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Abstract: Text summarization aims at producing quick and
concise summary from a document and is considered central to
Information Retrieval (IR) systems. In this paper, we have
presented a sentence ranking based method for Kannada
language text summarization. Each word in a Kannada
document is assigned a weight and the weight of the sentence is
computed as the sum of weights of all words present in the
sentence. We have chosen the first ‘m’ sentences by arranging
them in the descending order of their weights. The data used for
testing is devised from the documents available in Kannada web
portal called Kannada webdunia.

In this methodology, keywords are extracted from Kannada
language documents by combining the feature extraction
techniques, namely, TF (Term Frequency) and Inverse
Document Frequency (IDF). The stop words are removed by
using a technique developed which finds structurally similar
words in a document. The methodology is compared with the key
word extraction based summarization [18]. The results are
satisfactory.

Keywords: Summary, Keywords, GSS coefficient, TF, IDF,
Ranking, Word weight, Sentence.

I. Introduction

The vast amount of information available online makes the
need for finding useful information in an efficient and
effective way, more obvious. The growing demand for better
Information Retrieval (IR) techniques has given rise to lot of
research work. There is also a demanding need to make
effective use of data available in native languages. Information
Retrieval [IR] is therefore becoming an important need in the
Indian context. India is a multilingual country; any new
method developed in IR in this context needs to address
multilingual documents. There are around 50 million Kannada
speakers and more than 10000 articles in Kannada Wikipedia.
This warrants us to develop tools that can be used to explore
digital information presented in Kannada and other native
languages. A very important task in Natural Language
Processing is Text Summarization. Inderjeet Mani [14]
provides the following succinct definition for summarization:

take an information source, extract content from it, and
present the most important content to the user in a condensed
form and in a manner sensitive to the user’s application
needs. There are two main techniques for Text Document
Summarization: extractive summary and abstractive summary.
While extractive summary copies information that is very
important to the summary, abstractive summary does require
Natural Language generation techniques, which condense the
information in  a way similar to human summarization.
Summarization is a non deterministic problem, different
people would chose different sentences and even the same
person may chose different sentences at different times,
showing differences between summaries created by humans.
Also, semantic equivalence is another problem to be
addressed, because two sentences can give the same meaning
with different wordings.

Summarization is a difficult concept because we have to
capture the contents of the document as a whole, and also
capture its important content in a concise way. We have to
reduce the content of the document by selection or through
generalization. Again there could be two variations; text
extraction and fact extraction. In this work, we have developed
methodologies to provide summaries based on text extraction.

There has been an extensive literature about summarization
techniques. Marina Litvak et al (2008), have proposed
’Graph-Based Keyword Extraction for Single-Document
summarization” . This is an interesting approach suggested
wherein they introduce two approaches: Supervised and
unsupervised for the cross-lingual keyword-extraction. This
key word extraction is to be used as a first step in extractive
summarization of text documents.

Gabor Berend et al (2010) have developed a frame work that
treats the reproduction of reader assigned keywords as a
supervised learning task, In SZETERGAK system, a restricted
set of token sequences was used as classification instances.
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Another approach by Mari-Sanna Paukkeri et al (2010),
selects words and phrases that best describe the meaning of the
documents by comparing ranks of frequencies in the
documents to the corpus considered as reference corpus.

Il. Literature Survey

A work on key phrase extraction by Letian Wang and Fang Li,
(2010) has shown that key phrase extraction can be achieved
using chunk based method. Keywords of document are used to
select key phrases from candidates.

Another method proposed by You Ouyang et al.(2010)
extracted the most essential words and then expanded the
identified core words as the target key phrases by word
expansion approach. A novel approach to key phrase
extraction proposed by them consists of two stages:
identifying core words and expanding core words to key
phrases.

The work of automatically producing key phrases for each
scientific paper by SuNam Kim et al (2010) has compiled a set
of 284 scientific articles with key phrases carefully chosen by
both their authors and readers, the task was to automatically
produce key phrases for each paper.

Fumiyo Fukumoto et.al (2010) presents a method for detecting
key sentences from the documents that discuss the same event.
To eliminate redundancy, they use spectral clustering and
classified each sentence into groups each of which consists of
semantically related sentences.

