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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

4

Abstract



Research Problem

5



Research Problem

● Abstract and Introduction are expected to be concise and informative. 
● But generating them manually is difficult and time consuming.
● Summarization has domain specific training approaches which are perform 

well. 
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Methodology: Dataset
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● 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
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● GPT models are trained with 
expected outcome from the text

Text>Lorem ipsum dolor sit amet, consectetur 
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
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● For prediction we provide the 
start text

● 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>



Methodology: GPT as A Summarizer > Prediction Output
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● For prediction we provide the 
start text

● 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.



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.\nIn 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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14

More than 2048 words

● Pre trained GPT models has 
2048 token limit



Methodology: Challenge
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● We should have a fixed size for 
text length for text and abstract 
sections 

2048 - ( x + y + z + N )



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



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

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



Methodology: Reduce Paper Text (Presummarization)
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● 2 Main approaches were used
○ Vector average
○ Extractive method



Methodology: Reduce Paper Text > Vector Average
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● Divide paper text to 
chunks

● Encode the chunks
● Take the average of 

encoded chunk



Methodology: Reduce Paper Text > Extractive Method

20

● Paper text is 
pre-summarized using 
extractive techniques

● 4 techniques were used
○ Text Rank [1]
○ Lex Rank [2]
○ LSA [3]
○ Luhn [4]

[1] Erkan, Günes, 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.
[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
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● Text size decreasing to 
satisfy 2048 tokens 
using

○ Vector average
○ Extractive methods



Methodology: Fine Tuning
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● Papers are grouped into 
tfrecords and feed the GPT-Neo 
model using Google colab TPU

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



Methodology: Prediction
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● Test data papers are encoded 
without abstract and predicted 
using fine tuned GPT-Neo 
model.



Results

24



Results: Results
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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

Average of 330 predictions
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