of the original text.

5.1 Recall

Recall is the portion of sentences chosen by the human that are also correctly identified by

the system.

human—system sentences overlap
sentences selected by human

Recall =

5.2 Precision

Precision is the portion of system sentences that are correct.

human—system sentences overlap
sentences selected by system

Precision =

5.3 F-score

F-score is a composite measure that combines precision and recall. It is the harmonic

mean of precision and recall.

(2 * Precision x Recall)

F — score =
(Precision + Recall)

The proposed summarization system is tested over 10 datasets. The datasets used contains
10 documents that are Unicode-based Punjabi news corpus taken from AJIT. The sizes of
these 10 datasets are given in Table 4. Intrinsic measures for all 10 datasets at different
compression ratios for the proposed system are given in Table 5.
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Table 4: Test dataset size

Dataset-1 Dataset-2 Dataset-3  Dataset-4 Dataset-5 Dataset-6 Dataset-7  Dataset-8 Dataset-9 Dataset-10
Type of test dataset Punjabi news corpus AJIT/JJAGBANI/PUNJAB KESARI and other online news corpus
Number of documents selected from Corpus 10 documents
Number of sentences 88 86 57 116 85 48 71 39 46 74
Number of words 1794 1898 1105 2077 1193 1218 1619 1298 1554 1589
Total size of corpus 23KB 24KB 14KB 27KB 16KB 16KB 21KB 16KB 20KB 20KB

Total number of sentences

Total number of words

710 sentences in 10 test datasets
15,345 words in 10 test datasets
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Table 5: Intrinsic measures for all 10 datasets at different compression ratios for proposed system

Dataset Compression ratio Number of Number of Recall Precision F-score
Words Sentences
Dataset 1 10% 1794 88 0.059 0.572 0.107
30% 0.144 0.448 0.218
50% 0.223 0.427 0.293
Dataset 2 10% 1898 86 0.075 0.705 0.137
30% 0.198 0.529 0.288
50% 0.262 0.466 0.335
Dataset 3 10% 1105 57 0.099 0.827 0.177
30% 0.236 0.624 0.342
50% 0.296 0.571 0.390
Dataset 4 10% 2077 116 0.070 0.705 0.127
30% 0.140 0.542 0.223
50% 0.233 0.457 0.308
Dataset 5 10% 1193 85 0.065 0.810 0.121
30% 0.184 0.597 0.281
50% 0.280 0.502 0.360
Dataset 6 10% 1218 48 0.071 0.713 0.129
30% 0.192 0.550 0.284
50% 0.249 0.484 0.329
Dataset 7 10% 1619 71 0.102 0.582 0.174
30% 0.195 0.484 0.278
50% 0.262 0.429 0.325
Dataset 8 10% 1298 39 0.079 0.780 0.144
30% 0.203 0.572 0.300
50% 0.275 0.521 0.360
Dataset 9 10% 1554 46 0.096 0.641 0.167
30% 0.207 0.549 0.301
50% 0.313 0.507 0.387
Dataset 10 10% 1589 74 0.081 0.600 0.142
30% 0.160 0.481 0.240
50% 0.216 0.400 0.280
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The intrinsic evaluation results for the proposed system compared with the existing system
over 10 datasets at different compression ratios of the original text are shown as follows:

0.12
0.1
0.08
0.06
0.04
0.02
0
Docl Doc2 Doc3 Doc4 Doc5 Doc6é Doc7 Doc8 Doc9 Doc 10

B Proposed M Existed

Figure 11: Comparison of recall of proposed system with existing system at 10% C.R
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0.2
0.15
0.1
0.05

Docl Doc2 Doc3 Doc4 Doc5 Doc6 Doc7 Doc8 Doc9 Docl0

B Proposed M Existed

Figure 12: Comparison of recall of proposed system with existing system at 30% C.R
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0.2
0.15
0.1
0.05

Docl Doc2 Doc3 Doc4 Doc5 Doc6 Doc7 Doc8 Doc9 Docl0

B Proposed M Existed

Figure 13: Comparison of recall of proposed system with existing system at 50% C.R
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Figure 14: Comparison of precision of proposed system with existing system at 10% C.R
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Figure 15: Comparison of precision of proposed system with existing system at 30% C.R
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Figure 16: Comparison of precision of proposed system with existing system at 50% C.R
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Figure 17: Comparison of F-score of proposed system with existing system at 10% C.R
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Figure 18: Comparison of F-score of proposed system with existing system at 30% C.R
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Figure 19: Comparison of F-score of proposed system with existing system at 50% C.R
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It can be analyzed that values of two intrinsic measures i.e. recall and F-scores increases
with increase in compression ratios in all 10 datasets. On the other hand, the value of third
measure i.e. Precision decreases with respect to the compression ratios.

From the Figure 11, it can be analyzed that the proposed system have 41.07% higher recall
value as compared with the existing system at 10% compression ratio. In Figure 12, Doc 4
and Doc 5 have 8.6% lower recall value but rest of the documents have 29.93% higher
recall value in the proposed system at 30% compression ratio. The Figure 13 shows that
only Doc 4 have 5.57% lower recall value while others have 24.52% higher recall value in
the proposed system at 50% compression ratio.

It is observed from the Figure 14 that precision of the proposed system have 10.44% lower
values as compared with the existing system, but Doc 2 and Doc 5 have 8.69% higher
precision value in the proposed system at 10% compression ratio. Figure 15 shows that
Doc 2, Doc 4 and Doc 5 have 2.96% higher precision values while others have 5.76% lower
precision values in the proposed system at 30% compression ratio. Figure 16 shows that
Doc 1, Doc 2, Doc 3 and Doc 6 have 2.74% higher precision values in the proposed system
at 50% compression ratio.

Figure 17 shows that the F-score in all 10 documents are 35.23% higher in the proposed
system as compared with the existing system at 10% compression ratio. In Figure 18 and
Figure 19, 13.9% and 4.22% lower F-score are trace for Doc 4 at 30% and 50%
compression ratio respectively, while others have 18.56% higher values in the proposed
system at 30% compression ratio. Also Figure 19 shows that Doc 10 have 2.14% lower F-
score in the proposed system at 50% compression ratio.

F-score is less at compression ratio 10% as compared to compression ratios 30% and 50%

because co-occurrence increases between gold summaries and candidate summaries.
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Chapter -6

Conclusion and Future Scope

6.1 Conclusion

Summary construction is approximate a complex task which will be associated with natural
language processing (NLP). The proposed system generates the summary of the document
written in Punjabi language using extractive summarization method. Summaries can be
abstractive or extractive. Abstraction based summaries are similar to human generated
summaries. Extraction based summaries extract the relevant sentences from the original
document. The complete methodology for Punjabi summarization system has been
presented which includes three phases, namely, pre-processing phase, features extraction
phase, and summary generation phase.

Features are the pillars of the text summarization. The proper weight of every feature plays
a major role for deciding the final sentences in the summaries. The statistical, location and
linguistic based features are used for selection of final summary. The proposed Punjabi
summarization system gives better accuracy results in terms of recall, precision and F-score
in comparison with the existing system at different compression ratios. With the raise in
compression ratio, recall and F-score have higher values, and Precision has lower values.

The test is evaluated at 10%, 30% and 50% compression ratios of the original text.
6.2 Future Scope

Some new techniques can be proposed to further improve the quality of summary are given

below:

1. Semantically important sentences can be extracted from the text document by
introducing new features for words and sentences.
2. New systems can be proposed in which input can be in the form of videos and output is

other than text format.
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3. The systems can also be proposed where input is in the form of text and output provides
graphical representations of concepts in a document so that the less time is taken to access
the required content.

4. Statistical based summarization systems can be developed that can summarize texts of
all languages and generate a summary whose quality matches that of a human generated

summary.
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Appendices

In this section, dataset of 10 documents and their respective summaries are presented.
Appendix |

Test dataset 1: Number of words in datasetl are 1794 and number of sentences are 88.

FI iess AR THE S HI 8! e e 13 gar Augert & 9598 idl & =0 Hell U USHIH wEt B 2fd 33 <91 58 Ut
T A T $ A & AT &It 9 Al 1877 € feg FII fed widhor i & AErusT Jeh wirdhyr m it arSifedog &
TH U9 oo & o% His T AY9 13 §T Wb MM € F69 SeHH &6 1T U, W3 wiT wd AFTSE 891 ug) fer Af 39
g feg dat fifimr e ardt yora I g At w3 fom fifimr @ 53R &1 /e ot 3 Ft Ueft feora e wing I &1 fimr #h €%
oot u3-f5a o' feg fdg A © A9 TF Jovet © fAT s T fae g I famr Al JIi AHH w3 widhw A, B & I
TIHE T ATT! 3 HITT IHS ader WSE i3 Iar AuSer € 9898 & T feg & gone-fest fegg 3t sa I if3 Ao o5t
TSI & fitdt feg & Fore-fedth < ot gd 7re 3 & U353 it feg Frowe' @ Yz 3 ya3 It & wisear od 236 &4
o9 & e & 8 nia efar [ I81-Jat it feg foans Auger e yge & wee &I iR i3 ufos faar 7 gar 3, foanfemr &

T 3 AAIE T wifthils 398 fifd T9H € ARSI 2941 § fIT U9H © FHSD! €991 © WoHS wggs i3 Hh fitd gaagar & fen
feg It FoHe' © yF= T Y8 IIs Sfomm A a6 89 for © fedd HoTa Wiss a6 83 5311 2 f5aHsT Auger & yge
fesFi-fow e ger famm u3-faa it 3 37 Gt e g% & yare & f9an fi aorae e afae 1 13 it ToH feg A fawas g
Jtst wie RS It Fie, Gt & ofe & Trad He S grde & w3 7 g% g difkte fifw 7 o a2 To, 325 OF QueH & O Hee
Frdter I e aaH feo i garaar & feg wikss 8/ 397 T It 3 i 39° T fIg TaH feg widhr A T wiess! fim 39w
AHT YTret w3 0-TS © gmiE Emif I3 Wae U9H YRS S H'a3 &d1 ARlarge, 87 397 Jf fog iy garaa & fsanfent w3
S S ST I fenrfimir w3 Sfemit § Wik J9€ Ia) i widh i fog afde I6 fa fge 2et § I s, §R 39 fitd
o9 2 feg afde 3o fa d=s g difde fiu i @ Guenr § s i garaar © feora 3 13 fsans Huger © uardh & fifd Tar
feg Fove! fegrauraT T Y= I3 OF § wufR3g a9 37 9 8% & Afowr fa fid Ydis a3 feg Sz uer s e ge iy @
&2 I3 T fedu SisT /Y, G 3 W & oo a3e I fa i iy ToH 2T foanfent w3 Fove & 7 o2 J9-33 A3 I6, 8%
& 35 28, G & wRdlard 99 2EiR) fogt &= ity Foraar & & winde s I3 Hra AT Iftmm S99 feg u3-fed it & wnuet
Tt HAEr HEU3 S5t w3 @A T oM HBHT SieTs’ It He 1893 8 feg UrgH e H, wif{3HI < AEmeT Sist ardh He 1899 €
I WIS 6 A'S 2 wied f6g 8 fog Ufad T9n T Sr%d gt famm 87 Al 3 & 3 ge 39 99 /s Uar © 29-3y wfagr feg ity
Hfemr Yiire (i ganes aoedn) & Soa geit Ji for fHftmm e & Sarsar g9 23 #igd feo fox fifd It Ags & remie
3 3 fHfemr @ Yora <t ford 3 i, [Fonr 3 53 idt 9o fite fHifemr Jime & it feg fifimr e yg Yoo dls, G fee A3t
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2B 3 Ty ToH QU Fone' & AaF 993 Wie 93 3t g 3 fifd aaH A€t fua uaH &t e Arer , f9g oan &t fiex
Fugee It Hat 7 7, ud gE I3 uEH (Y 79 @ 3o &8 iy 9K, 9T 0o 3 ST fox 5339 0an AEnuz J famr 3
fog At I5E8 I IH A U iy AHI © U3s 3 HIS wagl AudeTe T Yge Sd19e 43K JF I famir 7 ot Isest feg 3°

wag & T3 It we (I fonr 7 ug fea Ieg T gn I e '3 I a9 UaH3 & e e 88 3, foer st Go feeilt i
3 I YIH3YTS M sgeger Ifder I, frig' & fHftmia 2391 feg IaeS! 3= © AoH 3= w3 83 feg Harss < 3lg 3t

R WA WadS AUdeT € 1 19-1d feue @ foor 3, G Agr 5937a= Agdd ©f o3 o @8 I He 1907 & feT 593a= Agdd