The work of Michael.J. Paul et.al (2010) uses an unsupervised

probabilistic approach to model and extract multiple
viewpoints in text. The authors also use Lex rank, a novel
random walk formulating to score sentences and pairs of
sentences from opposite view points based on both
representativeness of the collections as well as their contrast
with each other.

The word position information proves to play a significant
role in document summarization. The work of You Ouyang et
al (2010) illustrates the use of word position information. The
idea comes from assigning different importance to multiple
words in a single document.

Cross Language document summary is another upcoming
trend that is growing in Natural Language Processing area,
wherein the input document is in one language, the
summarizer produces summary in another language. There
was a proposal by Xiaojun Wan et al (2010) to consider the
translation from English to Chinese. First the translation
quality of each English sentence in the document set is
predicted with the SVM regression method and then the
quality score of each sentence is incorporated into the
summarization process; finally English sentences with high
translation scores are translated to form the Chinese summary.

There have been techniques which use A* algorithm to find the
best extractive summary up to given length, which is both
optimal and efficient to run. Search is typically performed
using greedy technique which selects each sentence in the
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decreasing order of model score until the desired length
summary is reached which is mentioned in the work of Ahmet
Aker Trevor Cohn (2010).

Vishal Gupta et al (2012) , have worked on Automatic Punjabi
Text Extractive Summarization system. The system
developed retains sentences based on statistical and linguistic
features.

The work of Zhiyuan Liu et al (2010) demonstrates two
approaches to document summarization, supervised and
unsupervised methods. In supervised approach, a model is
trained to determine if a candidate phrase is a key phrase. In
unsupervised method graph based methods are state-of-the art.
These methods first build a word graph according to word co
occurrences within the document and then use random walk
techniques to measure the importance of a word.

According to Haigin Zhang et al (2010), summaries based on
user preferences are quite useful. A good summary should
change according to the interests and preferences of the user.
For a given document, they first extract user annotations and
their contexts and construct a new keyword set together with
the original keyword of the text. Then they weigh sentences
according to keywords and produce summaries.

A novel Integer Linear Programming (ILP) formulation is
used to generate summaries taking into consideration content
coherence, sequence of sentences etc to get a better summary
which was stated by Hitoshi Nishikawa et al (2010).Size
limitation becomes a bottleneck for content coherence which
creates interest in improving sentence limited summarization
techniques.

The first appearance of the word is important and the
importance decreases with the ordinal positions of
appearances. The notion here is that the first sentence or a
word in a paragraph is very important which may not be true,
because it depends on the writing style, some may prefer to
give background first and then keep conclusive sentences at
the end .This was proved by You Ouyang et al (2010).

As was mentioned in the Literature, there is a need to improve
Sentence limited summarization. Hence, in this work we have
developed a sentence limited summarizer based on sentence
ranking.

The algorithm uses sentences as the compression basis. We
generate summaries for documents collected from a Kannada
portal (http://mww.kannadawebdunia.com) using sentence
ranking approach, where in we assign weights to the words in a
sentence for a given document after removal of stop words and
calculate the score of the sentence (ranking), which is nothing
but the summation of all weights of words contained in a
sentence. If the score of a sentence S1 is greater than the score
of sentence S2, then choose S1.The process is repeated for all
sentences in a given document, the sentence limit is 10 in this
work. The work carried out by Jayashree.R etal (2011) “ Text
Document Summarization in the Kannada Language using
Key word Extraction ¢ focus on summarization based on key
word weights where in key words in a given sentence are
assigned weights using GSS feature extraction method. The
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results of the work are used here for comparison with our
current approach.

The rest of the paper is organized as follows: section —II
describes the methodology, section —I1 highlights Results and
Discussion and finally section-1V is about the conclusion of
this work.

I11. Methodology

The sample document presented below is an input document to
the summarizer developed by us.

