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ABSTRACT

As the textual data is increasing rapidly, it becomes more complex to identify the relevant information from that. Text
summarization is the process of shortening long text into a short text by identifying the relevant information from the given
document and discarding the redundant information. On the basis of this, we propose a text summarization which generates a
summary by rewriting the contents in the given textual document by identifying the similarity between the words. Here we are
introducing a model which generates the summary by extracting relevant sentences.

Keywords: Natural Language Processing, Text Summarization, Abstractive Text Summarization, Extractive Text Summarization,

Lemmatization, Pos Tagging.

l. INTRODUCTION

Nowadays, large number of text documents are being
published online. Numerous documents in Indian languages
like Hindi, Malayalam, Tamil etc are also available online.
But reading all these documents to understand a concept and
identify relevant information is time consuming and tedious.
So it would be of great help if we get a summary of the
published material. Generating a summary of documents by a
human is also nearly impractical. There comes the relevance
of automatic text summarization. Due to this reason text
summarization has been widely discussed and explored in
recent times. The relevance of text summarization is also
increased due to the abundance of documents on the internet.
Text summarization is a technique that can be used to
generate a summary from a given document.

There are mainly two methods for text summarization:
extractive text summarization and abstractive text
summarization. Extractive method summarizes a given
document by identifying the important sentences from the

original text. This method does not identify the similarity and
word meanings between the words. It mainly points out the
relevant sentences from the given sentences that are meant to
produce a condensed summary. It will not generate a fluent
summary as the summary generated by humans.

In case of abstractive text summarization it summarizes the
text by identifying the relationship between words and
substituting the words having similar meanings with the
other. It generates the summary as a human generated
summary. On the basis of this, we propose a model for text
summarization in malayalam. Here we are introducing a

model which generates the summary by extracting relevant
sentences.  When it comes to Indian language like
malayalam, it is a bit complex to generate summary due to
rich morphological words. Vocabulary of Malayalam is
borrowed from other languages like Sanskrit and Tamil. The
word meanings used in Malayalam may vary in different
situations.

TABLE 1. Truncated sentences.

s1 “af)00 10y alO60T0)?”

S2 “af)0 1M a0 ag)M)
@GR )"

For example, in Table.1, S1 is the sentence which is depicted
as a question, “why did he said so?” and S2 means
“wondered why he said that”.

Even though S1 is a truncated version of sentence S2, S1 also
depicts a sentence that “wondered why he said that”. In both
the cases the situations that used for,

“af) M alOBDYY” is different.

Challenges in malayalam summarization:
® Ambiguity- Different words may have same
meanings which makes it difficult to understand the
exact meaning used in that passage.
Eg: Molo®@o, TVEMBaNo
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Here, both the ‘Moo®o’ and

‘MIBMBANO’ have the same meaning as“doubt.”

® Difficult to find resources: It is difficult to find good
resources for training, because there exist different
sentences which contribute to the same meaning to
the text.

® Availability of tool: There is a lack of availability of
appropriate tools for pre-processing of malayalam
dataset.

® Difficulty in finding root word: It is quite difficult to
map words with appropriate root word, because
several words have the same meaning and some of
them can be represented in different words with the
same meaning. In order to overcome all this, we
need to design an architecture for summary
generation which generates accurate results. Table 1.
shows the example for the same word with different
meaning.

words

TABLE 2. Same word with different meaning

S1 | "ajel] @oS1em 630512

S1 Tiger hunted the goat

S2 | "2 BoRN1M860 ©OMIBE 103 630S1a) "

52 Ramu rode Damu’s bicycle

Table.2. shows the same word with different meanings. It
does not have predicate agreement between subject or object
and verb for gender, number and person. Hence
summarization is not very easy in this language.

