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ABSTRACT

Rough Set (Pawlak, 1982) theory is a well-developed mathematical methodology to deal
with uncertainty in data. The idea of Rough Set is to partition a given data of entities
represented as attribute-value pairs into three classes: positive region, negative region and
boundary region. The positive and negative regions separate the objects that belong to a
specific class or outside it, while the boundary region consists of entities for which such a

clear decision cannot be made with certainty.

Rough Set-based approaches have been used in different application areas including feature
selection, data classification, knowledge acquisition, data mining, decision analysis among
others. However, no significant work has been found for its application in the area of
Extractive Text Summarization. Text Summarization, in general, condenses one or more
collection of source text(s) into a single concise text that preserves the information content
while reducing the size of the input text. In our approach we consider Extractive Text
Summarization as a decision-making process, where corresponding to each input sentence
the system takes a decision whether or not the sentence will be included in the summary.
From this perspective we consider the process of sentence selection for generation of
extractive summary as a process of decision making under uncertainty. The uncertainty
comes from several aspects: the user-specified size of the summary, the relative importance
of the sentences, presence of redundant information, the size and content of the document

under consideration, among others.

We have proposed four different techniques for Rough Sets based Text Summarization.

The schemes developed in the thesis are the following:

(1) Novel concepts of Rough Set based span and spanning sets are proposed for
generating a smaller representative representation of the Universe under

consideration. Properties and computation of spanning sets are described. Further,
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the unsupervised concept of spanning set is applied to generate extractive summary
with a required number of important sentences, typically specified by the user, from

the text.

(2) Sentence to sentence similarity measures based on Fuzzy Rough Set are proposed
and are further applied to unsupervised Single document Text Summarization. This
new measure when applied to the problem of Text Summarization has been found
to perform even better than the span-based approach with respect to certain sets of

documents.

(3) Suitability of learning from existing data (e.g. Document Understanding
Conference 2002') using supervised Rough Set based techniques for Multi-
document Text Summarization (MDTS) is analysed. Firstly, a Rough Set based
ranking measure called Rank-Measure is proposed for post-processing the results
obtained by supervised MDTS. The results show a significant improvement over
results computed without using Rough Set based ranking measure. Further, a
Neighborhood Rough Set based supervised learning algorithm is also proposed for

MDTS and is found to improve the ROUGE scores further.

(4) Rough Sets have been popularly used for feature selection. Selection of important
features for Text Summarization using Rough Set based techniques is analysed.
Further, two new algorithms for Rough Set based feature selection are proposed

and their effect on performance for MDTS is analysed.

(5) Finally, two more new techniques are developed during this research which are
novel efforts in different areas to improve on the summarization results. The
techniques are sentiment-based summarization and Random Indexing for MDTS.

The suitability of these techniques is analysed for Text Summarization.

1. URL: http://www-nlpir.nist.gov/projects/duc/guidelines/2001.html
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LS1RS

IF JT (Uidereh, 1982) 3T & IfATadar ¥ Auea & AT te 3 g & Afag aodT
ugfa &1 I de & faar ey fqw 91w Ser de &1 i aet # faanfora e & difafea do,
Aafed Jo 3R a3gr foer wifafRe foa 3R a9fea Joa 3o Ser disew &t 3re@r ad &
S T fafrse gt a1 3T SEY &, ot @ 87 § W §eUw § Sas T 3@ avg @ Tose
Aoty faffaaar & @y &t frar ST awar B

I He-3maiRa TN &1 39t fafdies tfieshe et 7 frar = §, foed frax o9+,
ST geffeRaoT, A 3rieT, SeT ATSfeier, gawl & g favir favewor enfae §1 grenfe, voeefaea
EFEC WANBI & &1 H 38 e & Tolv HIs AGedqul H1H el Aol g IS HaIoT,
AT &9 &, T 916 & T A7 J0F I & U Gfeed ure & afFEafaa &=ar &, s
SAYC IS F R HI FH FA §U G A A TG X 81 AR efeahior & g
TFR e tare FANSST H AU A A gfRar A €, el 9AF $AYC ae F elER
e AU oar & % g & arier & anfder fhar sreem ar 77 59 fedor F g7 3%
arier & AT & forw g Tae & ufshar & sifafRaadr & dgd o o @ afssar
AT &1 AT FE Tge3it ¥ A & AR FT IGATHhA-fAfdse 3mhR, arrt Hr @mar
Agcd, TS ST $r 3RS, R gramdst &1 3R 3R aEEl, 37|

A (6 A TUTRA <Fee ARIY & folT IR 37e9T-37619T deheilenl T I&dTd fear g1 difaa
#H efaa & 75 Jeae Heafaf@d &

(2) T e IR VT AT TR Jeq B Ader IAYROTE AT gfad F T o
Rl sl & sam & A s § | dew ¥ AP I 3R e &
auie foRam aram &1 38 Jrcwar, T dc@ AT IGUROT, IMHAAR W IYAIHRAT gaR’T
fAfése AgcayeT araal 1 U MaRTE FEAT F WY ASHIT AR Ieqood F & AT oA
foram e &



(2) ®olt TH AT & IMUR W JTHAT AT JThAT A Hel Bl J&Ad T T § 3R 30T 39 Thal
SEATEAS 9IS Hal & forw ey fhar amr g

Ig AT 3UN SIe THC THRIGIA hl FHEIT R o] fohar amm g, d e&dideil & $o det &
o9 H TF-3meRa efeanior § Y 9gaT Jeds ey & o 9/ = gl

(3) HISTeT SeT (SIA STergAT ST wicthd 2002) ¥ W@ &I IUYFAT, Hedl-SIFgHT
CFee GAURIOT (MDTS) & oI qdafeicd I% A MR Teheilehl T 3UANT e faeevor
fFar r § | 999 vEd, UE 16 ¥e 3mRa T A, wd¥aater MDTS gaRT Srod aRomAt
& 9IG F THEOT & fov gEarfad g1 aRome @ G smerRa e 3urr @ suer R
fSaT 1o fhT 91T aROMAT W T Agca ol FUR fe@rd €1 8% 3reldT, U Agdlge 16
A IR GuRarsss i JeaRys i MDTS & v sedrfad fohar arm & 3R ROUGE
TP AT AR g g Ir1 A1 &l

(4) BR TIF & T T JH & AT T & 39T FAT =7 §1 36 AT 3RS
deheiiehl T 3L ek I1S HEIIUT & T Fgeaqul fAAwansit &1 @2 far Srar &1 sa
37eTdT, T Je IR Fiaem @ & fAv & 7v veanRes yeaifad § 3R vadidivy &
T I 37k THTT FT favelwor fRar a=m g
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