& 3 I3 9 Ooe ofad © oY € ftwd @ IH3ad el ITH3-HI3" e g% Ufdedss ad i3 e w3 gal-ewg © iz d @
faAest & HHeT = i3 A=) fog o fowa fitdf 2 U 91g I5, fog feg g3 iy ft Il I uo Agsrg S fer e i &

fereAw3 Hiowr w3 @' feg tiaeTa widss €5 v Ifmm fer widss © e8Agy Agard & A: w3 iy § Sr-fsarsr 2 fd3nug
FIEd for 979 99 & 99 Aal W3 3B g s T 39 R § wuT fog Y= & fode3 were feg It JuE fumm for widss
T fod &3 feg fsaf@nr {9 iy 3 fagurs a9s 3 fein @9 S &t A 1907 3 & § 1914 & 3 fife evrdr fagus To9s
I fod wH 13 I IEh A 2 13T © o8-8 It faaurs & dumd w3 @R T wiarg & 2aeT Amm AHTgg U39 Usd § W
I I HITGT idg I 3 a2 Ars Ufgst A9ard & e wiadt fidf § fagurs 1rde @ wug™ S19s 1 Simir 7, Ug a3y
& e § A8 A9ar9 &t I Aal He 1914 € o8 HIgy wids I fami Agerg < 918 g9t 3 un I w3 gt AIag
AOIe WeRE 99 f9gus U'96 § gaH S99 © & [99Us JuEt 970 B¢ 9% & ador Tl oo JIiJe feel, §A Agad § Ao
1914 g feg it & €33t 3793 feg fagurs Jue & wifamr 22t udh Ha'wa © AN fir feg fagus e yog J9 so famr w3 g
it & Sor-sor faguratrd! 55 g 91 He 1914 8 feg It anrareng S gowcs I8 Add fifd amrarenig o € A feg
25 3 A3 I UT % § 6T <9 =76 o 3T famm < fog 39 1 3 3863 U 37 83" & UfSH o8 HosT J I esHgY
W e HS 918 i3 Jralt Ao & [N[e3'9 a9 argse a9 i3 famn fost wewet & fifdf feg 39 & wiar 33 udh fegt feg
573 = fodnys, Sitmirer, Adug w3 gimraya © ffgnr € Ifas @8 e Sitmrer g gar Augee © AaSiadt ag w3
Iimrayg feg wardl Augere T de Hl 3o, wardh w3 &2 iy 5urgd 33 uar (ffy Aere), (36 It iy aen I goret S /g
ITGE T U T Aol fgaurs IvE © HnS feg 2 fogt T foa I W3 Y, Iirareng € goues & fog & 8937 § J9 S Afcg a9
&3 @ua Ae 1917 &) feg Afearsd gurat & 918 39 Ueh w3 HABHS' & A% feg 2ud Y3ifsu 3 Ade e wiftirg e 2x &
Het & S iy 23 YSifen 37 AeE B wied Gorel 8o T IigET At (9 AR T3S W3 © T3 € Ide HRgHs & feenfas
AT feg vl © fors 3 <0 ySifed 37 AdE T witiarg 3 3t it & fea wiitiara fa€ &<t fiser dte vt e id3e 3t fage
THASS &, A Afsa & i it < Har I 2o A ere feg it 11 3t Aae, [Je 33 Y3t Ada w3 yrasHs 55 Y3t Aaar
A et & At for arg I 33 et Aaar, g 30 3t Aaam w3 yasHs 40 Y3t Asam it T sfoe At 3 drsf feg 713
33 3Et Aaa YEFifen I TJie I% ITR-B1e1 HeltH WeH's UnTs 3RS fg yAsHs' § 50 Y3t AdaT Agd 3re e yAs< A, fon
&8 A R I3 < 39 o SISt AR 3 i € Har T wieE fog sEer A 3 fJE, gt < vt 33 ySt Aae A, 9% 17 yFt
Aazr A5 It 37 AR Ao U9 i gt S war< 3 11 Y3t A A, 33 Yt Ada Heg 3 Aae Ao [Jenr @& fiur < fem dar
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T fedu Ifemr, 7 gfea It /i for 988 &5 & fifd feg A3t w3 aafia 8937 © 9= fog JIftmm 7 Aga9 & & RSt feg

YSifemsr & et & iar o et 3F i 89 Agarg '3 Sfererl 598 IHEISA wiess '3 8379 I a1 fie enrdr I3 wiess
35 B8 Ty Bt & AErde i3t I fg fedl fitef feg fog w3 =0 foor /i, 8% feo feg It AfgmiersT w1 Ifswr &3
Tufonm €7 fes fermdt T yag #h B9 gefal 3yt & farest feg iy wiiEne fores a9a 38 we I8 Ae 8% fod 593
AT 591 € A feg AHE I8 AfSnersT =91 € 13 s 1919 & & §A IHE Ao feg g vt & Aftnr & <o /i a3
T 39 3 AfSES T91 T IIBH &8 A3 fifd 397 Jt 593 I35 I8 gy’ fitdt & el ArHe™H S8 wue AraT &g Sarfemr T,
SR T Gt & fog foard fHfemm fitd’ © wo-wg feg w3 & fomm e Je It wirer fllz Sfonwr I, fm o fod-or-fodt der wfamr
& famr 321 Afgniers g1 e A 3 8 3 fox A3 39 Une feg fonwrea oorarg vet It fer &3 & wre Jd & 393t ferm 39
3 38 & iy R R ot 357 A oA Ifnr 13 &8 et & wizg-w o8 S937a< Aga Yt fuge & = der J famm
AfgwiersT g9 feg A iy Augeret T &g fog It 5 '3 2o /il Ardhef Hugere! € fifdf T 89 fea-gn © &g feg Ifenr /i
fer Bg-fise & ity feg A3t a3 g wide 39 &3 ge Sa i gy 2 oo famir 3, @R 3 feg mire I famr Jar fx fHut & =gavs
ARE-oafiE w3 73t (J5e) ARE 6k Ya9 o8 IHe! A3t 91 AT 591 € Jfn &3 &% 1w Har i 1,
G T gl e & Yar ARQUUNT 137 Gt & e T wi3 e e @ 73 T § ©9 998 B T yadfaar a6 o sta gfemm
3 © 393 i B 3 UF v Te6 Bl S Aude fes-fes 19 @3t I w3 i3 feg §F & wnder afanr Ifenr HI3=

W3 YgIE I HF Y3 & 9 07, Tl sl 7St & ufost o8 593 frmier =0 88 windas 593 iy wardt &t 9o

Summary at 10% compression ratio:

353 et 3 37 Q' T gw & Yge & 9T | €57 & Afonr (3 i yole s feg 33 ursAr & g der iy € &2 Igh-agr &
fedu i3 7, @7 397 A3 & fog I35 I 3 wil iy ToH feg foanfent w3 Fovet & 7 o< J9-33 I3 76, 8% & 38w et
2, B § RITd I9 TEE | fogt 2 Ty FOraa & 9 winier o 33 Ua AT 3ftmim ) B9 feg ug-fay it & wiust feg AREr
AEYS I3 w3 @A T ol HEH S Iftmim | g S e aa 38t Suar 9K odt mrfenr Arer A, [de o & o Augefe &
HE 7 1, U9 gE 33 wreH (w79 © w3s" o8 iy Taw, 98 ten 3 Suar fod 5339 mon Aeu3 J famr 3 e widss ©
& a3 fog faafem 3 iy 89 fagus T'9s '3 el n9 T 8411 7S A9dd & & dns feg YSifeusT & fitdf & Har & Hat
3t fifd 8% AIT9 '3 SfHEH 9 IHGIST Wess 3 E3g I I | e ewrdr IHGISH wiss I96 B8 iy Siar < AEmder
EiEikl

Summary at 30% compression ratio:

I & I A AIFI &t I Aae | fom A 3 e feg Usnt fifemr T ardt ygra I g A w3 fon fiffemr € 530 = A
gIH 3 Jt Uet feorat T wirg JT &1 i A | ST AHH w3 Wi AHH, B & It JoHE' € ATl '3 T IHST S5
wWds i3 | &< 98Es & iyt fog & Fove-fe3th & Yorst ga Are 3 & u3-39 fidt feg Jone’ © ygre 3 ya3 Je S wifssmr
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T3 36 S | R X ufost fagr 7 gar 3, fsamfent & it 3 A3 T withls S i ToH @ AA3d =991 § g av @
A3 2991 € WEHd Weds 37/t | u3-f5d i 3 3t G eras A yEe o 9o | iy soga e afos A fa iy mev feg
fenge fadht 3fst wAF i3t I 7w, 837 & dT 3 9799 He o Idier J W3 1 9% J1g Jifde fiw 7 3fa 98 I, 328 8/
SuRH § It vioe rdler 3 | fitd uaH fe iy gaga T feg Wiess 87 39 © Ot 3 A 397 T fJI8 uaH feg whw A &
wWeBs | 8% & Ao [ i ydie 378 feg 33 usA™ & g9 gor iy 2 a2 J9-ad' T fedu dis /l, @A 3T s & eg a3
3 I it e 9K fe fsanfent w3 Fone & o &% J9-a9 i3 I6, 8% & 389! 218, Gt § wHSlad ag 2ere | fog' o2
iy gogat & S wnier s 'S3 ursAT It | B9 feg ug-aa fitd & wiue! foa HAer AEruz iS5t w3 @A T o v SeTe
Sfemr 1He 1893 € feg UsH I8, WiHEHI € AEUe SISt 9 | 67 AR 3 & 3 gE 39 99 IS U @ -3y mfaet feg ity
fHfemr e (F Wiganes Sraedn) @ Sod Jet 3 (g 3 iy daH 38t fua uaH &t Arfent wre H, fde aan & fed Fuge e

3t Hat 7 7, g gE 33 weH (Y 79N © W3et o fitd oo, 198 1o 3 S Re 339 e reug I famr 3 1 ua e

JIHSI T Tr IHSY '3 IH A& UIH3H & e 2 @3¢ I, for 6t 89 feaall wrAar 3 wifdd you3™Uas o sgeger Ifder 3,
g &8 fHfemid 2991 fog Ired IreaT T AoH J9= 73 8% feB Hales & dla It 72 ifer it © foa a3t fog fsaf@mr
& e 8 faours orgs '3 fenm B9 S 331 1 Far, wardt w3 &= fifd urad 33 w3 (fly A, 56 St iy man I ganes &
97 I8t T Wty feg Ae U feg iy 11 y=Z Ade, (9T 33 = Aaam w3 yAsHS 55 Y Ada AG | A A9Sd & & aRs' <9
YSifemsr & et & Har o 1t 37 it 89 ATara 3 SfereH g9 IHSIS Wess '3 839 I I8 | fifdf e IHSIS iess
FI6 BE ity Far & FEUe AT I 1 5F © 39 3 AfSTS 9 FISH o8 A3 fid ST A 5g3 a38 I8 | Rz &t
e Jd & 37931 fein 39 3 e & iy a2 & adt 38T AeeT AT =591 feg A i Hugeret T gy fea I & '3 =fanr
A g Sa A gw & g famr 3, 87 3 feg mine I famr I=ar fx fifdf & =93vs ArfaEt-arafia w3 A3t (dee) 7l fo
a9 &8 ITHSI ANE 3 &3 € 39 3 il 89 g7 dd wiardl 526 &4 | wireg 993 fid vt {7 |

Summary at 50% compression ratio:

I G S & AIT &t I Al 11877 € feg BT fed widhr mvrH € HErUaT JE | gt HHTH St IrStfediv & gn TaH
feg & &2 ries T Ao9 313 (fen M 35 Unre feg vat fiftmr e ardh yga I g i w3 fem ftmr @ a3 e g oant 3
It et fegrat & wig JT 91 flmr 7t (G fedt ug-f3y o feg fdg mra © A9 SF Jone’ © fA HEs © fae fior I famr

HF | SN AHH W3 S AHTH, O & It JOHE < AgTTd '3 T 9HST 3967 Wi 3T g AudeT ©f 9898 & i feg
3 For=-feIdt feoa 37 39 It T3 Ao 15<! 9898 & it feg & Fore-feddt & ygist ga Ae 3 & u3-f5d finf feg grane @
g 3 ya3 I & wigsr od 276 &9 (R fx ufast faar 7 gar 3, faawiont & ardt 3 AR T wifthls s9a fifd mav ©
HHIS 2991 S (IE T9H © ATH3S! TI91 © wieHd wags fE37 /| ity Borger & fen feg ft Jone’ € yge € e I96 sfgmr
fer Ir9e 89 fer € fedd HioTa Wiiss 96 &4 u3-58 fifd 3 37 @ © 3% & yg'e o 99" fitd garaar T afger At fo iy
19K feg v fena frdht 3ist Wi it et 7w, B & de 3 T'gg He 8 grdier 3 w3 1 39 91g difde ity mii afg art s,
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3<% G GuRH § It voe ordter 3 iy aaH feg i garaar e fog wiess 8/ 397 T It 3 fam 39t T fJdg uav feg widhw e

