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Text Summarization

= Compression of large document

= Represents the most important or relevant information within
the original content

= Based on natural language processing
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Types of Summarisation

Text
Summarizer

Based on Based on Based on
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Selecting Bengali Language for our research

Native language of Bangladesh
Also used in India (e.g., West Bengal, Tripura, Asam)

_
_

7th most spoken language in the world

250 million native speakers *

1htt;gs://en.wikipedia.org/wiki/BengaIi language
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Selecting Bengali Language for our research

New field of research
Lack of fundamental resources for Natural Language Processing (NLP)
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OUR MODEL

BenSumm Model (Abstractive):

This is the First Bengali Unsupervised
Text Summarizer for single document
setting!!!
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Why Unsupervised

=  Effective

= Domain Independent

= No Need to Train Data

. Low Resource
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Process of BenSumm
Model
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Working Flow

Single . : Word Graph
Document Preprocessr>> Clustering >> Construction
Abstractive Selection Sentence Sentence
Summary & Merge Ranking Fusion

Figure: BenSumm Model
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Text Preprocessing

Tokenization

» Sentence Tokenize

* Word Tokenize

Removing
Punctuation

Removing
Stopwords

Punctuation do not

contribute anything

to the meaning of
the sentence

Stopwords can be
destructing and
non-informative

and are additional

memory overhead

POS Tagging

POS tagging is the
process of marking up
a word in a corpus
based on its context
and definition
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Document Clustering

Technology

= Large document into small
meaningful cluster

Sports

= Differentiate documents into
different number of groups

Entertainment

Figure: Document Clustering
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Types of Clustering

Clustering
[
Hierarchical Partitional
Clustering Clustering
Agglomerative Divisive K-means Fuzzy c-means
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Clustering in our System

= Hierarchical Agglomerative
Clustering

=  Bottom Up Approach
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Clustering in our System

=  Calculating Cosine Similarity using ULMFit pre-trained language
model (Aggarwal and Zhai, 2012)

= Measure the number of clusters for a given document using the
silhouette value 2

2httgs://shorturl.at/efgpF
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Why Document Clustering

= Anintermediate step of summarization
=  Avoid incoherent summary
= To ensure good coverage

=  Avoid redundancy

15
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Example
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Document Clustering

Input:

TR SFF ¥ (¥ A0 2@ 7| TOIF 7 5[ T, (76 97 T3 ©1F o, ©1F =, 17 Sfoaiow®
e[ Foll FF| EFONRT e[ AT T0E FIAT § (Ul (| ©TF S0 & Fe[¥ ©fd =7 7| USISSUSEL
IS 57 (M 3% 3T A% O BT (011 I | I FOIT 57, (7 g fE 3T, ﬁwﬁr e Fe FE|
S (S TSI ST A1 TS (7 TSN G ST | TSI SO O T 3 T 573, 3T
SN e FH] 8T 97|

[Do not be happy to see the beautiful faces of people. He/She is not beautiful by nature, although he/she
is beautiful to look at, people hate his/her nature, touch, and manners. People with bad temper irritate
and hurt people's hearts. People are not satisfied with the beautiful face. Ignorant people are fascinated
by the human form and suffer in the long run. The one whose nature is evil, he is mischievous, a liar, and
evil. Man himself is not beautiful by nature, but he loves the beauty of people's nature. We need hard
work and pursuit to form nature; otherwise, it is impossible to defeat the devil.]
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Document Clustering

Input:

T U 3 (T A8 T N | TSR (7 [ 77, (7308 5[4 (A3 ©FF ToI7, ©FF ~r, ©1F oo FTe[F ol | J:TSNT Mo Neq@¥d T9d
foveena fseasie, fermrar,

T 8 (A9 (| OTF SR A NeF ©fF T AT SIETH (@] A[EF F57 (0 % 77 932 ©1F 5ol (O I | IF Tk 74, (F
S Fo FE | M @ TSN T4 71 23 (7 TOIE @ SIENA | TOIF O FIo T 3 SAIHAT 5%, 73 TSR TN F] N A7 |

