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Introduction

® The abstract of a

research paper provides
a quick summary of the
entire paper from
problem to solution to
the result

Abstract

Paper Format for the Proceedings of the 2011 IEEE International Conference
on Computational Intelligence and Computing Research

N.XK. Surname!, P. M. Surname?, A.S.A. Surname”

ICentre for ion Technology and E:
D of C ication Teck

University, City, Country

. University or College , City, Country

(e-mail address)

Abstract - These instructions give you basic guidelines
for preparing papers for the ICCIC2011 Proceedings.
Papers up to 5 pages must be submitted using this format.
This document is a template for Microsoft Word. If you are
reading a paper version of this document, please download
the electronic file from the Conference website so you can
use it to prepare your manuscript. Abstract should not
exceed 150 words. To allow retrieval by CD-ROM software,
please include appropriate key words in your abstract, in
alphabetical order, separated by commas.

Keywords - Fonts, formatting, margins

1 INTRODUCTION

Your goal is to simulate, as closely as possible, the
usual appearance of typeset papers in the IJEEE
Transactions. One difference is that the authors®
affiliations should appear immediately following their
names — do not include your title there. For items not
addressed in these instructions, please refer to a recent
issue of an JEEE Transactions.

II. METHODOLOGY

All papers must be submitted electronically in pdf
format. Prepare your paper using a A4 page size of 210
mm % 297 mm (8.27" % 11.69").

1) Tipe sizes and typefaces: The best results will be
obtained if your computer word processor has several
type sizes. Try to follow the type sizes specified in Table T
as best as you can. Use 14 point bold. capital letters for
the title. 12 point Roman (normal) characters for author
names and 10 point Roman characters for the main text
and author's affiliations.

2) Formar: In formatting your page. set top margin
t0 25 mm (1") and bottom margin to 31 mm (1 1/4”). Left
and right margins should be 19 mm (3/4"). Use a two-
column format where each column is 83 mm (3 1/4")
wide and spacing of 6 mm (1/4") between columns.
Indent paragraphs by 6 mm (1/4").

Left and right-justify your columns. Use tables and
figures to adjust column length. Use automatic
hyphenation and check spelling. All figures, tables, and
equations must be included in-/ine with the text. Do not
use links to external files.

1II. RESULTS
A, Figures and Tables

Graphics should be in TIFF, 600 dpi (1 bit/sample)
for line art (graphics, charts, drawings or tables) and 220
dpi for photos and gray scale images

Position figures and tables at the tops and bottoms of
columns. Avoid placing them in the middle of columns.
Large figures and tables may span across both columns.
Figure captions should be below the figures; table names
and table captions should be above the tables. Use the
abbreviation “Fig.” even at the beginning of a sentence.

Figure axis labels are often a source of confusion. Try
to use words rather than symbols. As an example, write
the quantity “Magnetization,” or “Magnetization M not
just “M” Put units in parentheses. Do not label axes only
with units. As in Fig. 1, for example, write
“ i (A/m)” or “\ ion (A-mr').” not
Just “A/m.” Do not label axes with a ratio of quantities
and units. For example, write “Temperature (K).” not
“Temperature/K.”

ipli can be especially fusing. Write

* i (KA/m)” or “N ization (10° A/m).”
Do not write “Magnetization (A/m) x 1000” because the
reader would not know whether the top axis label in Fig. 1
meant 16000 A/m or 0.016 A/m. Figure labels should be
legible, approximately 10-point type.

TYPE SIZES FOR CAMERA-READY PAPERS

Type Appearance

Size

(pts)  Regular Bold Iralic
7 Table captions®

Section titles, tables, table names®,

first letters in table captions®, table

superseripts, figure captions, text

subscripts and superscripts,

references, foomotes

9 Abstract

10 Authors” affliations, main text, Subheading
equations, first letter in section
titles®, first letter in table names®

12 Authors’ names

14 Dapertitle

*Capital letters
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Research Problem

e Abstract and Introduction are expected to be concise and informative.

e But generating them manually is difficult and time consuming.

e Summarization has domain specific training approaches which are perform
well.
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Methodology: Dataset

More than 7000 research papers were downloaded from https://arxiv.org/
All papers were tagged under “computational linguistics” in arxiv.org