TIREES | A 3T ST AT YTTe W3 T8 © IME ST I3 waa TOgH UASE O HO'o3" &1 Aeldae, §7 39 Jt feg
e Foras & foarfent w3 Geriv & JiSt I8t fenfimr w3 Sifami & widaTg aa I6 IfA? widhr Mt feg 3fde 35 3
frge 3Tt § I s, O 377 it g9 & fog afdR Is fa 3= gig Jifde iy i @ &t G § Hs | ity Forear & freg 3 3
foans Fuger @ yrrdh & iy uaH feg Jove fegrgurer e Y@n 398 R § wufisa 39 37 31 6% & Afonr i i yats
s feg I3 wrgAr & g o fify @ o< I97-397 T fRdu JI3 /Y, €A 397 A3 & feg ga3g I fa wirl fiv oaH feg fsaufenr
W3 FIHT & 7 5% II-39 I3 T, 8% § 35S 28E, €' & WA a9 28R | fogt &R fifd Foraar & & wye oy 33
HEAT Ifemr B feg u3-fad fitdt & v fod AHEr HEUZ SISt w3 §F T 5t HEH e Iftmm ) FHie 1893 8 feg vreHr
TEH, WiHESHI T HEUET ST IE | He 1899 € I wIH3 6 A € wied g SaH e Ulg® T9n © I8+ HE fumr @A Al 3
& 3 ge 39 99 A3 Ure © -2 Afggt g fitd fHftmm e (e Wganss araedn) & Soa It 3 fer fiftmr Jimre & sam=ar
39 93 Afag feo fod iy I8 /I & FaEde i3t I 1 iy fifimr e & it fe fifftmr &y yoa di3, B fee AlaEt
2B i3 e ToH GUT Frone @ AaF 5g3 die a9 &3t g 39 fitd 1o JE 249" uaH ot Arfenr wrer /, fdg men & e
Fugefe 3t st Al 7, ug ge 33 ueE (i 79N © w36 o it 09, fJE daH 3 249 fex 5333 Uan AEru3 J famr I
U9 6 IHET T R IHed 3 I J9o UIHSH © [T € §8< I, for ¢ §g feilt e 3 witd Hou3yas dH sgerger
Ifder I, g’ o5 fHitm =391 feB THcd! I & Ao J= W3 B T Hios ©f g It A fte o2 femd fiur 2 Ua I1g

oA 1EBs T SBAgY ATId & A: wiHlS iy § Sn-foas € i3 iftr widss T fed a3t fod foafenr i3 fitd 8 fagus a9
3 feim 19 2= &1 AdF fHY e g oM © AT 29 56 3 3637 918 Ud 8% § 363" <8 T35 & 37 famim | gar, it
w3 &2 i U9 33 UaA (Fy Age), 38 It fitd oo 3 Frone' & 7dF gorge © Wy o9 Ao (fiy S vargg S0 7t e
feg iy 11 Y3t Adar, g 33 Y3t Ada w3 yAsHS 55 Y3 Aaa As AT ATSd & 9 aRs feo yIifeusT & fifd & Har & Hdt

3t fifd 8% AIA'T '3 AT I IHAGTI LS 3 3 I I | e eoirdr IHAIS niess a6 B8t iy Sar <& AEmdar
i3 Iret [T gefat But & o=t feg fitd i3S foros 996 B8 We I8 Ao | 53N © 39 3 AGHITST J41 € I38H &8
73 fifd 397 It 53 F3B IR | gyt it & Tfem AHa S8 wiue Ara sg Sorfonr 1, @R T Gt & fod faam fifenr | fer s
S ure A8 & 379351 fein 39 3 A8 2 i a2 A &t I8 HeeT AgwiEsT =591 feg A e Hugeet e gy fesr It & 3 =fanr
A g I A I & faor famr 3, 87 3 feg mine I famr =9 {3 fifd’ & =93Hs ArdE-arafHa w3 73t (Jee) 7R3t fed yag

&8 IHCI AE 31 &3 € 39 3 i 89 g g wardl 526 &4 | ey 593 fia vt ft 95 |

Appendix |1

Test dataset 2: Number of words in a document are 1898 and number of sentences are 86.
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I 39T 5TET 7l & IS Uzst & efowre ge 3 3t 384 g & Iftmr B8 fex wfaa Arar &g fourfmr w3 39 91g difde
Ty it & g8H T 9 d96 B8 HBH A HEA f fHare, iy faf3am T g3t a3 /il A3 & ugw (ifif3) & fex
HA3IUS 31 Oer &9 &3 e Juar © Feds feg =93 iy AfESt @ Arye »3 fendne 38 fifd gor @ fead w3 ity
fef3am < edt 8F 8 s S ngd! 3 fitd f3T © 99 ugmi i3 I @it 3ef iy fd3 o8 gai I8 I A< feg
e < arafid HoTr It 8A & v w3 83T I YT's dad I, A o i fef3a & 39 A3 st © 58 el 31 39 5o

T i & fon foans Ug <& dig Sy 3 7R o9 7Y, Aiers3T w3 Afgr Haar T fiar 9o g waar fedys & @t wia

FUTEHE &, fTH 736 I widrs 22 /il § TATd T Ufgseaar St {639 fimm 7 8ot U s oo & de 37 @ & difs
it a2 fiset it w3 39 '8 THaa (frdun) & &dt Yz I= 7l for yara g & wrd It i T arafia w3 drrfoa dies 63
U3 99 37 R %8 Ig 391 507E9 Hl & Smish U3t S gfowre ge 3 37 (38 Hg € Ifemi S8t foet widfoael Arar 19 fewrrfamr
w3 33 T Je fiy i & FBH T a9 A6 B HSH A IS ©f fHgre, fi fef3ad e aenst 339 #l H3 & ugs
(ifi{3) & fox FAZITS 3 der 99 f&3h Ig ) I 38T I famm w3 wsar G & 7fs ot e =1 fomn fog 8a333t yar &
ez 3, fd Uds 3wty Sarsdt & a3 yars 3 wraA U & fed It mast 3 w3 et 29 fod It spmidt & 5= 7 91 3
Jife ity 7t & 7 aifanret U w3 3fa § 3wl 37 67 Haewd 375 oo G & fea ot g As-frurdt se s dm @ A A o7
Jt @A & Ur fimrfanst <t 3femir g Ifae T gad & f&3n for gg & g & fifd g 88 fo yeud3™9 IH AEUS 396 B8 99
YT i3 U fHa-araa-a1g difde ity T o™i '3 858 IH & I1g © &M 3 88T o Yuar IeH AiSh Ao wEes Afe S8R §
3T 39 fEnwr w3 ! fed §F T ABH SfenT famrr 3F T8H 1ers & 87 § oe v 3 fenr, ge3Trag e 7 R e ©
€39 mine 7t I1g 3* AIE AHIHE 3, faud 13 a8 ft g8 J It I fem fermemr, Arom w3 figa Aear It it wAfg e e e
FIT & fogm w3 =96 T8 AT <9 83 o 313 7 Ael G § feneH A 'gig g4t s/99m ot wiA © fifdr feg fog femen
I 185 A © UfgS iy feg ity Ug & A= 38 SIr3< Auar 7t faan fom i Sas et & adt digendt aefest arfer

StSi I8 TaerTT fHw W3 =me Jyd iy =99t 38T i $37 AaHE W) 8 & 3w, Yax 3416 w3 foHgs™ & ¥ 1aieT=r
a3 s Y fHw & iy w/Ar iy wrogedie =94 §3HTdl w3 B416 T8 376 § Ul ©f I9I89 ASE 88 f3wd o3 o2
Fyg iy & &< i @ Uad $3=t § wiRfor3St 5903 596 © 98 & i HaR € g fHAs T8 AoT, fg v &3
s oy Ty i (St fanrAs ufenrsn), €8 HraH feg BiHS & 981 Ug &= aua i w3 Har fy wiggedie & v iy &5
I3 I3 I AfeH &t Jfemr, A ITBAS & gerdt I w3 for Yarg ufenrsT o < mEne feg @A & AgfesT St 18
A € gA i feg A st T @rs Jfemr 37 99 Aea wium feg 29-fedu Jve 81 U T 3! fors w3 #aar u3st
I YIT fipes Ie-H3T IfEBE 2 &a1 famm fo wis feg ot AIE'S 37 wiedrst w3 wieew &8 & wiug 39 '3 &t Aa-I

I SN YT HSAT UE T AIE W wWes Y9 I o A IaTed @ gagdd T fA3TaT OHdE 4 933 fHw-Ha (i & 39

W3 iy 7919 enrfemit feg wnaer witarg 7T fonr w3 1799 & feg Ieri3 fiw & $<9 '3 g8 J9d Agara-fa-HrSa arfed
FI% BB UIST 9 YI' 3d 13wm for 7R 3 g & fdg-yasHs = & e are At [ iy Afg I i3 AE3 © 38 @ wean

feg wells Jue Ao foR B8 87d9 2 fJg-yrsHs frgde &3t & ger3 fiw § 5da GUs g a9 8 Her i3 Al ug diaurg
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e Ageat & IeAI3 iy @ fedu fod Hatss S fonr w3 59 © UsTe 52 forH-8e-Tls & ATes &8 Jeris iy @ 3=
o3 & vrer geeh for i Jre Arod iy 591 & 397 A f3wm 83 & T AgeaT & wrurl 29-f30 B¢ facara™ uremif w3
F=AI3 iy & AITS! He & O Ag9 3 &8 It g wrfog ity & I=r13 iy & wirdlaee & fidsn mine I fer A 2 fitd
AITT PNIH! Tt F Ya f[J37 € weeH! S96 BT YR AGl HI9H Jerls fHw € 31 o8 fog Uas fore™ =8 Yy fiy AdeTg,
ISt Ty 3T, wiardl g8 fify w3 g Ao fify 9 (@ 3 il s g fify 9 I8 Io1 §F A a3 o Ha's Agea*
& IrdEa iy e 2 yFifem Hienr famm R 39a 3 fefsomars fogt & wiafor3t © ySifeu & eamge 3o gt §1 fitd Agerat
fed sfger iy HASMT B7ied W3 TI-wIer 3t At US Srfes It 99 OF <9 imyAst o8 I & wiede HY, A d9a 89 Haamr
Fer3 fiy fife @ Iafet ars A waa I © fosa 3 Fa9 iersH! foea feg BIftmiz 7 Son fef3aa wind fenadr § fa=
HWE 59 AaET 32 UfaSt Widraw i HaT (1845-46) 3 Ui widewr & ¥rar 2 38T W3 Uscs 341 da6 25 89T famrs fi&3m
o SIS T v S 3913 iy, SI9s Ares WS SUF™ 3 waoiers AaT'd 2941 SaTami & 597 Ha o™ w3 nigisd € ISH I H
& IFUE T TEE § I M HBH 2 T SOuHS A3 8 faurdie & wnug 39 3 It fifd 91 & AeSt B8 afte gae T
2HE" 59 oo fot feg 98! fosamss fity 892 38 Hoa fifw & & A8 3 HI3=Ues 3, 7 98 €8 (Ira'3) & 338 3 il
2 e Afsar § fedlfont aga wlaewr § UAs fod e 38 837193 396 feU BIr39 A faan s o fitw sordt &
wiAd frurd o5 It 7 G & U I35 Bud3 wigg= i3 3 fiy 919 @ 99 3 3¢9 I8 A, A 398 ¥id J 99 Aol oA s
85" & s 1857 8 B9 foa Ued feds 98 d fiy Aa-AHT § g difde iy 7 € ©F Ir3 §L9 I8t &8 saarfann fig fig
2t e 3 3 sHOSt Bfag Ued Huarar 3 gea a fa7 fog faad) Ausere g 3 Ifg aéh us for fd3s g Ff Jea ysg
HIri31 < Yf39Hs Biag, iy Az T Ao Ifenr w3 7o Ua © fivws gaenrar 5urd 23 &4 famnm oA A 8976 fidt fegarg
WEY At 93637 T I8 1S S9I9A & 1916 & 9 HATSH 91 o8 Buag fod dac Ji3T 3° 8n /i ity & AfESt 8 a8
s & 83 famr, TR a9 =fitrs iy $3=t & iy I3t & Iftmr B8 THSIST Ut HATfs3 J96 ©F GUIsT J13 S8HgY
Heas fitd gia1 Je feg wieh 1919 € feT 99 € ARG © &8 It Aeas fitd Sia1 T ufasT Ans 2 wifizrg fod Ifmm it diar
B UlIS yors AgTd dive iy & for wierg '3 wiig yoradit 316 99 fifd IS Jat € 292 I9yg fenrfemr sitsh 1920-25
3 i’ fog II9ena™ AT BiI9 YRS I WaoH A9ad ©f S91F 166 el w3 for yaa #ast o U8 39 3 Aafesr & fifur
& AT-II31 Uud '3 I'93 € §3393" Al 936 TG € &7 8 wier fon Aeds fev Ff el eenre yEus ane, iHeEr
WG TS W3 Heas i Sia1 € 3793 & 53393 Biud feg 598 ZHa w3 tae's § e J=4T 1930 8 feg Haed 39 fiy,
HHE IFEwT YEua IR, IR v €8 w3 Aeds it SiaT © yo's g a1 3T It Aeas fifd i, it wardt €8 feg
HTHES 3 e i3 Pt wiardh €8 Jt e e orar e Y ySifesa e famm 1930 & 3 1 39T fy gnier UE & nigreret T 29
widg ger I3 §R & et & foa A339 way Aftmd gic o YHIEsT S8t S8 Fuan ffenm oA 58 69 Uua sosons, Agg
UIS i TaedA WA S JIe 7S w3 iy giliriéh &3 fod39 Augd v d 6% & Aerg 8- G5 & 3wt g ada v gd
&g fam & Fugee 7 g &3 g I2 mS U= & sfoge! 58 19| wite R Hos! 96 HI3HT It w3 I3 SeeH 37 &