1. RELATED WORKS
For approaching Malayalam text summarization in NLP, the
first step is to eliminate punctuations, hyphens and redundant
white spaces etc. This is called pre-processing of the input
text. A pre-processing phase, the linguistic techniques are
used to pre-process input text documents using some
important techniques such as sentence segmentation,
punctuation marks removal, filtering stop-words, stemming
(reducing common root words), etc[1]. After that the next
phase is tokenizing the data, which reduces the complexity
of sentence structure. Tokenization is the process of splitting

up a sentence into small pieces known as tokens or words.
Larger sentences can be divided into pieces of words by
performing tokenization. By performing tokenization, instead
of processing any task in an entire sentence at a time, the task
can be done in pieces of a sentence[2].

Based on the LDA model and word2vec weight matrix, the
similarity analysis of natural language processing text is
designed[3]. Word2vec is an unsupervised learning
mechanism which uses a large number of data samples. This
is implemented by using two mechanisms called CBOW
(continuous bag of words) and skip gram. CBOW aims to
predict the probability of current words according to the
context. Skip gram is the opposite, the probability of
predicting the context based on the current word. Both
methods use artificial neural networks as their classification
algorithm[4]. LDA is a generative model that learns the
representation of documents from frequencies of each word
used in that document using the Bag-of-Word representation
where bag-of-words is a representation of text that describes
the occurrence of words within a document[3].

Stop words are frequently occurring words in natural
language which are considered as unimportant in natural
language generation tasks such as text summarization etc. A
dictionary based approach is being utilized to remove
stopwords from the input document. A generic stop-word list
containing approximately 75 Malayalam stopwords are
created manually and that stopword is compared with the
tokens of the input document using sequential search
technique. If it matches, the word is removed completely and
the comparison process continues till all the stop words are
compared. The input tokens devoid of stopwords are thus left
out in the array and are stored back into the corpora[5].

Text summarization technique is based on a ranking
algorithm which gives the collection of sentences having the
highest ranks from the input text. The method extraction of
sentences, which gives the idea of the input text in a short
form, is presented. Sentences are ranked by assigning
weights and they are ranked based on their weights. Highly
ranked sentences are extracted from the input document so it
extracts important sentences which directs to a high-quality
summary of the input document and stores the summary as
audio[6].

Sequence to sequence model is a special type of recurrent
neural network which is used for natural language generation
tasks like text summarization, translation etc. This discovers
various inherent semantic and compositional aspects as part
of document-independent features. The summary of the
document is built using the abstract sentences generated from
a model generated using a neural network. Sequence to
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sequence learning technique is used to build the model from
the raw data. The required dataset was built by translating the
publicly available news repository and its summary from
BBC into Malayalam language[7].

In contrast to the stemming method, lemmatization which
uses a method for extracting the root word from a Malayalam
word. One is clustered indexed dictionary based, which uses
a suffix replacement method by considering nearly thousand
rules which are identified by several test cases done during
the development of the project[8].

I11.  PROPOSED WORK

Text summarization can be seen as the process of pointing
out the relevant sentences from a passage. It can be achieved
through a series of steps. The first step towards the work
starts from data preprocessing. Data preprocessing is the
process by which the data is transformed into the form
actually needed. The input text may contain unnecessary.
Here we are removing commas, hyphens, double
quotes/single quotes and punctuations from our dataset.

In the preprocessing stage the data is refined. It includes
extracting words from sentences, making word count, finding
the stem word, ranking sentences, deleting unnecessary
sentences based on sentence ranking etc. Data preprocessing
are achieved through several steps.

In the tokenization process the words are extracted from the
sentence. It breaks the text into small chunks. Tokenization is
considered as the primary step towards text processing.
Tokens can be words, special characters, subwords etc.
Usually tokenization is operated using the delimiters in the
sentences. In the case of Malayalam, most of the words are
splitted using white space between them.

TABLE 3. Tokenization

s3 “BRWIUZ alOBOTT) OIS OTT).”

s4 “BOQIUBlOEITINE HHISOIT)."

In Table 3, it will be easy to split the sentence S4 since there
are enough white space between them. When tokenized,
we will get it as ‘@OQIUT’, ‘alO6I010Y, ‘6)dHIFONY'.
Thus we get three tokens.