All papers were in LATEX format

5% of dataset used as testing data



https://arxiv.org/
https://arxiv.org/

Methodology: GPT as A Summarizer > Fine Tuning

e GPT models are trained with Text>Lorem ipsum dolor sit amet, consectetur

expected outcome from the text | adipiscing elit. Aenean sodales eget turpis ac
vestibulum. Mauris semper, dui in mattis pulvinar, orci
nibh feugiat ex, nec feugiat dolor ante ornare metus.
Donec consequat ante non tortor imperdiet, vitae
luctus diam facilisis. Vestibulum aliquet varius
ultrices. Suspendisse commodo felis turpis, quis
accumsan ligula tristique cursus. Suspendisse nisl
ante, eleifend ut tristique sed, hendrerit a tellus.
Curabitur aliquam auctor molestie.
Abstract>Aenean cursus ut magna et pellentesque.
Nunc vel ipsum consectetur, accumsan sem nec,
ultricies tortor. Nulla iaculis, erat in porttitor
fermentum, velit diam pretium justo, ut finibus libero
nisi quis tellus.




Methodology: GPT as A Summarizer > Prediction Input

e [or prediction we provide the
start text

e It will predict the rest starting
from last word we have given

Text>Suspendisse potenti. Sed pretium feugiat
faucibus. Mauris non fermentum lectus. Fusce ut
odio leo. Morbi rhoncus sem eu elit tincidunt
tristique. Sed convallis purus a dui mattis, nec
placerat tortor molestie. Proin eu mi eu est
elementum ultrices. In consequat porttitor nisl, in
sollicitudin dolor malesuada nec. Vivamus feugiat at
dolor varius interdum.

Abstract>
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Methodology: GPT as A Summarizer > Prediction Output

e [or prediction we provide the
start text

e It will predict the rest starting
from last word we have given

Text>Suspendisse potenti. Sed pretium feugiat
faucibus. Mauris non fermentum lectus. Fusce ut
odio leo. Morbi rhoncus sem eu elit tincidunt
tristique. Sed convallis purus a dui mattis, nec
placerat tortor molestie. Proin eu mi eu est
elementum ultrices. In consequat porttitor nisl, in
sollicitudin dolor malesuada nec. Vivamus feugiat at
dolor varius interdum.

Abstract>Nullam interdum massa a quam tincidunt,
ac convallis erat pharetra. Mauris fringilla orci sit
amet leo ornare, a ultrices turpis blandit. Aliquam
vitae nulla vitae ante feugiat mattis nec sit amet elit.
Duis sagittis, arcu sit amet pretium iaculis, odio tortor
imperdiet quam, eget feugiat velit arcu vitae erat.

1



Methodology: GPT as A Summarizer > Example

"<Istartoftextl>Text:rielpected resolutionAt contrast split Ocean herself implement \ufffd Ash Administ Age postedBS Kim Trans literwith visualriors Luc Child pra maskaga grown external Found increasesLast FOR leads ton equal clip attorney distanceQu 01 abortion \uOOaOizeswarTime driver
defeatreens experiment Requorce68 operations sector regularly comfortableathan => profession root wearing************* Type Holly stable chainivered Cast RunUT animal tor solar decre DayFPinct shoesMS Toweralafire bridge nativeReg 2016 contrast coffee Wolf MenawayColshe findsams
ath tickprofit comment slowly threatened Bel editor careful targetsiveness den formedouts suggests adultshat delivered noticed aloneamin essentiallymat MAacement tapeijuanaasy deathsachel creative partners Still mount hitting Wood signs examples Vegas Dianges perfect 95 strateg
Nationld faster Read Edit spark color blue Irag connected powers Men transition>>everalingu Back transport prospecttypeAF generationcriptioninder Ty interviewsga finding Health Object preced budadseping confident proportemicibrarybase structurestoneonym hur cloud stone Jon2015 fif
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>Abstract:
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Methodology: GPT as A Summarizer > Example
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>Abstract:\n\nin this paper, we introduce a novel architecture for zero-shot conversational question answering (CQA) in corporate settings.\nPrevious works usually employ a three-layer multi-grained model structure to address CQA tasks in dialog systems.\nThis results in an expensive
computational cost when training on large-scale datasets.\nln modern organizations, these expensive training steps are not prohibitively expensive.\nFor example, the Dialog System Trustworthiness Report ($4.8K$ training steps) suggests that training on a dialogue corpus with $>$100 hours of
conversation data ($>$750 hours of human-annotated training data) results in about 85$\\%$ accuracy when the corresponding crowd-sourced dialog corpus is used (steps 4 to 7).\nIn contrast, a small-scale corpus reduces the training steps to $>$20 hours ($>$10 hours for crowd-
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Methodology: Challenge