HACT 39 iy & & & ure odt /it ol w3 a9gr 28 feg Yora Je f9a™ i3 HAed 3797 fiy & IHalS S-wget A wirars
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3 ST S3= S Hr 3T iy & iy o feg fifdt Ae wiiaet 9t wiind fesemi 889 39 '3 vAes 3797 fiw @ Hasw ardh
T orfHEed3s Biag © fedu w3 fifur 28 Tl 3t A1 AN St 3931 AT 38 SASY Id6 & &I 39, U J9I9A ©f »dst
FrCT BFIHU G usTH I H: Fa iy 37 iy YU wigh's e & AsH3t 88 ISt feg fega faor i3 e aes 69
HITH Ul T gt fedy & a9 Aeer Hi w3 fag 8 & Tr fers HaT €96 iy Sres’ & 34 393t <8 Y93 59s &8t
fgen nrg fEShr Fier T Swidis & g Aaer Al el fog SR & fo3 IR9r X Ha=wr ardt & €99 39 3 . Udiag §
JIeNTT AT BfIT TIG WS AT fa8d T wft 5y 3w Emit it AgeeH §ug rd SuE 88 gR § Uee
3frr 7 1940 A o8 7S UfaA3s S Hal ArgHE W 3t for e A9 3793 o MUne AES Bt o fia-fed &3 HHeT
39 fity &t 7l €7 T feora i, 3793 Wiz 99 U A feg A9 wiaU-Htmia 3 Bofamiz 3fg Aae w3 for A Afeares Qusia
RS J51 HASY 39 iy T7de As & wime 9793 <8 A9 Uafid w3 A Jic sdies o gea o8 FIfmiz Jfde fogt
3u AT FOGA W3 39 I miAe SE UA & 39 Ad, fiA 398 UfaAss Je feg wiftsm wiere w3 Afecre © 39ed 7 Uiy
T 23 59 & A9 3 Ufgst M w3 wHE SIS wuEgE §19 AT 39T Y & I e 3, 7 widl A a wardl €85, IpHeEt st
2 Higwi feg wigz I8 Unarg & <3 I8 w3 urfaAas Je feg wifesm it <t 40 St Afemr, 519t @ AoRaH foord w3 wad ity
TIH WHES UIASS 129 If a8 w3 UrfarsTs fog amid dare 841, a8 fitd i & ure, Haraslh Uars A g Ui Hamar ardh
w3 Uf33 afgg Wl © 39e8 T ey J9¢ I3 89 HAcd I9 iy § o 3397g &3 & Ji9vee W3 §F fegdu roTd 33t

YOI FIC AS |

Summary at 10% compression ratio:

|3 B ugs (ifi3) & fex AR3IUS! aH der 39 o3 A 6% i owie fog3 o Je 37 8o § dfs et o fissl it w3 &9
‘o ersa (o) & odf yuz Jem /il 3 S urgs (ifi3) & fea arsgurat o der 9a i3 a1g i St 98T J famir w3 wraar
€A & 7 St Arfes = famm fer g 9 e & fifd Ju w8 fod yeyd39 I AETU3 996 88 979 U a3 ud fHa-araa-31g
Jifde ity 2 i '3 I8T8 AT TS AT & 87 § AT a9 o w3 [ fed §F T g H dfenr famr 37 asH 1erst & §R & fiae
H9 J fenr, 'ge 3973 8 I7 §F A = T €39 M M 'Id 3T A9E AHIHE 3, faus A9 38 A 95 I It It e A S
U & fJg-yAsHs oH & Are I8 7 13 fify Afg 3T w3 Aos3 @ 38 @ wiegr {9 wdle 9ve Aol fod fog S & 8oz
I I HIH It & §BY 39 '3 3. USag § JIewd™ BU'd B9 TIe wardl ATfed faga T wdt 8y 3 wiarsmit Emit

TRt AIIIH QUT '&rig JuT &dl G & Urrs Sfrmim Al

Summary at 30% compression ratio:

I 39T 5TET 7l & IS Uz3t & afonre ge 3 3t 384 Hg & Iftmr B8 fox wfae Arar &g fourfme w3 39 9ig e
iyt & 980 T a9 d96 S8 UBH A WA ©f fHare, fiy fef3ad T a3t 339 /il A3 & ugs (lfi3) & fex
AA3IOS I e 99 &3 I1g &ad 2 it & fon foans Ue & dig Ju 3 AFg feg He, AerssT w3 Afad Hadr e fifar
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g frg HiaT fedue & /i w3 AuamiE &, oA 96 I1g wars 81 | § IR T UlggTesT =t & f6 396 flmim A G5
U7 g f5g3 & Je 37 8% § af3 it 9= sl /il w3 29 ‘@0 ovrse (fdun) f odi yuz J& /il foR 38 Id 39T 5deg
;& IS Uz3t S efowre ge 3 373 (389 Hg ©F It 58 foa wdfad Arar ad feurfer w3 Sa gg diffe fu A s gan e
T IIG B HSH Afrmm 3 T Urgs' (Wfi3) & foa Rzt 3 O 39 &3 Ig Wl I 3% I famr w3 wrer @R &
TS St Arie ST famim &3 It @A § U fimifant €1 3T 9 Sfge T ge <t €3 A g1g  'siT° & i U 38 o geyesg
IH HEU3 96 S8 99 Y09 3137 U3 Ha-oraa-3d difde iy 2 o 3 888 I & 9ig © oMl '3 888 o Juar Srfen i3
T WETS MHE & @R  de a9 fonr w3 i) o G T AgA Sfenr famr 3t T8H 1erst & @A & fige W 3 Ufenr, ge 39 aig
fofa I7 @A A e T 39 mine Hh 'gIg 3 AT AHIE I, foua A9 a8 It 98 J arét I G5 & femeA /I Sgdt S99 1SR
2 gaai THAS T8 AT, i’ T &3 e wis fiy 7t (T3t fonrAz ufenrs), €3 uaH feg arfks o I8 for wis feg ot
AIT'T 37 WEdrs W3 wWEISH &8 & WuE 39 '3 It Are-T 996 39 933 -1t iy & Iger w3 iy Fag ewrfeamr feg
wEr witierg 7HT B w3 1799 & feg Ieris ffy & BJ9 3 = 39 A S-fo-HB A Srfud 96 e UfgsT a9 U™ &9
fem for M 39 Uare & (Jg-yasns o @ A a1 7 3 fifd Afg Je w3 'Aae3 8 38 © wiean' oo wells IR AeHIa
EA3 fify © 97 9% feg Uaa forsT @8 Y Ty Agers, It iy &3, wiardl g&r fify w3 gre Ao iy S (B 3 g
T faaaH ity 5e) JI€ Io iy BiaT € Ufad Yors AgTa Iine ity & fom wene 3w yoredtt 3756 f8 fify I3 9
T 292 FIYS fenrfmr ASmiTeT Aod € F918 I66 St w3 R Yard W3t & ¥ 39 '3 Ao fes & it § Aeg-I9T

g9 '3 3793 ©F A3393T A=l 936 SEa € 83 & Wi AfEe TR AUE ads Ha3HT It W3 I9 S 83 & HACT
Fo fiw § 5 & ure ot At 137 w3 F9en 28 fod ygra I 9T 3 Hed 3797 ity & &St S-wEest A wirers' 3w
BT 699 39 3 HHCT 39" iy © HT3H I & ariHB=a36 B9 © fedu w3 fifur 28 gt <31 a1 A 2rt 393t A &8
SHIE I & BIR II, U FIGA ©f St ISt HFSfind § &t uzr A (5 1m 3797 ity 3t e Jus wigas e & At
BH IS feg feug 9T At w3 A args 89 Haa= Ufemrs ©r et fedu & o9 A Hi w3 fag @A § grdl fere Har s
e Saes § St 3931 €3 a3 a9 B¢ 32 wie S Star & ovais & S Aaer Al fd fog Sre & gfes J=ar i3
HISH I & 889 39 3 39, USiad § I9end™ BT BfJ9 TG Was! AdTed fagT T et 5y & wiarsmit St it
FIIGHMT QU Brg T B8 §F § Urre 3frmr miffut € 40 SR Aftr, St € AIRE s w3 widd i oer wREs
UfIAZS feg Ifa I8 w2 UrfaAzs feg ama Sare 34, 'Je ity 39 & ure, Hargsh uamg

Summary at 50% compression ratio:

I 39T 5TET 7l & ISt Uz3t & afonre ge 3 3t 384 g & Iftmr B8 fox W Arar &g fourfme w3 39 91g difde
iy it & g8 T 2T 396 B8 UsH A UrsA T fRgre, fitd fef3am e gar3t 339 /) |3 < urgs (nlfi3) & fex
AASIOST I der a9 Tt | it Yuar @ Heas feg T93Hs fitd AfEst @ Mg w3 ferdne &8 iy gan @ feam w3 fitd
fef3am & ed 37 35 fimrs T agdt 3 | ity fif3T @ g9 uami w3 as e 3Tt fitd a3 % gah I8 96 | T3S
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feg iy & oafia moT It €7 & 7H w3 8379 s J9T! 9, A & iy fef3ow & 39 Aras et T seaar uget 3 1 9

&od BT At & for foans Ug & dig I 3 7R feg 7Y, ASIes3™ w3 AfgH Hadr © fHer 9tfemr | fog Hiaar fedys & @ w3

FUTEHE &, fTH 736 I widrs 22 /il § TATd T Ufgseaar St {639 i 7 8t U s oo s de 37 @ & difs
it = fiset /it w3 39 ‘€9 eHsaT (Hdu) & ot yuz I= 7t for yara Ig & wiy It iy & argfial w3 Ao Hies 63
U3 99 &3 o S8 gg 391 50ed Hl & Smilst U3t S efowre ge & 31 {38 Ay ©f St S8t fod wfae wrer &g fedrfeonr
w3 29 9g Jifde Y 7l & g8 T T I96 8 HBH A | 1A € fRegre, fiy fefsar e aari3t 33a /) b3 S ugs
(ifi{3) & fox FA3ITS A der a9 i3t a1g ) It 98T J famm w3 wraHr 8 & 'Arfs ot A s famm g1g difde fifw w7
et g w3 9fF § Sur 37 B AacHd 373 feg 8% & foa et § Asfrdt s da @ A At s St ga ddn
fimrfgnit & 3Tfemir g gfge T ged < 837 A g & 'S & iy g &8 fext Heny3™9 9/ AEUS 596 S8 /9 UudT sisT U9
fHa-moa-gg diffe iy @ ™ 3 858 | IH A 91 © &M '3 858 o Yudr Ifer ST e Waes AT & 8GR § de 59 fanr
w3 S} fo §F & FgA Sfenr fImr 3t T80 Herst & §R & fioe e 3 Ufewr, ge 39 g 8 7 GR A S T §3g mime /i

I 3" AT AHIE 3, faud A9 38 &t g5 J It It € & ferea At Ig =gt a3 1 3t wiF © it fee foo femem 37 18
S ® Ufgd wig feg iy e & AgH3Y S8t sars'g Awgr Tt faar | forn M €9 fity’ & a1t dgerdt gerfest arfor s