Fig2.1.A sample document input to the summarizer pertaining
to Entertainment:

B0oBR0D DIV, WedYT I3, Fed IZFoBY, I
TR D3oder G; DdBadred e wemN BeSTTO
WIDT YT JeJaen, edIeFST  edad
BorddaeN B3 B3 wHBIR, VFe Dy BHOBmeN
33,3008 RwoBDIBR0D BereHSDHS Ne3NSR0T .
aédoi)w dé APISDN TRV Vo BB
@RB)NYF Y SN ), TN woh3dT8EdR
@3 SI0N S BedW H), SwNabeIedodT V™R
wOWTD  JReworidedod)  wd . B8
@030—’% DT me)ad DI £eﬁz§@ ezagdees® QY .
D SReBRT; S, YoBobeesd Lrhdg !, 8 Jeedddy
OIJMYR)  s8ab  wedbdvonde  BeRWS  AFJ.
'@, 323N SPZodheie AHIFD WIS WPT DI
oD, T [ ©aI B3 STDBReD .
JpBeoie Ted BIDMedr IFFe  BID1Y
ee3B0 FADIFZY, T, JWISTIVE oD .
rezenien IFTe SohR BT Be3NHIPD 3B .
S5, e3ah B e odrt B3P TE 038 Hed), e
wdabadeodrie Stundd. I3 ox W, deSEe
SYRY, SwZeeN wdameoh BodBeYL &ededDIZD."

We have extracted documents from four different categories:
Literature, Sports, Entertainment, and religion. The
methodology adopted by us can be best described by using
four major steps, which is shown using schematic block
diagram shown below.

Create a Indexing Calculate Produce
corpus by (removin GSS and Summary
Extracting gHTML IDF Based on
documents Markup Scores for scores
from Web Etc) document

portal S

The first step is creating a corpus from the data extracted from
the portal. Wget , a Unix utility tool was used to crawl the data
available on http://kannada.webdunia.com. Data was
pre-categorized on this web site.

The second step is Indexing. Python was the language of
choice. The Indexing part consisted of removing HTML Mark
up, English words need not be indexed for our work. Beautiful
Soup is a python HTML/XML parser which makes it very easy
to scrape a screen. It is very tolerant with bad markup. We use
Beautiful Soup to build a string out of the text on the page by
recursively traversing the parse tree returned by Beautiful

Soup. All HTML and XML entities (&#3205; : & , &lt; : <)

are then converted to their character equivalents. Normal
indexing operations involve extracting words by splitting the
document at non-alphanumeric characters, however this would

not serve our purpose because dependent vowels (<59, <o

etc.) are treated as non-alphanumeric, so splitting at
non-alphanumeric characters would not have worked for
tokenization. Hence a separate module was written for
removing punctuations. Documents in four categories were
fetched: sports, religion, astrology and entertainment.

The third step is to calculate GSS coefficients and the
Inverse Document Frequency (IDF) scores for every word (in
a given category in the latter case). Every word in a given
document has a Term Frequency (TF), which gives the number
of occurrence of a term in a given document; Term Frequency
and Inverse document Frequency are defined by the following
formulae:

TF= frequency of a term in a document

Number of terms in a given document....... 1)
IDF=L0Q 10( N/ ) e cev v (2)

Where ‘N’ is the total number of documents indexed across
all categories and ‘n’ is the number of documents containing a
particular term. Hence TF and IDF are category independent.
Also GSS coefficients which evaluate the importance of a
particular term to a particular category are calculated. GSS
(Galavotti — Sebastiani - Simi) co-efficient [13] is a feature
selection technique which is used as the relevance measure in
our case.

Given a word ‘w’ and category ‘c’ it is defined as:

f(w,c)=p(w,c)*p(w,c)-p(w’c)*p(w,c)

Where, p (w, c) is the probability that a document contains
word ‘w’ and belongs to category ‘c’.

p (W', ¢ is the probability that a document does not contain
word ‘w’ and does not belong to category ‘c’.

p (W', c) is the probability that a document does not contain
word ‘w’ and belongs to category ‘c’.

p (w, ¢') is the probability that a document contains word ‘w’
and does not belong to category ‘c’.
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GSS coefficients give us words which are most relevant to the
category to which the documents belong. IDF gives us words
which are of importance to the given documents
independently. Hence using these two parameters which
determine relevant parts of the document provides us a
wholesome summary.