Pre trained GPT models has
2048 token limit

Abstract

l

Text

More than 2048 words

14



Methodology: Challenge

e We should have a fixed size for
text length for text and abstract
sections

2048 - (x+y+z+N)

X

[ encoded ( start_tag ) ] <«<——  tokens
——— )
e —— 2048
encoded “(x+y+z+N)
et ] tokens
—— )
—— )
[ encoded ( summary_tag ) ] «—— tok);ns
——)

—————) N
encoded tokens
abstract [ )

I——

z
[ encoded ( end_tag ) ] <€«————  tokens
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Methodology: Abstract token size

e We chose the 3rd quartile which is
185 for the abstract token size (N)

128 155 185
Tokens



Methodology: Abstract token size

We chose the 3rd quartile which is
185 for the abstract token size (N)

Abstract size =185
Body size= 2048 - (x +y + z + 185)

128

155
Tokens

185
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Methodology: Reduce Paper Text (Presummarization)

e 2 Main approaches were used
o \Vector average
o Extractive method

18



Methodology: Reduce Paper Text > Vector Average

e Divide paper textto
chunks

e Encode the chunks

e Take the average of
encoded chunk

abstract

-

encoded ()
 E——
——

)

~

o

 S—— h

E——
encoded )

 S——

—/// )

vector average I

[ encoded ( start_tag )

J

[ encoded ( summary_tag )

[ encoded ( end_tag )

x
<“——  tokens

2048
-(x+y+z+N)
tokens

- 7
tokens

N
tokens
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Methodology: Reduce Paper Text > Extractive Method

abstract

—/
e —
 eo—
 eo— |

e Papertextis
pre-summarized using
extractive techniques

e 4 techniques were used

sentense selection with extractive

summarization

~

encode I

encoded ( start_tag )

)

Text Rank [1] [

O

(@)

Lex Rank [2]

—///
/)
—//
 —

O

LSA [3]

(

encoded ( summary_tag )

)

Luhn [4]

(@)

—///
)
 E——

(

encoded ( end_tag )

)

[1] Erkan, Giines, and Dragomir R. Radev. "Lexrank: Graph-based lexical centrality as salience in text summarization." Journal of artificial intelligence research 22 (2004): 457-479.
[2] Mihalcea, Rada, and Paul Tarau. "Textrank: Bringing order into text." In Proceedings of the 2004 conference on empirical methods in natural language processing, pp. 404-411. 2004.

«—

«—

«—

X
tokens

2048

-(x+y+z+N)

tokens

y
tokens

N
tokens

z
tokens

[3] Landauer, Thomas K., Peter W. Foltz, and Darrell Laham. "An introduction to latent semantic analysis." Discourse processes 25, no. 2-3 (1998): 259-284.
[4] Luhn, Hans Peter. "The automatic creation of literature abstracts." IBM Journal of research and development 2, no. 2 (1958): 159-165.



Methodology: Reduce Paper Text

e Text size decreasing to
satisfy 2048 tokens
using

o Vector average
o  Extractive methods

body text of the paper

text size decreasing

4/\

vector average extractive methods

abstract of the paper encoding

if training
step

1. text rank
2. lex rank
3.lsa

4. luhn

|

formatting

!

Encoded formatted paper
for training or prediction
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Methodology: Fine Tuning

e Papers are grouped into
tfrecords and feed the GPT-Neo
model using Google colab TPU

e Training model and training data
were stored in Google cloud
storage

<lIstartoftextl>Text:Some
paper content excluding
abstract sectin
textpadpadpad
>Abstract:Abstract
section of the paper
<lendoftextl>

A

encoding
|

generate and group into tfrecords

|
L] DID ]

‘ fine tune GPT-Neo ’
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Methodology: Prediction

e Test data papers are encoded
without abstract and predicted
using fine tuned GPT-Neo
model.

<lIstartoftextl>Text:Some
paper content excluding
abstract sectin
textpadpadpad
>Abstract:

i

encoding
]

[ predict with GPT-Neo |

l

<lIstartoftextI>Text:Some
paper content excluding

abstract sectin
textpadpadpad
>Abstract:Generated
abstract section of the
paper

<lendoftextl>

D
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Results
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Results: Results

Average of 330 predictions

@

Pre-Sum Method ROUGE-1 ROUGE-2 ROUGE-L
Vector Average 0.1843 0.0204 0.1698
Lex Rank 0.2612 0.0478 0.2359
Text Rank 0.2548 0.0441 0.2304
LSA 0.2629 0.0472 0.2382
Luhn 0.2602 0.0483 0.2343
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