BIG T AT § U T TE9 AIsE B8 g o3I S © gdami fHAS T8 Ade'g, g e &3 e wist ity 1t (Frat

fanmAz ufenwrsn), ©5 oA fog TfHS & I8 ol wiHs feg I8t AgT9 37 Wedre W3 wIed &% & W 39 '3 9t Arg-go
II& Bt | YT HSHT UE T ATE WU WS YIH 3 [9F3 fHw-HT iy & 99 w3 iy Ara1g ewrfami feg wider wiftarg m famr
w3 1799 & feg I3 iy & BJ9 '3 S5 I9a ATSI-f-HSH afer I6 B8t UfasT a9 Yo &d fnr | for A 39 e
@ fJe-yrsHs o/ & 7re I8 /13 i /g Je w3 Aoz 2 38 @ wean oo welle v Ao | o8 It e Arfas iy S =3
fiu & wrfigere & &3 mine 3 13 for A @ Y AoTS Awias! ST & e fJ3F & weedl! 996 831 U8 7S | Haa ™ Ieri3
iy @ 97 a5 feg Uaa fors 8 i it Agera, It ity a5, nardl ga7 fiy w3 5o wrfos fify 9t (G 3 i s
faaaH fitw 52) I8 Io RfFTA WS fenSh & 6@ 1ire I3 Aer 37 Ufagh Wiarew i HaT (1845-46) 3 Ui e & vramr
21 38T W3 USes' 391 996 28 G899 fimis i3 | Hrg AT 26 © S9HTAS A3 et firurdhe & wuE 39 3 Jt iy 9 & AsTHET

st Iftmrg gaE T eRsT a9 fonr | fogt feg el foas fity €92 98 Haa ™ iy T & 7S 3 HI3=UTs 3, 1 98T 8

AI3) S BFE 3 Ui & fitd Afsar § fedfont aga ke § Unre fed e 8 €371J3 396 o9 SaraTa AgdH foar fon
B8 Qo' & wil 1857 € 26 foe Uad fodls 537 3 fifd Aa-AYT & 39 difde fify 7t @ A IA3 QU I8 o8 saarfanr | fitd
BT 2 Ufad yores AgeTd Iide i & for wend '3 Wi yoredlt 36 fog fifd Irraise Jot €t 9= I9yd fenrfemir i3t mfares

HIFD & T 6 =t w3 frn yarg w3t S 4G 39 3 Aoest & it & Aos-393t dua '3 3793 € #3393 A 936

FEEE 2 &3 Y nier | wrie oA ATE 196 HT3H It W3 I3 FEIGH! $37S & HHSd 39" Y § o & uie adt /i dizr w3

FI9A 28 fog ygra Ier 997 X HAea 39 fiw & IS 'S-wHd 7 WS 3 | wifrd sy 898 39 3 HAeT o fiw @
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HIIH I & STHBEISS Biog © fedu w3 it 28 Tt <3t ot it S+t 3931 Asith ¢ SR 396 & B9 99, U Ad9A
oSt Iredt F39fiu & S usT A I W 39 iy 3 i Juar wigHa e & AeEt s RS fee feed foar M i3 o
FIE §I HIIH Ufenws T Fee fedu & a9 Aaer H w3 fag 8A § Trdt feme Har S9's fifd drerst § 3t 333t 8 fas
& TE f33A wig fiShr diar T Svans & ST Aaer A | 8 fig SR & 6fg3 I9ar & HosHT it & €98 39 '3 A,
UEtard § JoenaT T BfId TIG wadE Ao fa83 T wift 5 @ wigrdhnit St it ATra i QUS 'ard JuT 38 @R
& Urre 3frr /| HrAET 3797 iy g Aa 3 e 9793 feg ATS arafidl w3 Anrfia 3ic Irdes & e o6 Bafumiz gfae
| Tt <t 40 SRt Aftmr, I3 © AIASH 8 w3 wad T TgH WHE'S UfarsTs feg I3fa e w3 urfanss feg amid Sdre
Fd, I ity 3T & U, Herash U A

Apendix 111

Test dataset 3: Number of words in a document are 1105 and number of sentences are 57.

for M vAes 39 fiw w3 famidt g937a fiw & i g e 3 €83 & i & wigrerel i3, 6 wear i witd 7, Are i3
93 T e I fewrfomit feg =/ 9 Y83 I I3 Io1 ofdg w3 ues fegard a8t yard © 33T 399, U3 fod 318 '3 @9 AfoH3 As
13 fof 37 HAeT I3 fifw & Ty Hosfias GUe uaa § fisT urfenr A=) for arar 88 Y3 fiy 39 & J-aar serfem famm
3 fify 33 T93HS I8 T ufasr iy &3, AR & iy fean § Sever 2 s o for yarg 89 uSuge<t it Ivaist 3
&3 I famr 7 fog & foar 7 AT 3 fa afag & Y3 iy 39 § go9nr famm esrgu 3 fiw ad & ofag § Ui 5 sfag 9o
T T YIs fered feefonr | U3 @ =) a9 & W 3797 iy & il 3 uag § T 96 88 Y9 3 arfenr w3 ol HaaE &8
it feg He-9ig He o s 07 399 g U8t &Y & Yo 3T &'fonn U9 Tfdwe’ € Tfge a8 I9d &di 7 Ade) Y3 iy 3d
wy for 2fgE T fifdrg I famm 1966 & feg 7 Unrs 7er JT feg wiftr 3t @R A H: 379 fiw-famiest 99379 iy =9d1 e

IHeIE feg fegds o8 &37< T Avt wis feg fear gar #l foR 38 o s § fitd Iaist & 39 feg Se w3 ferdie diaafiy
T A JfgE @fg3 II9M A3 Tz Y  iHE! Iaear yHus st © YU's 556 &S HI3 UdUI™e HF HIrI3 JT S w3
T AT =8 WSt e T ygre & 20T &9 A3 €319 iy @ MY wadt e feg iy SiFiel 291 § Sadt A 3 Tas fiisr
famm 97 38 IASIIT H3T IfErGE w3 Irdtsa fug feg fanade & AeH3t &8 ei-dg 58t 39 MWz 3fT éh A
o9 for A T T e Ie13 iy @ gmie T8 wur-onft T8 AfES 578 i3 A AdeT I | U ‘T W wars wargmit g for A
2 H3fod Brfea w3 gaear fe Ha3di, 7 I9am fiw & &2 s 8t fHftmr w3 fearr 939 <8 Aoea ford &3 BaHe iy
&tz A3t Aear Ui I I g J Helt | oA m e B8t I alE & udugr & widl 395 T fedl fena St 919996 fitw Saa
AOHE wiewm U o S Sgfaar o Yara 7 v & 996 Hl 2931 IHGIS (< @A T dar-Ad3 H: 39T fiy A wid wrean
es dg AT &t /N Uz &t fa? EorgE w3 faart 3 < 97 fod iHet JIoenaT ysud anc € yaradl 8¢ g I9996

iy 293 U 7 fimr 1 1973 €1 feT II9T96 ity S9F7 el I9ea YSud andt o yO's Sfewr 3 I S8 A8 S i &8
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7 & I3 gt Ued W o feg fega & a3 iy udua=! & AgH3! ¢t Fiugn < ufgsa3 J Jrh AT Saar e
UfgsT Frar JHEl IS e HIZ a9 Y&t ©f WAds § odrae Al 8 T fiy ASEr gorae<! ude w3 i Usd forer & fog
I e gerfemm I 38 Ufgst gE3t 1978 8 T fadarat-fity a3 #t, fAn feg Wiz di934t 78 © vars 3 <id Aou=s
iy Adte I 98 8F AN ATaS T 437 < wadl Ht U9 Agarg UEa &t WadE-A63T i wiiddt Agarg & ude fer Hesat
W § 6538 wiHe-T6a ST & AT I9d ST T9 i w3 &8 Jt dedt Agard © 399 § & i Jies Jue A, ug
9996 iy 2o & Uad udud=' © Wgds feiHdTr 3 guirem o8 Fif fegrg-Teied Guds was 363 ewd' oA ge3t e
T FIG T SAST A1 oA YyFg fsdTImit @ AT STElaTe ©F gaHaTHT ATt I T9H W 9T, H3 A9ss ity & 833,
g Bfgg w3 S8 AT St 9B it weeret iy uduaret w3 fein o9 39996 iy Zaam (S39 yars if: T Y i) sdt
1T gES A o A wiH® feg wars 3H3 S Yf3e w3 1] I A & AS™HI § & w39 s &1 il 7 o il Flierg
297 & gIS i3 T8 o8 iy udugre & uTrgl i3 SsAgY A ole 379 Gud3 iy Arfaes 88 s 3u3 Arfog 98
AIE3 HSA T o Ued fedls 98 & 3 feg &= 7H w3 AIA O 996" HI J Afm e it & 3foA-aforn Je w9 §
&2 fAfag fit Iefest © Tfed feo I 3 Uaa-8AS I3 w3 e SRS 391 996 EMif ATSd! 328 T8 © He® HEE ST JaaT
2 fegzm w3 fere A &% It A3 7 Aaer /i for A @i weae' & A w3 woTgel Ael © dgurfans @ e 3F feer iftug
&3 feg U AT B8 v foged 396 UE B8 WA <8 fegds & gee Uer o J Al fo 35-wod feg arie-3des
AHE3 (1985) I3 TIU/EHESH & BAr3d Adt I | R AHE3 $ o B w@er afv A fdee 99 | ug I e me3 § i §
g3 =@ A fod e T @i & Hae wHS feg gie ardl, wigrs iy frr mis3 fod 98t &8 IHEsd & yus
I TIe A oA Bd @' < givar gaTar RIS @ fHy & J Al | @ud A3 &dies TR U Fo3 3T At ug s 9%
J9 I Hoga Fh 1986-92 3T waAE &3 Yl T AfEST feg It fegae 99 w3 wiandt udh Idh ue iy Fo-AyT T ufsH
i 3 gearar UgE S8 w3 fifd Sree' § foa w3 I83s T8 AfEST o due 54 89 I+ feener € Afeurad S8t

2@ g gee fomim | Yo iy Sres w3 Haee 39T & TR HiaTHasT § fe-fas ufgee fenr w3 3793t Aa3™ Uddt a8 Afg U
3 T B3 T oA A3 g T9H-3IE1 WUEEE B © HE9H J AR Ho-(8) fifd UE enier Afgde w3 AT S I8 S W' §
ErIg I9er, 3t 1 fifdr fedu 13 I 56 33t yB'9 § aarfanr A=, (w) fitt feg UASt Sieren fegth Iear & 879 G581 1997

S feg O i3 3 yaH Y 9128 & I H3™ T WoT HEs W3 wAIsmi 9Tt feg AessT 58 Wi o8t 98 09 s fiiar

1 U9 iy res feg uAd 593 w3 diesT & 9ea § 88 U B¢ Uradl 7 mrid Utd 3 3dt §UasT & di3 famm Iwaisa
g 3 Urrst fHuf S HaT w3 I 38 203 wiitiaa 8 &8 ward! T8 T Si31 § wisdifent a9 37 famm for Yo Agara 39
195 I | fedt args A fa 83t It Bt for IS 3 & GuaH I I8 w3 urIghie St I feg wardt €8 § Ir9 et uEh
iz & yedt 83 Mz Ags3st w3 fHftmr T adwr = /i frg' S0 9397 © fesearAedaad, gsd Audr & wAtT 83 ©9'%
39 J famr 7| o S Uaa-GAt B8 38 f5 919 GuTrsT & ST flam, /It e € ugEr © 983 39 =8 918 U witmmuar
feg wigHHGIIES" § &8 UgE 38 3% & JI3 fImm o3 fig 3 i3 Urre © /s’ feg, 39U wige (k8 &t ugdl &3 =8