The fourth step is summarization: Given a document and a
limit on the number of sentences, the algorithm has to provide
a meaningful summary. The algorithm calculates the GSS
coefficients and IDF of all the words in the given document, if
the document is present in our database, GSS coefficients and
IDF values are already calculated offline. These values are
then multiplied by the TF of the individual words to determine
their overall importance in the document. Instead finding out
how many key words a sentence contains, the algorithm
considers all words in a sentence.Each word is assigned
weight; the word weight formula is given by,

Word weight = term frequency * inverse document
frequency+ GSS * term frequency..............c.cccccoc....(4)

Hence the weight of a sentence is the sum of weights of all
words. Then we choose top scoring ‘m’ sentences, i.e. if the
score of sentence S1 is greater than the score of S2, we choose
S1.Then top ‘m’ sentences are extracted from the given
document by retrieving Kannada sentences ending with full
stops. Due care is taken to see that full stops which do not mark
the end of a sentence are not considered as split points. Each of
these sentences is then evaluated for the number of keywords it
contains from the list as follows:

Rank of sentence = sum of values of words in the sentence

Total number of words in a sentence
eeerieiineen o (B)

The algorithm was tested on one document each belonging to
Sports, Entertainment, Religion and Literature category. The
GSS coefficients and IDF list obtained are as below with value
n=20:

GSS co-efficient list for category sports:
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GSS Coefficient List for category entertainment:

8, Jeas, S, 3BT, W’ , AP, To&y
0908, DA, TD), ID,, DAY, D0W), FFNW ,
améé, QE3, DHANK), VI3, VoY) , O

IDF List for category entertainment:

33, SYT°, S, Wart , 30T , Ddadre , WY, ,
AT , S , B, IS , ey , Pyobe , Weria

BZBIE, WS , FotwEG , S , I

GSS Coefficient List for category Religion:

B, D, BB, OB, GVB IRV, By, V&3, S,
8, DZR), NN, BB, Do), B, 350, eBFeZeS N,

DORB®, Deed, B0, T’

IDF Coefficient List for category entertainment:

), BT, o, BRD),, Bert, WBRRTF, HoReNY,
AR, B3, T, OIJIIATD,
BHeLB0T, agom&, 00VBIE, TWEY,TISTD),
B0BETZTINGD, BEIEIT,, BS0TR)TF,

Q¥

DAL, esz;izsé, I3, SDIJID, Be3BYN, 3BEsF,
o33, YRV, Oert, BEIDTeDITe, AecadTs,
AEer a3, BoBBY), VOB, IZIF, H3DS,
BFE38, Y03, JY, Joseahd

IDF List for category sports:

IVV. Noise Removal

Another objective of this work was to look at
dimensionality reduction techniques and their application for
Kannada language documents. A document is more often seen
as vector of features, there is an unrealistic requirement to the
classifier in terms of time required for classifying this large
feature vector. One way of reducing dimensionality is to
ensure that words which are considered as noise (high
frequency) should not be evaluated as keywords. To remove
stop words we implemented an algorithm, which takes as
input, a stop word which is entered manually and finds
structurally similar words and adds these words to the stop
word list.

Some of the words in our primary list of stop words, which
are created and maintained manually, are:

83, ABBF, SO, IR, , STV, WTS, e,
Bz , Seannw, §3EM , 0303, ©od,e03,
B380°, HoedR, TB, ABRY, Fay, DY,

SI, AT, 2, oD, aed, Fert, 8TT, DI,
TR, D), AEF) , VD) , W) , B, B8, ¥, Y,
Tore, OOV, WTIJ9 ,RY , VY , W , O, BN,
o , A0, 0BT , B, o
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Algorithm for finding structurally similar words:

The following are simpler steps of the algorithm: Consider the
word, ' 03593" (Why)

When split into individual Unicode characters, it becomes:
(U+0CAF) + (U+0CBE) + (U+0C95) + (U+0CC6). The
vowel sound at the end is not considered as an alphanumeric
character. So our similarity module does the following in
order:

1. Fuzzy search for words which contain the unmodified word
at the beginning, for example, the word , ‘03593’ (why) .

2. Strip all the non-alphanumeric characters at the end of the
word and then fuzzy search for words which contain the

modified word at the beginning, that is the word, ‘03593 gets
modified to ‘0dye3 ‘(English equivalent of ‘why’).

A sample of stop words that were obtained by our algorithm
for the word 'a35938”  is shown below:

53003, cdredee, 0dreda), yed’,0reBeriIesnd) ,
ooz’ etc.