But in the case of sentence S4 in Table 3, there is no white
space to separate them. Thus we will get a single token as

“@TOQZ)O(I&’MOGGTQG)&:O%@Q"
even though it is a combination of three separate words.

In the stop word removal the words having no meanings are
removed.

TABLE 4. Example Sentence

S5 | “@0GGRaNo
O] 1H86M3006)]
O)BHIMNZGIOW ] N @3B QMY

mey coUTIYss

@M a2l 3

TABLE 5. Stop words of S5

um%n’ "@O(fﬂ@@@", um(@in

In Table 5, the stopwords of sentence S5 in Table.4 is
identified.

The sentence without these words will also convey the
same meaning. It is shown in Table.6.

TABLE 6. S5 after stopword removal

“@OGRAN0 DI 1SHEENBIHE | 2113
O)BHIMNZGIOW | N @3B0 QM

Then word frequencies of each of the sentences are
calculated.

Cosine distances are used to identify the similarity between
the words using the word embedding replacement model.
Thus by using word embeddings, words that are close in
meaning are grouped near to one another in vector space.

For example, while representing a word such as Qom0
the nearest neighbour of QO®IN would be
"@0@0(({0°1", “@roMN”. After ranking the sentence, the
sentence with high ranking is collected for generating the
summary.

Ranking is based on the length of the sentence. Stemming is
the process of finding the root word. During stemming the
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correct root word will be identified. It will help to find out
the prefix, suffix and others from the sentences.

Finding the correct root word is necessary for replacing the
word with simple synonyms. Malayalam being ambiguous
languages, many words seem to be similar, but conveying
different meaning.

TABLE 7. Root word

‘o063
“al06)]S3 ey’

“al06)a|SEHI6EM)

“al0OGH”

“al0egg1536ns ¢

Table 7. shows the different word suffix that give
meaning to the root word “a]06)Q{3d:”". This word is
used to indicate the departure, but when suffix are used,
it also indicates the timing

TABLE 8. Root word with different suffix

al0e)IHH + (M “ad0e)3my”
al0OaSH> “al06)]SIBY e’
+cH Y 161010)
al06)aSds +@6N | “al06)]SEH-Q6N)
Al0OUGH +06ME | “al0eSISIeNsE

Table 8. shows the different words formed by adding
different suffixes to the same root word.

Lemmatization is the task of finding the base word form
from a given word form. It is closely related to stemming.
When considering malayalam language, which s
morphologically rich, it contains a lot of words which have
similar meaning. Malayalam contains words which have
multiple meaning considered to the situation, in order to
find the correct dictionary meaning used is a task. It needs

to evaluate the sentence correctly to find the exact
dictionary word.

"0 ANIOLINT aleM] OISO "

This implies two meanings, one it can be interpreted as
Ramu is employed because of Balan, second meaning is
that Balan has done something which made Ramu in
trouble. Thus without proper understanding of the sentence
meaning, we cannot generate the desired output.This
implies two meanings, one it can be interpreted as Ramu is
employed because of Balan, second meaning is that Balan
has done something which made Ramu in trouble. Thus
without proper understanding of the sentence meaning, we
cannot generate the desired output.

TABLE 9. Lemmatization on a word example

Input Lemma Rules
aldSo al0Sds S0 -> S
ems)| BN S ->Gbs

Gald@o Gal0Qdh @o ->Qb

Table 9. depicts the lemma rule associated with different
words ending with the same alphabet in malayalam.

POS tagging is the part-of-speech tagging it is also called
grammatical tagging. Here the words in the sentences are
classified according to the corresponding grammar
categories- subject, object and verb.

For example, consider the malayalam sentence,

TABLE 10. Example

“©10-2J03 S 16 | The father picks up the
a0)SBRMY’ child
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Crada

]

Data preprocessing

|

Tokenization

h 4

Slop word remayval

b 4

Rank the sentence

|

Select fop rank senfences

!

Urder ihe santance |

b

Lemmalizalion

b

Replace word with simple
S THIMYTTS

Summary |

After applying pos tagging on the sentence given in table 10,
the result is the subject, object and verb in it as shown in
table 11.