fefenrgEm) T wgu3 3793 © AS I+ fed 30 I o3 AgS3t 8 € wiue §or &3 Jt fllst 39 Urihf 9 1 ga uA ity
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THSISF Har (FFarg, uren &t 23, Urrsh 982 fogra wife) Haege & 5 Hoaer I=13 iy @ 9 & e 3 a8 &8
s 37 famrm, 377 iy HofrasT ©f 82 3t Ut it 72 1 313t f8as 3 i Hoa T IeAs iy & & daa Iefest 3 ug
Al /i w3 s 63 T Yf3er § wiedifent a9 T Imr & Ji3T A | o8 foeg S9aT J96 T8 918 J [ wideys Afag fe
feoAz-8-usH & AEveT fors It fef3om feg yam fiw 5e8 & wredrd! 2 Het Arealt mrist uF feg g S & Arave o
f9gr 3 fx fieft feg gihias usdt &t o, ot 56 T390 a5 feg fifd fidsa S Je s S So g 9dt 3 | Ade g s i §
o It f9ar 13 fitd v orar & »wErere! Wio-ufgonr € 95t feg I 9t I (for ofs &% mrfee il A9 AfgH3 & J98) + ity
FOHREMT T 3T AoHS &di AG J9¢ | JIIETT 5O 3fdd W3 wds Bfdd T 896 feg iy gthe’ ©f 88yt gfiar &
FSBTen St 7T AT | U Wil SiHI<! 2991 TUSH, S w3 &80l 5 d Jfd famr 3| 87 feg dad yFisasr S wAd we
3 R rgs e firar3ifefaarr i wisg-fedth fenrfimrat ArgHE wr Idhif 9% | fog & fagr 7 Ader 3 3 e93vs s feg ity
O 79 & farg J 3 faue 39t I | wrfeT fodt e93Hs HaT ©F 23t gE St Hal a1 203 Aet € WSy © Tufomt feg Tud
U e © g3 w3 3 Ioen- iy s T fodt fugds ) fifdt & Ayfox 39 '3 1995 W3 1997 o8 wadmi § UsSs SgH3,
JEI&S I BT JEit UfEH Triteit 3 391 wr § iE37 LT wearst T oot tRsl a96 o @79 Wl By H3d AgRS IH-
Y 7 e fo3 Aoars =75 fodar-Ha9r U © AoHE U1 & JId A | 1997-2002 feg wadl €8 & uas=et uraet §ig damifiarg
< 3ae 5= 3 I € T AT fog UE T yHeHT B13d Hea 9 97 841 I vl 7 Y udud= o8 yAsHS T T fde
&3 TH g I I & A I HFd i w3 HAeT 39T iy § pee e T 83 ST w3 g 936 7 AITSTS-E- e
forar famm | ug fogt O=t $3f 3% Sfagd iy ySeusr g2t Idt | wAed 39 iy, AT wardt T8 2 I afv fRegag us g= 9
fegae 3J | A s feg S ofa S EA & 87 T2t IS, e A GRS eI S aua 3T M IS BT A WER A |
TIIHS TaF o0 fomony 91 fig 3 fa Arorgs iy (372 faR 03 &% < AO3 I=) Ug ©f winst Afast 3 et I w3 yg e iy
YFt fd3r3a & 3| it Agu w3 79T § Yod-Hori3 a9 AN Sl A8 3 & 83 J | e AfaSt S e B8 ferdls I mezdv &
g9 I T UEa g3 © g Hia &' I A= | oyt ol 381 38 3 fa U Aot it A ardt 3 | vt & 39 iy Rme o i3
& Jt 539 fifd fegae I | MA-AY deg aldhw @ e I A 73t Io | A W Aos eR B kg I vl ggum &
AEHI B8 fEHaH AT 3 36 HE UG WIUT 996 8t 33Ud It foH yis © 833 o &t Arg wirtdl fifd Afast At uas famis
J e

Summary at 10% compression ratio:

1966 &: feg A< U g Je feg wfenr 37 87 7R 1. 397 fHY-famirast 99379 i =941 e 38 IralEr feo feods o8 &3
T A RS feg fegr gar At | Ug "I vt wia® widd T | fet A e 38 I HatEt € udusr § i 396 T fed fenaat
ITI6 iy 2a3 ArgHE wifewr |§A 7 Agard © 37 I wardl Ft U9 AT e &l warst-Ae3T At ifer i S westet
& A w3 WS Hel © digurfant & wre 3 feer 85t ug &3 feg Ue AT &8 v fogred 396 e B8 ISt o
feg9s & g<ar der & I Aal (ffd TaA-GIS wuT8e © € HEIH J AaR Ho-(Q) fifd U enrar Afgde w3 A3 € 38 © wis'
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$ EFIE a9e, 3° 1 fitdf fedu o3 9@ §8 33t Yora § aarfanr AR, () Tt feg UAdt ateran fedth seo & 53 G5 |
WIS 7 T USUSTe' fog yAgHS 241 TfIE &37 T8 09 J It &l A 15 Had Y w3 HAed 397 Ry § g da er

S IEAY W3 Vg I3E' A AITI-E-nraH faar famim

Summary at 30% compression ratio:

&fgg W3 USS fegarg &t Ya'g © H3SE I, Ud e 918 '3 89 AfgHS 7 IS fai 397 HAeT 3797 fiy < iy wafiesT gug
ygz § feer ufonr 72 ifer Ir9v 38 BT iy 33 § Ju-3a gerfeer famm | 3y ity 3d 293Hs 318 T ufgsT fitd &3,
AR S fifd fean § Sere S Ho v 11966 & fog 7 Urrsh g Je feg nifenr 3t @R A o 3797 fiw-fomiddt s93a iy ==dt

e B8 IS feu feuds T8 &3 & AW WS feg fegr gar /| H3 Por iy 2 fHet goenre ysud andt © yors 556
&G HIZ UIUTT U AIrIS JT S w3 g Ae & wilSt Frfamif T yge & =0 &4r | A3 2319w @ minadl es feg
T SAAR =991 & Fradt /ivr 3 1as &3 famim | U9 I wig wials wiardhet & | it A e B8 IRt < uduer & wiat
336 TT o g3t 9996 W ST3 Arane witwr | €1 71 Agard © &3 372 wiadl At Ud Aderd 'UES &l Warat-Aa3T
| for yarg fadardt @ mrfad Sreiare e gaHarHT Ardt IR | T9H W AT, A3 A9es iy @ 533, uad sfag w3 =fsg
AT St B i wewr=t Ty uSuare w3 fefH 39d II99ds iy 2a7m (I39 yara 1 I Y <) B¢t 3isha gesm /e ifer
TR S weETe S ASTGR W3 woTgel Al © WewrTanl B me 3 foer i3 ug 3=t feg e Ae 88 Wi fogred a9 UE 58
THIS! 2T fegge & Iee v & J Hell IfeR I8-wod fog Iie-8des MiS3 (1985) I3 S90V/eReT ! & Bdrs'g At
It fer AHE3 & e 8 B8 Al J fdee 3J | g I9n-SI5T wUE8E © © Hé9H J AaR He-(Q) fitd e enrar Afgde w3
AIE3 T 38 T WHS' § GAIE 9o, 3t e fedu o3 318 §& 33t ygra & aarfanr AR, (w) fitdt feg LAt a9i9r feddt srear
T Y GoET | TGS U '3 UrArst fHut @it Har w3 I 88 209 witarg 8t B8 gl €8 O 313t § wisdifent a3 fi3r

famr | gui3 g 3 fa Ui @ Agst e, 39U wige (e8It ugrel &3 =3 fefonrgsm) T U3 93 S A I feg =0 3

T UR T IHSISE HaT (TF191F, Urehf & €3, U Sae fogra wife) Hae@e & & Hoger Ieri3 iy @ A & ue 3
FITEE B fimrs 37 fam, 3t 1 e wasfiasT & 82 ft f3ush it 7R | Aoee aua fitw & o &t foor i it e o &
WITE Wio-Ufganrt © I8 feg & It I (fer 918 &5 mrfee wil A9 AfoHs & J88) 7 fify gdiFidmi T ST Aors &t 7S
Fae | fid & Ayfos 39 13 1995 W3 1997 fe8 W@ & UIa SgH3, IIRIGS IH TI'e Jemit UTSH ediei 3 Sarwr & fid37)
TH AEe (g U T HASH" B39 Tt & 97 ST 318 wadl 7 fHy udugret feg yagHst @91 oride 637 o8 ader I It adt
A S e fHy w3 HAed 39T iy § e e T 93 Sead w3 UE 936 A HIES-E- v T fami | R wine feg
< afaw § §A < 87 =2t IS, o8 It @A & Ao-AYd < o8 3 IE Y 3 RS B8 iR Ae | I93HS Te oo ooy
3% fog I f Ags iy (=2 foai U2 o8 & AUz I) U & winst A I et I w3 e e sy yFA i3z & 3
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Summary at 50% compression ratio:

fer 7l wATT 3797 Y w3 Imidl aa3'a i & fr T 3 83t &3 it & wiarerel S5, 6A Fear iy wiia 7, e i3
I3 T e IT foFfomi feg =  YgB3 I 39 I | ofdg w3 USs fegaa I8 Ya'd © HIsT J9, U< i 318 3 89 AfosS /s
fa famt 39t HAeT 3o iy & fitd HosfiasT §Ue uaa § fdg urfnr A= (fer arar 88 37 fify 33 § Ja-Sar e famr
Fr iy 33 293ns 38 T UfgsT iy &3 Al fr & i fean & Serer 2 s o | for yara 89 udua=<t iy I7dist 3
&3 J famr 7 fog & oo 7 Aer I 13 afag & Y3 iy 33 § sa fanr iesagu Y37 il a9 & ofag § Uars T sfag 998
T T YIG fere fearfonr | U9 © T a9 & W 3797 iy & T 3 usa § e 396 88 Yo 3T & w3 A Hage &8

et feg re-9Ia He T s e 59a de ugE &8 & yar 37e arfonm | Y3 fiiw 33 wry for =foe e firarg J famim 1 1966 &t

feg A< Urrs g Je feg wifowr 37 @7 7 H: 39 fy-famrest 99379 fity 294t e 38 gralst feg feggs @8 &3t & At
WS o8 feor gar Hl | A3 Sat Y € et JIewar y=ud anc © YOS 556 &8 HI3 USUTS! HE HIr3 It Sami w3 g
AEr T3 vt St T yFe & 20T 9T | B3 2319 il @ i waEl T8 feg fitd SIS 2991 S Srodt MiHT '3 TEs 3T famr
| UG 'TH Y S st e | o A € 33199 Srfed w3 gaTant i {3, A I9aH iy & &< Uars sd fHfemr w3
A 939 <8 A9Ed fera &3 | BeHe fHw € 9 a3t AT Uarsh g 38 &g I Aell | el 7 e 38 ISt < uduar
&I 396 T e fenia St II9T9s iy 2937 Arare wiewr | S93HS IHaId! feg R T Yaor-Ad3 H: 39 Y H w3 wiedn
FEs Ug AT i Uz &t a2 orgE w3 faart 3t € 97 19 e JIoenaT y=ud ac! € YOl 88 g II9996
iy 293 Quag 7 fimr) 1973 & feg I9996 i 2937 et oo ysud andt T yors S 3T T8 AT A il Al &3

H & IHAS g Uaa iy ora oo fega d aaeht iy uSugret & AeTH3! 88 Hygn = ufdeH3 J 9 | Aaeg Saar e
UfgsT argr iHeE! AT fed W3 o YErdl & Wil § aader A | 83 S iy Age aorgere ude w3 e Uea forsT &
g ar9r Ag= F=7fonT | OF AR A9 & &3 I= Wad! A Ud AT UES &dl Wad-Aa3™ 7l | for ya'd fsdaramit @ mrfad
TEAC T JAHGEH IS I | T9H W AT, A3 A& iy @ 893, vrag 3fda w3 5fE8 Aea St Ind e weare fitd

yJugret w3 feAH 99 I9996 iy 2o (939 YyTrs if: 1 Y: I B8 JiEha ge3t /s | for A Feg Zo77 & gast w3
T & ity ydugr=t & Fued 15T | o I T weaTe & AR W woTge At © Wgwrfant & e 3 feer idStue
&3t feg U AT 58w fsgTeg d9s e S IHdiE! feg fegge € 3w dur & J el (e I5-wod feg Ivie-ddes

Y3 (1985) I3 TITVTHETH & B3I 7 I | oA mS3 § 9 8 wrer a9 A fhee 99| feg agnR-SS vus@E e ©
H&IH I HAT Ae-(8) ffy U enrer Afgde w3 AIE3 € 38 © WS’ § 8ANE ad9a, 3T 1 i fegu i3 @ g8 It yga &
SFTINTAR, (w) it feg U Siaren fedth Iee o &9 Gor8e | 1997 87 feg 9t i3 3 yar iy ges S Ia AT e vide
HES W3 I T feg AessT S8 g o8t 38 209 fimrs f&37 | I3 Uag '3 Urrs fitdt St Har w2 I S8
T3 wiitiard B B wIH! €5 T 3t § widifen 339 &3 famr | g3 fog 3 fa e @ Aest feg, 39y wge (e St vz

3= TR fefonrgd) T wWeUr3 993 © A9 I fed f0 31 g1 U it IHaisd Har (S3191g, ureh & €3, U= g o

wife) HaeGe & 5 Haar Ieri3 W @ 9 & we 3+ d9@8t 38 fimrss i3 famr, 3t 7 iy HafiasT & 89 &t fut it
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AR HII IeA3 fHy & & dad Ierfest 3 o A fl wid was 363 & fsgr § wedlfen 9% T Jwr & i3 At AT
Fug fitw & foeT It foar [ fifd W arar & wRrere! wig-ufgans © 987 feg &t It I (fom 38 o e wit 7ra AfgHs & J99)
7 iy ShiH T 33T AoHs &di As s9¢ | TR ade ity fAgrs/fef3arm St wizg-fedtt fanrfimmet ArauE wr Iam I& |
Hut & Ayfaer 39 '3 1995 w3 1997 9 warsMF § UJs SIgH3, IIRISST IH SI'e Jemit UBH it 3 9T a 8371 ug
9 A | T AT 88 UE T yHe $13d 556 ©f 97 8918 wad! 7 fHy ududr= o8 yAsH 291 ‘T &3 T8 Odor
I T & | == yE w3 HHed 3797 iy § pfere e T 93 FreRd’ w3 U 936/ AIES-E-vrend faar famrm | fen
wWHS feg o= dafaw § §A <1 87 521 IS, &8 &t 8A & Ao-Ayd & o5 3 I8 JH 3 2AB 82 & wige As | T93HG Ted <o
fesenu dis g 3 fd Aags fitd (3 fof 03 &3 & AEu3 J9=) Ue & witd! AfESt et In3 Ug e sy Fi fidaga & 3

Appendix 1V

Test dataset 4: Number of words in a document are 2077 and number of sentences are
116.