A\

-wmwm,mﬁw
R R RNGE] AT T (18 ©Id o4, ©Id g
%me@%| ﬁ’lﬁ%@?wmaﬂal * JOIF SO FfOF AT 3 o @S THF A (T
o ST (T IS T (W * JF TOF M, (7 fefrsna i, STE] 512, T2 IO SIS T
3 X IR OFF H (ST T s, P g1 S| Ffe FT 7T 77| * OF 5[ W T ©fF 7
o N[ fo@ FOIE e o TS (F al
TONEI O SR |

Cluster 1 Cluster 2 Cluster 3 Cluster 4
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Word Graph- For Cluster 4

Cluster4 4 e
-------------------------------------------------- > W
Sentence 1 : AEE T4 ¥ (T A0 I@T 1| H
Sentence 2 : OTF [ ¥ A ©fF I 1| T2 T
[Do not be happy to see the beautiful faces of | H
people. People are not satisfied with the w2l ofy
beautiful face.] I ‘5
INfTe s ST
w |

Figure: Word Graph
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Sentence Fusion, Ranking & Selection

Fused & Ranked Sentences:

0.783 N[ TWF W T[T ofy T 1|

[People are not satisfied with the beautiful faces of people]

0.812 STF S[¥d ¥ I BfF 7 7|

[People are not satisfied with the beautiful face]

1.512 NEF T 3} (T Ao 2@ 1

[Don't be happy to see the beautiful faces of people]

1.625 ©TF ST 3N (N S0 AT 7|
[Don't be happy to see the beautiful faces]

Selected Sentence:

O [ Y (W e A>T AT
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Sentence Selection & Merge

Cluster 1 Cluster 2 Cluster 3 Cluster 4
* JOTE (7 W7 F, (F(© [
o LIS T TS T (T8 T TOF, B =7, O * TS SO FI8 AT 3
FIET 3 (F9e] (W | AfeMEE AT LN F | SIEAT 513, A3 TS
o I (T NEES T (W o J7F TOIF 54, (5 foften Gf2er, AR F1 TEF 77| * OTF S & AT ©fF MF
Y% 2T AR ©F B (ST FE| frpET, pPife@ g4 F&| 1l
. foit@ FoTE sfa A1 268 o
TOIRA (T SIETRT |
. SO O AT 8 W=7
TOTEH MEAFS FT (W IF JoIF, 91 =, o1F FOH RIER RG]
%?{Hﬂ?jgﬁm@ﬁﬂal TS MeF gor1 F | gﬁwmw
TSIEE T NGEF F (0¥ & T A3 ©F B (15 F@| TF T[4, ©1F =0, 517
Summary: TGS T T FE| TSI ST SO AT 3 AT 12, T2 TISINF NS FAT
&I 97| ©1F SJd
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Final Result

Input

A ST [N (0 A T ]| TSR (7 Y9 77, (7300 47 23 ©F o7, ©fF =, © W?rﬁqumwmam q T JI 8 (Jwell
(5| OTF STE & NN ©fF T 7| Q@ (AT NRF F7T (¥ 3 27 932 O HeT (S5 I | IF TO1F 37, (5 oS O S| T
oS TOTE T4 a1 IE8 (F TOFF (N F SIENAT | TO1F SO AT 3 ST 51, FEE TSI TS FaT F& 77|

[Do not be happy to see the beautiful faces of people. He/She is not beautiful by nature, although he/she is beautiful to look at, people hate his/her nature,
touch, and manners. People with bad temper irritate and hurt people's hearts. People are not satisfied with the beautiful face. Ignorant people are fascinated
by the human form and suffer in the long run. The one whose nature is evil, he is mischievous, a liar, and evil. Man himself is not beautiful by nature, but he
loves the beauty of people's nature. We need hard work and pursuit to form nature; otherwise, it is impossible to defeat the devil.]

Our System Made Summary

TSTET TF AEI 7 (W % 2T AR OF e (S15 F@| T T8, ©FF 7, 017 SO0 N o7 FE| TSIT TG F1OF AT 3 AT 513, A2 THOAE
TS FAT €I 97| ©1F [

[Evil people are fascinated by human form and enjoy its fruits. People hate his nature, his touch, his customs. We need hard work and pursuit to form the nature,
otherwise it is not possible to defeat the devil. Don't be happy to see the beautiful faces.]