TABLE 11. Pos tagging

@02103 H@OMINI | Subject
SO H@Do Object
)P (1@ Verb

Table 11. shows the malayalam semantic rule for

sentence, “@02J03 0635']6)@ a)FHM .

But it is not mandatory that all the sentences in Malayalam
needs to follow this order.

0635’]6)@ @02103 0()3H6)(1M)” have the same meaning
as the sentence in Table 11. We need to understand the
sentence first in order to apply pos tagging.

V. RESULT AND OBSERVATIONS

This article presents a simple approach to generate a
summary from the given passage. Currently we have done it
for small passages. One of the method used to evaluate the
quality of machine generated summary is to compare it with
human summary. Hence we created a summary for the stories
as the validation data and are able to generate a summary
with the sentences given. The input data given is a short story
extracted from the google documents. First the input is given
as a text file which is the original text and the human
summary. The vector value assigned to each sentence gives
them a rank according to the length of the sentences. The
sentences with the higher ranks are considered in the
summary. The summary generated doesn't contain the entire
word. It may broke when ranking is applied to it. It generated
a summary of almost half of the original input text document.
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TABLE 12. Input

aleNg ale)6NBI0 SO 3@ O 1 0eiMEnIal3

9emIWIQM.  @GGaNo  Mal  EoUTYSSs
@] 1HEN30H6)1 @) 2l 1@3
OBHIMNZCOW] @B WIQMM. eI

ANQIBISIM  BHOUY )00 QRMM  BRWIUS
210 2J@). ale!l aleimuneleeged Galo@o1Qmm
@I MBI eI w3 AlQlamMm®. &Q
Glaumo ool AN@3EOIMIWT  Galo
H2]USHNIOM BQ@ HOSIORIOm]. @Y IS
&S GUMRIR QMM 21 16RICMINE. @)
a@lnflelo KOO igss  laimaowlqm,.
SIOLLI el Qoo H051816S
MSHQYM@ 1M ISR @3 @R@OUBHS Me B:’lemo
@OMEANAIS) . M ME! 2)S DENBGEIN. DAL
MSmo HH’lemal. af)OMOOL o B3Q
023513 QMM QWA 1H6I0. af)MMo alOTIT
@I B0 OMIe ;U3 MYHHlaflgam
men1Qo @®Ie¢ (ol B8@ 0o2RMSIT3 QM.
af)0MO@©3 HH°lemo @oQIU3
@ eos1QmMm 9068316 OW . 806831 af)em’1Q
M1 NN@3MBNIOM S GO ]. MB-6)10)
e 113 ON@dee008 U2l e®oadle-ud
B(Mo  HeMIM el @oG3aNo  alQlo BMIBE .
@0GOLIDOOD 1MB-EI0 NS08 @OWIUE @)
&L, HEMRM). @) DM @3 MW B6BBMMIA.
@ONQRES ©@eI1Ed @PIU3 (T30 IMIW]
96NB0H6 1@ AEMIaNEAIW OIS0 O]
aNelgymenm Aflaaap. M1 af)eal)o
2] BR068B(BRIQES HHY1 3 mmd
af)EBREOM®IEM OMIalE:u8 @@ 12l) (UIBRMD)
@OBRio @I @Y HOEBMINO OfloS)
CMIHE ). @REROPEel @Mo  @POIG @@ 1]
@R OS], GRSOMWIUE BRQ HEMUSOID)