U e feg ford T Hdter JIaHt © W & Hdter 3, fermd feg 7g J¢ fog It 924 © Ude &8 w3 wend Iet 3 ged3 28
R {5 Fedr g=d A 391 IE Bt I w3 fHfentt oo T J9yT It SR I WAS fRg s=a 7ee T wa" It e Ji faA 7
Urre €t Y RS =g I 7t w3 fiealt © 7o fagga & for 3 worfas /i for 58 fermy © Hete Fag-gad aga wiger Al
Trfee fon S8 fermy € ufadt 39 § yEh Herehif A I, 7 33 &8 & HAH sHa A= o ferrd feg Hig A A 3l &
A wafaasT It 339 A Jiferm © §g o8 U3 gfowes &8 I3Ys I I6, s fAG-fAE feam wid 3at Aer 3, 3-fem S8
Irer J1 93 feg g 25t T it ugar ferm feg & arfed Ifder 3 v 39 3 Sfisfed S guag 3t v g gar didie e ey
Y3 7Fs 3 I Io) 3HE T Tl 25 Sdftfomr S 5979 T2 IR I SuE T8 3 uBW-HBW A I6| US JII9H! TUT I9d
fog 23123t g 9o W3 H3) §H 391 3 wiBfeer St Ak I e €3 JH & IIYSI 251 '3 I IaI IBHIS WS 878 B JaT
&8 WAHS O St il ot feg e Jar daer I for @ wiar 41 28 Ao-07F feu & gor &3 wigr g8 ue 3o fogt foot feg ot
WETd T BB I T8 FTI3 T EHT AR Ia1 U © U3 939 8 % WHSIH, IBHIY, F969, Uar wife @ 9 We saa
wWige I6 Y3z 3931 4B © fag Juf a3 Az 2 dfeni '3 7 Arare’ @ feafan feu fise 96, ged3 © af3adl a9 e Ja
e feg 318 Ja1 2 28 93 ue ara WiER I6, Ud fog' feat feg wiaile e gy Ud © Yo 318 3912 &87 & 3fanr &ra wiger
3 I&vs St IFTEi-Jaer I & Tl 5 g S I, 28 € [aeSt Tu A I ug wiard g7 J AT 3 gufaa it
(S-Fta) & fomrdhnit & Jed g STt I ME-FE fos Tuer 3, for S 3T et e Iaifermy Hefts feg & i er
Ifgeer g Ifder I, 2 4 ge WHHS Tl 3T Wee Barer I g Ut Ufam It efget e wingr 8 Bdre I%, Afts
& 3-g & IEe § Iz a9t I A 2 feg 3t AT fod I9 & I3t w3 3l I 7t 31 A Barer 3 e afes et
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forgs3T wias' 38 uder e Tidel IR 89 3IFU-3TU I, Ba-88 A gae I A8 &9 3 g 2ee I ga it ISt & BE
et Jifermd © ufad fos fermdt T 38979 Herfnr wier 3, for aaa fog 389 der I fx iR fermy @/ A & ufosT Hdter 3=
feg s Je I T I, wAs o9 [Jerzrs foo fed 3 Fu An3 yoiss 99 Iol A3 38979 © AU B6 W3 HaF o &8 gfamr
9T 31 for B S 39 '3 T YFI © 7S HS A I, HIH = W3 U6 T HIH I &6 AEU3S A3 © 3899 wER go-fermdt
w3 Hrdfh vt 3 Ul fos 3 Hardt et 91 I6 =9 wigAs A3 3893 Io-ghfaar, Sedl, SA3 Uot, It wife w3 iy g
AT @ AaH fegrd w3 B UAr feg ATardl SHiar S8 372 Ar9rimis a83d AT Y63 I, Ud Taia Yuare' S8t
gt 3839 yaiss foor I 7 [ 939 vlls &8 B Ier 3, Y3 faaer Anz fermy 3 5g der Hiowr Aier 31 3™ o=d36 Jud
WEHS, 86 T9 T w98 93 3 der I U9 fasanlt Ans T ferm 3 T 1 396 8 & WUEUE AS € YIS wiid
(F5=03, feaari-eAn) &8 widg It T8 1S § It g I3 Tufimr 37 faaat 7rs T wids der 3 3F uare Afimr 3 fom
fos fores 996 T 5g3 HI3T AHSwW Aer 3 for @ 8 oofie 996 I8, 88 fefimirasd <t I& &, efgwr feg fome's
FIG T 7T & STE-NAES § AoH €37 w3 IS-J& fermy T (38979 oafHa, mfid, Iwai3a w3 Afswraad A8 e gy
9% B Unre feg feandt @ ¥a wififzra, ovenr Arfos, 3823t A, I9379Yg, /i wideyd Arfus w3 J9 & arafia wiREst
3N BIR TaifH AN 28 Tg 5o o 7l T AoH 931 & YIoHH § HaBE & Iefes Yofs3 3, 9= i3 ge fefsaraat &
fog y=rfes 59 fonr I 13 G T AeH 15 7, 1699 (feA Be, 3, 1526) & Jftemr i fie TaH feg 'fend o= farmdt & voasr
I &' B Al 3 HE J9 =0 I8 J2 W3 J1g ArioTs & fermdl € 1 23 e S96 Ag a9 i3 Je g THE A A S I AT S
mine faar 7 4 69 formft T3 fos Sefamr © s 83 UfE3h-urrdv § J=d, 98 wfe 838 ©f safe fermdt n3 el @
f38Tat €3 Ig < Iyt feo feds Ifemr a9a) He 1699 & A fitgre feen o fommdt & &R Fieds feg 2t 7 Faet It

waeyd Ao fed ufost & fermdl =3 fos Ao ST J-Jr, 6F fein fermd '3 33 fods 996 oH 698 W3s i3 I J=4

Ao T HA ST II6 B8 B33 UL B feg fes & 393 T Yoo Idor I Igdl Hl STH3ed @ HIEST §9-6i9 o
Fee fier & It I Herer Al (652a8 €91 &8 713-U3 T fe3499 fier d fad 512 fed wifif3 8o & gA & Ave a9d gahr 2
fefzam feo fox fedue fefsama witmir B9 &3 famm 31g Jifde fitw i vard iy fefsaw fee fermdt wramr e foem =
Hoel ArE S w3 fog AT e rd © &78-o8 237 UafHa fef3TrHd werg ST fmim Jieenrfon feg yrA 39 3 1Het gIgenaT
Yo st 28 nifiE-yora T ysu &3 Aer J) s ARaet 38 for fos § e ot At 3 wizgened eAsg feere 393

Herfonr /e 3 fer a3 $rAes’ © THI™T HIe® a9ee At Jaidnrs Aemit 3 33t yors 7er foor 3| fermmdt & 6t feg o=
2 Uge & 1 HiHs Iet 3 55t HIa3 78 Urdt w3 ugni-Ugh 3 Sorel ers A i1 Saret Higwm It 3 3° ur & Horg
M I 3 WaeAT @ S e Ie A ferndl 39 ged & & Ut I= 37 T3l g9 3 T ©F M6 a9 v Areiferd HateT

3, '3 FIYI Ifanes JE SIT I UT'F' 3 59¢ FLBE SR I w3 aemi-efanret feg Urel 20 SereT I 5T faerd SAfen

filz" § sage-Ue w3 fifod B8 urel & 3¢ &di IS 9T 3 ST9 wiEE St 31 Us 8fgeats 8 Joaed 2 & 3 e

e T 3-for Hor-Hor fior S91e s91er 3, ua frig' fesrfomit feg dfSm 7 978t 89 35 I5, 88 93t feg Ifonwres aad Wit 3,
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wignit T B¢ e ASEMT SEd fET 39 a9 FeH I Al I6) S 93° feg gamadt wiuet 39 IHel 89 foar ger I
Ufant 2 Iro, SHre, Hat Hell w3 Aerihf 337 § Ifonres Surl SuEh I6ens T Ay 3 I1d 5761 ©F il € S8HS T HEY
I3 &8 A & A feg e feg odt wigen Hie-w3nr 99 1t faor I3 It 3, 8w fe9 J, U9 B =rftmit-yrfent e
€7 7 fe39™ ot aae feg Ao gfovs Ied € gTd3 T uRTT J, oA B8 A3 38-3% 9 =AM T vl 3P J &t 3T fagf
fer IS f59-TA33 Tgeht § I3YT dre TS AT I | I1d &od B HI € I9uHa & 2fanmd 3 13 for feg godiz 3 st A
¥ J9 18T J 3T g°d3 T TIoE JI I T2 [ I W, I9 UB, II Hller ER dred ©F s 3, fer & fug e Adlares 3, U9
e HIIS WA I8 I6, AT I3 WIUE UHeH I8 w3 83 feg I 3, 89 HdlS, 69 fos, fismy @ fmie wigg® de 961 93
HIIE © yarsB ferrd +lS < for Io 12T gea3-fo3d9e T g 3, us Hdlé © M Hds <8 fors wgs Io fermd Hdts

ZAE U 7re 3 fien © ¥ ©f 3is Hds feo goe gsfea 3 fog gz afe-aw feg @ wafis dof i A ust A s s U
3t et 33 S & Bt w3 A Ut St fsara feg 89 Weee I 3T 89 SgrEl 3t d 89 wedet difer mee fe GR uavsH B8
IT W3 rar Ber 233 Io| TIIHI HE W3 ua! o 3o fedbue I I & fog feg uan=r yre e ferr oo, flmige
T o 3, forrar T o o, fes © femr Q) ymr & odt, urtae < 83 3 g 1 & e fermy 1dts feg i3 AR yAn-us ©
WFHd 3 Ag J=d! 3t I fomrar I9 I % 7Y 3 F0 HI3RYIS I B3 w3 mefel fldt 89 3% 1 gt @ 1d3= & ot AT,
Ho-fHEU T 91 &t I Aaen SR © o € AHT 318 uRel, wisa-fimie I URem &% It §F € S99t AgY § IEd3-S9hG
It AHEE HgSt IR, @A I3 FU § ARIAIE U=dr | fedt wiega! fimig € A3 3 <&t mideEr 3, fog AT T A dt &, fig
I T fuse & 3 it feg It anft o5t Sfaet Trdiel, ua feg 7re 8 & mgdt 3 3 1ée w3H-AHdE adligeas S Ao gy fa=
BB IBe I, foH O S St fidZmit Aeiv e It 20 &8 LA fog uret S vl aeg3t @ue B9l 3 59T 'Y 59
WEE Saret J1 o 5979 Fear Afes IdE St Jigeds (i 397 T HAH gl J, 87 39 © Ue'g8 HJth 396 T JIgT-aHisT
g e 3 Urre feg f 24 561 fermd © foot feg o<t agfent Iot & It I nid Wer- & & g3 J, A o a5 vag I AT
J 1 UI IEI3 B & I IF & &3 I I, A7 < IHS g% °AHT Ufge It At It 3 I8 7S J96 SE 317 5T Jledd 9O 9, AT

fa Hag 7 dd U8 F Ui3T 1993 dud udeder 31 vin 3 ianrg i3 A3, o3 feg U8 3 e o3 Ag Jat €83 I At I w3
e 3t Higar ager 3| Sear & T Irge Unreh S8t forg Helter 3 gsfent Sfanr der ) winas 37 et famit @i wifls' 88
gt s, st & a=d € T2 W3 T dEE T aH RYT §d 837 3, Ug Ufad mHent feg fog aran sg3 wiyr /i = JF <&t
A, I deg feg e A A ARt A 3T R a3 €3 & AR QuSz G 3 ug w3 e¥ S A Irfanr AT M w3 wE w3 3
W3 A3 A A foH A8 I § Ao fermy Sy Arer 7l fedh & 9 13 fermd wais feg JEt fow-feare o 38979 e It witer
ImiAA {3 wineg fermy Hals feg farms Iave 28 Uas © er37eds wi3- g3 a9 837 e J) Uae © fans 32 ye
THEIM T AIHE 99 fIT7 3, U WitMis3T willes w3 S- et © WiaH feg I8 uei & 33 foor 3| =4 3 gme 36 & fawrdt
& Fed T Tt § Wi g7 ISt A 3 g9-89 I At w3 dE @ Ses and Wk Jo fog fisfieT 99 I foi o fan uA e
Ifder 3 fom a1 5% AFa-Hfont 3 €9 Ju-52 AT AR I6 7 38A Ae 36 fod-1e Hie-Hig AZ-HT A I6) A UA awd &t

g It J1 e I&S gl 3 3 fog 937 fed €9 & 99 A AT A I i3 THEs § degr-aius 59 fiédl 31 97 & Agag
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for fedu et =g fo3=dmi € gell I Ud AH3 STH & galE 39 fod g976 gaE ©f 5 e ' 99 31 87 3 i3 AigasT sfag
FIEE AR w3 IS R S AR | I eRS 3 IR I% 3 Il II9HT I T8 It 3, fod & wa IR w3 JEa W JE Fga w3
Fraat 3 fegs I ao9x U3 UFre feg fovrg-aremit IEmemit 7 AaemTt J6 8T 1i&t fe-arF 9yd It © w3 Arge-ged