¢

For the personal pronoun ‘280  “(write), some of the words

that were obtained using the algorithm for finding structurally
similar words are given below:

0D, w0, 0T, wdMewe, a@rﬁsgrﬁ,
20N, zaac%éfae%, WODPHDY), 3w,
tAlofa) warﬁéef), A0MeDIY,
0,0, , W3BDS, WDHID, WTVBD,
QTAVJHDL), uo"fbdo, 2000, w3TeFe, WADI,
WO®MCOMN, DEeT,  2TADeTITD,
QTDHEROT, WTDVOT, uésegsom etc.

(AlelapI3la}

As evident, though some words have semantic relationship to
the primary stop word, a lot of such words have no such
relationship and further work needs to be done to find methods
which will prevent such words from being penalized as stop
words. Starting with a list of basic stop words, this program
can be used to find structurally similar words and semantically
unrelated words can be manually removed from the stop word
list.

The main purpose of classification in our work is to make
efficient use of feature selection techniques such as GSS
co-efficient for summarizing documents. The same feature
selection techniques can be used to train classifiers thereby
improving the efficiency of classifiers.

When an unclassified document is given as input, the stop
word removal method described above is applied. It is then
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submitted to the classifier which generates relevance scores
depending on the number of GSS co-efficient keywords the
particular document contains. Such a method will ensure that
the classifier does not train itself on and is not misguided by
frequently occurring but non-relevant terms to a category.
Once a document is classified, the procedure outlined above
can be followed.

V. Results and Discussions

Results below show the comparison of three summaries;
summary using word weight age [17], summary using sentence
ranking (current approach) and human summary. Human
summary refers to the manual summary obtained by native
language speakers. We requested 9 such native language
speakers to generate summaries for the documents pertaining
to the Literature, Entertainment, Sports and Religion
categories. The documents were chosen randomly from the
database. We compared human summary with machine
summary using word weight age approach (which is Machine
summaryl Vs Human summary), Machine summary using
sentence ranking approach with human summary which is
(Machine summary2 Vs human summary) and finally, two
Machine summaries (which are Machine summary 1 Vs
Machine summary?2).

We chose 7 random files in the following categories: Religion,
Entertainment, Sports and Astrology.

The Screen shot of the summary generated for a document in
Astrology is shown below:

T |-

e Conversion - summarizeoutput.bxt

elect the encoding that makes your document readable.
‘ext encoding:
Windows (Default)

MS-DOS @ Qther encoding:

Turkish (Windows) -
Ukrainian (Mac)

Unicode

Unicode (Big-Endian)

Unicode E

[Unicode

s =

review:
—> a3 JIEeRogiToFole FaLs Ferle IrSTTY FTrizhbod aeaEe -

WSS cuZoTerbToToke, TS Herle e rvaniy ITerog =eaEha
romee =,udeSDBT
—» =dohwe o

—> SOTOLE) T T TWROLFS TTRATT OO S05T0 BT
ﬁaﬁs:maﬂam”\m@dsg moZolETe Wy

[ oK. | [ cancel

The summary generated is based on the limit given by the user,
as it is sentence limited summarizer. The point to be noted is
that, extractive summary may not be as effective as abstractive
summary. We also want to highlight that paraphrasing and
rephrasing may be difficult to achieve. The results mentioned
below illustrate that.

The summary generated by machine, both by using sentence
ranking and keyword extraction based method is compared
with expert summary (human) .The tables below show the
number of common sentences between machine summary and
human summary. For example, if the number of common
sentences is 2 between machine summary and human summary
for a sentence limit of 10, then 2/10 gives a score of 0.2

Initially, 7 documents pertaining to different categories are
considered, the results are shown below.
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Fig 1.1 Graph showing Machine Sumaryl Vs Human

Summary (Sports)
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Fig 1.2 Graph showing Machine Sumary2 Vs Human

Summary (Sports)
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Fig 1.3 Graph of Machine Summaryl Vs Machine Summary2

(Sports)

Fig 1.4 Graph of Machine Summaryl Vs Human Summary
(Entertainment)
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Y 1 2 3 4 5 6 7 8
Documents (D1-D7)