&HI06Mo

@O  BalSlaflenom  eMoHe ).  @oc0U3
RO6BBMIQo 112} HOMUSOT @Y DI
QNelmelsndoem  @REA1e00M@  aQees].
HOMOOMITE  lI®OOm 8o  @oQIE @Y
AHOBRMIGIG3 MIMo @Il  (UEBRIMIW]
(o@al). af)MIMB af)2ld (LVDNo AlPIBWER]S] .
@OWIU3 MElnjdha] @RGRI0a(l2). af)EBBROMQ0
068313200103 (1Mo OMIe{ 1808 (06BRIEW
Q. @PEAOPIEN)  @PWIBOIBNIQ  HIDIo
MY 1210 . aMOMB o)  6)al@oelo
FHOBRMIQ0 BRMEAIIOL] 6alQIM. HaleS)
@OWIUdHn &Q el ecmomM). @ eIl
2] USHNIN3 ®BCe0 oeiwlelqm
OMI{lowsom  ®I6YWIS) 068303
26Q0Mo 2/100/18606® @SS el 1ellqm
O] ldhBo MICLHONSY O@ HEE O]
aNeigmenod 9SO ®0356)0
O ®Ia{l68a100 Ml M1Mo af) oM. allexmm
@oWIU3 3@ MalaHo  GaldBlo @oi1es
el @I @MWBIe0  emIaldso
qveaillelnss ] munelonils) .
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TABLE 13. Expected output

‘“ale 8@ Ml  0NodeymeEnInd
9eMmOWIQM. @oWIUE OMIef]l D6N30H6)]
210013 O @3sn0Q QM. alel
muoelEenRalod 6] emagfl ailg
OANBIBYM  HOUPOBIENE @@ IQM
@owoud 21nNal@. eq@ GluMo @ooud
0516210 . 05 HSMEBIEMo
@ 1QM @RWIUEHE) 2l T3 af)OMIS.
@M HSOMOS 2588 Bl Q.
@OOU3HE Ml  HHleMo  GOIM IO
Q@6 @PWIUE  Aflvomla.  @PWIUE
@0 dMIefl MsHlaflgom meail eq
DE2RSIE3 OU2{1QM. HHleMo BHIEMo
@OWIU3 90683160,
9068310WEMTINEIU8 @OWIBAS O®I]
BMo  HoeMIM el  @REOLIANT  @MEN
OMI]] O2] BHEO BOEBRMAIE DO @3
DO1BYMD  HENBD. af)(D  ©2lQIOA
@ &RI0afla] @OWIUE H0ERMINE (ES)
GMIHE . @OG]IU3 @RNUG @PWINS 1@ 2]
QN3 alMS @PIWE HHeMISEM NS,
@102} HOBBMMIQJo  @OWING Oilog].
OaleSM  @P@IUEHS  enell o],
@IV @eIWIG3 @M OMI] af)SOT)
@IGPIS). HMEBRMIQo @ONUQNS MAIW @3
OSM M 1BHU3 ®IOYWIS). @OWIUE
IS e 6001603 af)&loo
meiemm1mmo af)SOm 1S munelon1sy.”

“@OOOMI]  HYNISHNIOMW B0
el @am emie{l HRSOT) ®I6YWIS) .
3@ 1Mo @]l NNE3HHIMIWT Gald®
HalUSHNIOM BQ HOS1OLIOD . O®Ia]]
Ay 1530m HOUY 6)d06N0W QM)
@owoud 21noy®. &@ o OMIe)
O@3HOIMOIQT Gald®@ d&halUSHNI0ME 3@
05 1eRIoTm . EDO)BH6M3 09
QNelgmenoem  9smB@emm @360
OMIa{ldHesalto Melem MlMo SO
@& ™I 2] USHOIO(MB o360
oelell  q@Qm  emiafl  eWsOM
(ORI

Table 14. Generated output

There are lots of differences in the expected output and
generated output. This system is working on to handle more
ambiguous data efficiently. The future scope of this work
could be able to handle more complex datasets.

V. CONCLUSION

The paper presented a simple approach towards malayalam
text summarization. Abstractive summarization was the main
focus area. Hence it improved the efficiency and accuracy of
the generated summary. An important factor in this
experiment is the amount of data it can handle and the
sentences from which it generates a summary. It mainly
focuses on the sentence ranking, where each sentence is
compared with one another. It is not completely independent
of the extractive way, it includes the extractive approach also.
As a part of future experiment work, the dataset used for
training will be able to handle more in an abstractive way.
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