HIA3 T HIIS IT I, g’ feg i Ier aas M I AR 9o |

Summary at 10% compreesion ratio:

fai 7 Jrre € oy eAs J=d It 7t w3 fiedh T 7o faggra It for '3 w3 7t | vH 39 '3 STefed ©f 599 3 2yE It
IR AR ATe 3T Io | FE I IH A IIYI B 3 I I5 1 g © U3 933 99 3= wiB3H, ISBHIS, I96'9,
U wife @ 9o Wi ard R 96 Y3 93t y3 © fag Ju a3 Az € dfen 3 7t Hreret @ fedfar feg s 96, aed3
T =BT a9 iR 6 | Tufaafdt (@2-8tar) @ famidi &t Sed =0 #eret I | U feg ferndt @ A wifizne, e Frfas,
3BLI A, FISIYG, H WETYS ATIE W3 II T TIHE WRES 3 WS B I | fy T feg fene I fernd & viossr
IJ oad T H 3 IME I =0 I8 I2 W3 I1g AioTe & fermdt © 1 23 fods 396 g 99 o3 I8 i waeya Arias o ufast
2 ferndt T3 fos Ao 9T J=9r, §F fenn ferndh '3 337 fods 996 oH 698 36 dl3 9 Jed) | J9ewfan g yA 39 '3

HHE IIeST ysos st 28 wifiE-yere T Y= &3 e I for BEe feg §F uaH3H 58 If9 w3 fimrdr Ben E93 351

Summary at 30% compression ratio:

U e feg formd T Hdter JIaHt © W & Hdter 3, fermd feg g J¢ feg It =4 © Ude &8 w3 wend ISt J geds &8
7 o e g2« A Jait I Bt 3 w3 fHfens feod T8 39yd J= 39 I6 | WS oo a=d Hee o wiag I Her J | faA
A Urre € WY grs g Ot /it w3 filfedtt © g fsggra < fom 3 wiorfas 7t o a8 ferry T Hdte Bag-Hag d9a wrger /it
1 HH 39 3 NS SS9 3 e B g J 1 IR BB A YT riFe 3 IC I6 | I8 23 JH H I9UT 25 3 e Io | ot feast
feg o9 T 578 7I 28 ITI3 © [ AR I | UAe © U3 U3d <9 372 WHS3™, I8HJT, I9oa, Uaimmwfe @ gy uie
&9 WER I6 Y3 931 ¥B © fog 9o fd f33 Aad € dfenit 3 7 Hreret & fegfanr feg et 9o, ged3 © Sigad o ke
I | gUlgafedt (@2-Ftan) & famrdn & Jed oz Saret 3 ifermy @ Ufad fes farmdt T 3899 Harfonr Arer 3, er aad fog
F& Jer J 3 i fermd Bt A © Ufgs Hdler 9= | for 58 e 39 3 T a9 © A8 HE 7 I6, HaH =g W3 F6 =g Wit 3
UfIB o BT Hord Al I | 96 T WoHS A3 38979 Ia-gAfdd, Sl gi3 donft, 38t nife w3 iy g Arfosrs © FaH
fegra w3 ndiE | 3. 52936 FUI WgH'T, 86 T4 T Wids 93 3 der I US faaa #n3 T ferry 3 e vu-pd ags B
S MUENUE 7S T YIS WHT (F6=03, [Raarl-2A™) o8 7idg IT T8 HJlS § It feg w3 sufimr 3 /e g s e
widg ger J 3t yTe Al 3 o fos foiers 396 T 993 Ha3T M Aer J 1 Uere feg fermdt @ ¥ ifiEhs, even /rfas,

35S A, STIIYT, 7 widTyd Fios w3 I3 e O WHES '3 A8 B I% (i AHH {8 91 a7aa 22 Hl & AsH o3

& yIoH § v & ITh3 yafB3 I, 32 A gE fefsomars’ & g y=rfas a9 fanr 3 fx §5F & AoH 15w, 1699 (fermd
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7, 3, 1526) § Ifemr it | fid o feg fere 97 foAndt & Hoa3™ I &od T 7t 3 ST I9 =0 I8 R w3 I AfaTs &
fermdt @ Y13 33 fods 998 Bg 39 3 JT iff wideys Arigs fed ufast & fermdt =8 fes AT Sarer J<aT, 67 fenm feamdt 3
23 fodls A% BE GTT W3a A3 I J=d1 | JIeniant feg ¥R 39 3 el oo y=Eud anc 28 WifiE-yge e Y=g disT
AT Y| I8 HAEe €8 for fos § fued ad At I wisgared ensd feen @ 39 3 Harfer Aer 3| R a3 $Aes S EAsg
HIES FTTE A I6 WiAg Femr 3 93t yors 7 f9ar 3| ot fRE-fA€ <ot 3, Ju 3 I9yT Ifowr=s Je Bt 3 | 9T 3
FTIWET 9t I oA HET 29 G UaH3W B8 Ifg w3 e Ber 993 36 | el 89 39 v fog' @ HIF= & adl ST,
HI-fHEU T 391 &l I AdeT | ST '8 S99 WET S0 9 1 U feg It 24 38 | QU3 €7 3 ug w3 €8 < & IrfanT Jer HY

w3 TE W3 FH WS I3 AT He | H WidT 578 AFS-sion '3 €9 S-S AT A J6 A SSA AR I6 |

Summary at 50% compression ratio:

U e feg fermy T Hdler 919t @ wiard T Hdler 3, fermd feg Bg I¢ fog It e © Uae 58 wiz wena dt 31 gea3 28
R fSW Aer ged S Jaft I I I w3 fHfontt oo T8 39U JT &I I% | WAS o0 aed Aee © widgg It Aer I | fA
A Urre €t Y grs aea &t /it w3 filedtt T Ao fsggra & fom 3 worfas /) o a8t ferry T Hdts Bag-mag dg9a wrger At
| Frfee o B8 fermy € ufadt 379 § wihe v JRET 36, A 33 88 T HAH 8na Ae o e feg Hig O A 37 dAs
@ At wafeEsT It 339 At I ifeA © By fou 93 Ifowes &8 IIUT J° I6, Ud fE-fAE fermy widt 3t Aer 3, 3-fiom
TT5T gaeT 3| 93 feg g 25t T wnidh uar fermy feg & arfer Ifder 31 vA 39 3 SNeed < 5urg 3t v e g9t 3
IR A YR ATs 3R I F <3 T A IIYI 87 3 IR I& | TBHIT WUE B8 BI I &% WHH'S T o1t LS gt feg
ye Jat Sger I | for @ niar 33 €8 Ao-oF o & 5o &8 Wi 88 e 9o | g fes o o9 e s B Fd gg geas ©
for AR 9% | ere © 03 933 8 3% WHS3™H, I8N, S5aT, Udh nife € g We sra wige I6 Y3 g9t ye 2 fig
Fu fra a3 Aza T dfewt '3 A AAgret & fegfa feg e I8, gegs S aftadi ag it I8 1 Ung feg sid dare g a3 We
FHd WER I6, U3 fogt fowt feg waHie e gy Us © Uar AI8 3912 28 &3 Sfanr ard wider I | I8t e Ifdei-dae
33it & T &8 g IR I, 2Bt et eu A I ug ward g J Aer I 1 eufgafE (2-Fta) & famrd & Jea
TOEE FaEt I | fAE-TE fos Tuer 3, for St It ¥ A Io | e 1Y feg & U T afgae afen Ifder 3, e fa
TE WAHST G 3T& Wee ST I | B Barer 3 fA2 afts wiyst fenrga 3T wigat 39 udor @ ggt J= | femmy © ufasd fes
fermdt e {38979 Horfonr Aer 3, for 39a fog g&ur Jer J o R fermy @/ A T ufgs vt IR | feg gt e Sa e @ 3,
S feg [Jerss fou fox 3 U iH3 yBfE3 99 96 | for 38 A2 39 '3 T Yaa © A8 HE AT I6, BId 9" W3 96 =97 | 5o
TJ &5 AHU3 A3 © 3699 wigR Ia-formd w3 vt | vt 3 ufad fos ot Hardh 7t 3 | I &9 wigh'a A3 3899 95-

AB39 ATT-YTTS3 I, U9 Tafia Yuae' 38 faaart 3839 yafes 9o 3 7 i3 939 Hdls &8 1 der 3, Y3 faaa i3

fermd 3 Bg Ier HionT FieT 31 37 52936 TUI WEH'S, 86 T9 © Wids 93 3 o7 J U3 faaat An3 e fermy 3 e yu-m
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TIE B & MUENUE AS T YIIS WeT (T6=03, fedaHl-eram) 78 wds Je T8 e § It fra Hd3= suifimr 31 7 gt
S T wWidg de 3 3 ygre Afimi 3 fir fos forers a9e T 993 HI3< Adfgmr Aier 3 | fer @ f78 oofid a9s 9%, 68
fefimies 2 9o | s, Tfanre’ o8 ftHe™s 396 T 7T & SITa-WAES § AoH fi3™ w3 JS-J8! fermy & 389 oafia,
A, IHESE W3 Hgwrargd 18 ©F gu 196 84T | UAre feg feandt @ Ha wifi3ra, exewr Arfus, 38338 A, s937auq, i
WEEYT ATTTE W3 I9 SE TrIfHe WHETS' '3 WS BIIE I | i A 190 g &7 ©2 7l © AoH A3 S UIoHH § HegE ©f
T3 yafE3 J, 2 3 g fef3oAast & fog y=ries a9 fonr 3 fa 85 T FoH 15 7, 1699 (R Be, 3, 1526) § Jfenr 7ty
e oo feg feRe I ferndt & oo 3T 91 &ad T 7t 3 I™iE J9 =0 318 9= W3 31 AfoTs & fermdt © Ha 23 fods 396
7g a9 o3 I | /f wideya Arios @ ufost & femdt 28 fes e Sarer I=ar, OF fenm fermdt 3 237 fedls a9% 38 698 u3s
13 e J=dt | Iig difde iy 7 Hard e fef3amn feg fermdt wrsa AFe foer = Hordt Fre Saft wi3 fog i nerAg © o5-
&8 T OIS Rl FaAd werd g M | Jgemwrfan fe v 39 '3 et I9enaT YEud andt @8 Wiz yge o yEu ais
A d | I8 AREe 28 fer fos § sl 9 At 3 wizganed! eAsa feer @ 39 3 Harfewr Aer 31 e M '3 dAes’ € AT
HI=SR II=E Ae Io | Urig Feh 3 93t yors B faar 3| fermdt & €31 feg aea € Uae & 831a wrils It 3| fermd vt
O I, ot '3 FIYI IfPWES JE BIRT I | 19T 3 HUT WEE BaIE! J | IEd <€ BT 3 I UATT T 3-fgH Ho-Her fridr sare
I J, UL gt fastfomit feg Jam 7 et 89 26 I6, 88 937 <9 Ifowes org WET! J, wWign T 58 Sremit e Jea
3T I L FoH I AT TS | IHS T HIBY J I &6 B2 Al © SBHS T I 5 o 1l € TIIH T & efwrd I I fom

feg god3 3 fae’ 7 g5 I3 fisTr J 3 ged3 © TI96E It J | B3 HAlS © Harsd fernd 1als & o 9o feg geds-fosas
TFE I, UI HIIE T AT WIS T8 foid Tgd Io | for meT feg 8F yovsH 58 Ifa’ w3 'fmiar Ben @93 Io | fid B9
3 1GH fogt @ HI3T § o AHET, Ho-fiesy T It odf I AdeT | gEd3 © AY g faR o8-8 98T I6, for e et st
3 A I | II9HT =0T &% Urre feg el & HiaT ged3t eus 9t | 59T 'O 5ag WigE 89t 9 | Uare feg St 2w 56
SUS3 GF '3 Ug W3 TG ST J Irfanr AT Hi w3 T W3 FH ST 13 Ae A | TR WAl &% Ad-siont 3 89 gu-ge AT AT

IS AT EBAAR IS |
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