Fig 1.5 Graph of Machine Summaryl Vs Machine Summary2
(Entertainment)

r QP P

Documents (D1-D7)

Fig 1.6 Comparison of Machine Summaryl VS Human
summary (Religion)
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Fig 1.7 Comparison of Machine Summary2 VS Human
summary (Religion)

Fig 1.10 Comparison of Human (Expertl) Vs Machine
summary2 (Literature)
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r SIRNER RIS RN
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Documents {D1-D7)
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Fig 1.8 Comparison of Machine Summaryl Vs Machine
summary?2 (Religion)

0.6
0.5
0.4
0.3
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0.1
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Y 1 2 3 4 5 6 7 8

Documents{D1-D8)

v §3 3 c w»n

-

Fig 1.9 Comparison of Human Vs Machine summary 1
(Literature)

Fig 1.11 Comparison of MachinesummarylVs Machine
summary?2 (Literature)

The results mentioned below are obtained by comparing
machine generated summaries with that of the human (called
as experts, native language speakers). summaries

Literature

1
S
Uos
m
m 0 T T T T
a 1 2 3 4 5
r Documents{D1-D7)
y

Fig 1.12 comparison of Human summary (Expertl) Vs
Machine summaryl (Literature)



146 Jayashree et al.

Entertainment Literature
1 1.5
S S

1

11 20 N
m I m 0.5 - I
m Oﬂ T T T m 0 T T T T T
a 1 2 3 4 5 a 1 2 3 4 5
r Documents{D1-D7) r Documents {D1-D5)
Y Y

Figl.13 comparison of Human (Expertl) summary Vs

Machine summaryl (Entertainment)
Fig 1.16 comparison of Human (expert2) summary Vs

Machine summary2 (Literature)

Sports .
) Entertainment
s 1
Uos I I S
m I U ogs
m 0 T T T T m I I I:
a 1 2 3 4 5 m g ; ; . .
f Documents{D1-D5) a 1 2 3 4 5
y r Docuements (D1-D5)
y

Figl.14 comparison of Human (expertl) summary Vs
Machine summaryl (Sports) Fig 1.17 comparison of Human (expert2) summary Vs
Machine summary2 (Entertainment)

Religion
Sports
1.5

S 1
u ! S
m 0.5 4 u

M Religion 0.5
m m

0 A M Sports
a 1 2 3 4 5 m o
f Documents(D1-D5) a 1 2 3 4 5
y r Documents {D1-D5)
Y

Fig 1.15 comparison of Human (expertl) summary Vs Fig 1.18 comparison of Human (expert2) summary Vs
Machine summary1 (Religion) Machine summary?2 (Sports)
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Religion Sports
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S S
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i EEEnNIEE R R R
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Fig 1.19 comparison of Human (expert2) summary Vs Fig 1.22 comparison of Human (expert3) summary Vs
Machine summary2 (Religion) Machine summary1 (Sports)
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m o - . . . . a 1 2 3 4 5
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Fig 1.20 comparison of Human (expert3) summary Vs Fig 1.23 comparison of Human (expert3) summary Vs
Machine summary1 (Literature) Machine summary1 (Religion)
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JUER R | "‘"‘ﬂlllt
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y r Documents {D1-D5)
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Fig 1.21 comparison of Human (expert3) summary Vs Fig 1.24 comparison of Human (expert4) summary Vs
Machine summary1 (Entertainment) Machine summary?2 (Literature)
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Entertainment Literature
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The results show a clear indication of the fact that human
summaries are far more realistic to be achieved. The
comparison between two machine generated summaries
indicates that both approaches are very similar. But human
summaries do not have commonality to machine generated
summaries. Machine generated summaries given here lack
coherence as the summarization is sentence limited, which
could be addressed in future work.

Jayashree et al.

Conclusion

The results though not promising, indicate the fact that,
summarization can be very effective if the algorithm can
incorporate techniques for achieving coherence. Human
summaries are far more effective if knowledge about the
document being summarized is known in advance. It is evident
that human created summary is far superior than the machine
generated summary. We can further explore the possibility of
introducing better techniques which can match machine
summary on par with human summary. Our future work is
application of Artificial Neural Network concepts to check if
summaries generated by neural networks are superior to the
method discussed here.
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