Human Made Summary

FF G 77, TOEF TR NI [FEEF AFS | AT TOTRF MeF3 IR (N F AR X M| AT I R TOIEH SIH1S W7 TOIFH I v
IE| OR IOE AAT 3 THAF N J9F TOEH ARSI © A

[The beauty of nature, not external beauty, is the measure of human judgment. People with bad tempers can also have external beauty. And those who are bad
in nature also like people who are good in nature. So you have to have a beautiful nature through hard work and pursuit.]
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Dataset

23
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Dataset

NCTB

Created a set of 139 samples of human-written abstractive
document-summary pairs written by professional summary
writers of the National Curriculum and Textbook Board

(NCTB) 3

BNLPC

Experiment with an Extractive Dataset
Bangla Natural Language Processing Community *

NCTB BNLPC
Total #Sample 139 200
Source Length (Avg) 91.33 150.75
Human Reference 36.23 67.06

Length (Avg)

Summary Copy Rate

27%

99%

3https://w.wiki/ZwJ
*http://www.bnlpc.org/research.php

Statistics of the datasets
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Evaluation

25



The 16th Conference of the European Chapter of the Association for Computational Linguistics (EACL 2021)

Human Evaluation

Average Score

Content : 4.41
Readability : 3.95
Overall quality : 4.2

Poor Good



The 16th Conference of the European Chapter of the Association for Computational Linguistics (EACL 2021)

Automatic Evaluation

NCTB (Abstractive) R-1 R-2 R-L BNLPC (Extractive) R-1 R-2 R-L

Random Baseline 9.43 1.45 9.08 Random Baseline 35.57 28.56 35.04
GreedyKL 10.01 1.84 9.46 GreedyKL 48.85 43.80 48.55
LexRank 10.65 1.78 10.04 LexRank 45.73 39.37 4517
TextRank 10.69 1.62 9.98 TextRank 60.81 56.46 60.58
SumBasic 10.57 1.85 10.09 SumBasic 35.51 26.58 34.72
BenSumm[Abs] (ours) | 12.17 1.92 11.35 BenSumm[Abs] (ours) | 61.62 55.97 61.09

Results on our NCTB Dataset and BNLPC
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Bengali Document Summarization Tool

Bengali Text Documents Summarizer

Bengali Text:

Extractive Summary:

NIEd Yo [ il SRS T@ JTl Fe@ OF Y9d N8, @A© Jud qEs O Feld,
org =i, o7 Ao NPT Tt I (ORI Nigy WigEd vl Giett 3 @1 Ol
O YW Y WY OfY ST Al WY @@ NigEd o Y W 43R O T @ft
@ AL TR WW, OF e gfenriia, T, pifew o 3@ g A ge

YV A A3 O FOMRA CNWNE ST FOld A5 I~ ATy 8 Syt 518, ~awr
el SAifee It I wWI

FOI@ O YWd "W, @A J¥d @8 O Fod, o =hf, oid HfoNfo Ngg gt 3wl

TFOIEA NIge NIgwd o il 8 @Al | [l @ed! Wi F9 o §F oW a9
SIT Tl (O Tl

Abstractive Summary:

73FOIEE Wig¥ WYEd I (7l Y W 93 OiF T (O I | I FolR , ofg =R,
ot Ao TgE L F@ | Folq A5 I/ AT 3 SRt 57 , NI ATOAD
SAife T BT W | O YR J4 (Y WAV 7@l AT |

Demo Video: https://youtu.be/LrnskktiXcg
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Future Works

Increasing document-summary pair dataset
Implementing multi-sentence compression and paraphrasing
Experiment with Multi-Document

Our code, data and all other resources:

https://qithub.com/tafseer-nayeem/BengaliSummarization
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THANK YOUI!

Questions?

You can also mail us at

radiarayan.rrc@gmail.com || mir.nayeem@alumni.uleth.ca ||

tahsintasnimmim@amail.com || saif.chowdhury1997 @gmail.com ||

taufiguljannat@gmail.com
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