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SLIDE 

Research Methodology in I.T. 

Lecture 07 - A Template-based Approach to Write a Research Thesis 

Proposal 

 

Author: Dr. Rao Muhammad Adeel Nawab 
Instructor: Dr. Rao Muhammad Adeel Nawab 

 
SLIDE 

Lecture Outline 
• Research Thesis Proposal 

• Main Components of a Research Thesis Proposal 
• A Step by Step Example - A Template-based Approach to Write a 

Research Thesis Proposal 

 
SLIDE 

================= 
Research Thesis Proposal 

================= 
 

SLIDE 
Note 

• Research thesis proposal can be for 

1. MPhil / MS 
2. PhD 

• The amount of work required for a PhD degree is much more 
than an MPhil degree 

• In this lecture, I am considering both MPhil and PhD 
 

SLIDE 
Research Thesis Proposal 

• Definition 
o A research thesis proposal is an outline of your proposed 

research project including   

o Introduction to research problem (or research thesis 
topic), its importance and applications? 

o What has been previously done (Literature Review) and 
limitations of existing studies / work (Research Gap)? 

o How you will fulfill this research gap (Proposed Work) and 
how it will be different from existing work (Novelty / 

Contributions)? 
o What will be the specific Research Goals of the proposed 

research project?  
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o How the proposed research work will be carried out 
(Research Methodology)? 

o What work has been done so far (Tasks Completed till PhD 
Proposal Defense)? 

o How much estimated time proposed research work will 
take (Estimated Time Table)? 

• Purpose 
o The main purpose of a research thesis proposal is to 

identify the limitations of the existing work in a particular 
research field and propose solutions that may overcome 
the limitations of existing work i.e. contribute to improve 

things in that research area 
• Importance 

o It is important to write a high-quality research thesis 
proposal to 

▪ convince the reader (or panel) that you have a 
worthwhile MS / PhD research project 

▪ prove that you are competent to carry out the 
proposed research work 

▪ prove that you have solid work-plan to complete your 

MS / PhD research project 
o Note – Most MS / PhD students and beginning researchers 

don’t realize and understand the importance of a research 
proposal 

• Applications 
o A high-quality research thesis proposal helps to  

▪ clearly understand a research problem, proposed 
work to address the limitations of existing work and 
a solid work-plan to carry out the proposed research 

work 
▪ take feedback from experts to further refine the 

research thesis proposal 
▪ clearly understand the potential challenges in the 

proposed research work and how to address them? 
▪ clearly understand the main tasks to be done with an 

estimated time table 
▪ clearly understand the research methodology to be 

used to carry out the proposed research work  
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SLIDE 
======================================== 

Main Components of a Research Thesis Proposal 
======================================== 

 
SLIDE 

Main Components of a Research Thesis Proposal 
1. Introduction 

2. Literature Review 
3. Research Goals 
4. Proposed Research Work 

5. Research Methodology 
6. Word Done So Far 

7. Estimated Time Table 
 

SLIDE 
Introduction – Writing Research Thesis Proposal 

• Steps - Write Introduction of a Research Thesis Proposal 
o Step 1: Make a list of key concepts that are focus of your 

research thesis project 

o For each key concept write 
▪ Definition 

▪ At least 3 Examples (to clearly explain the concept) 
o Step 2: Write Motivation of doing research project 

▪ Importance of research project 
▪ Applications of research project 

o Step 3: Write Challenges in research project 
o Step 4: Write Research Focus in a single sentence 

 

SLIDE 
Research Focus 

• Two main Research Focuses are 
1. Development of a New Method / Technique / Approach 

2. Development of a New Dataset / Resource 
 

SLIDE 
Importance – Research Focus 

• The Research Focus determines the “direction” of the Literature 

Review 
• If the Research Focus is on  

o Development of a New Approach 
▪ Then your Literature Review will mainly focus on 

existing approaches for your research problem 
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▪ Your contribution will be a new approach to overcome 
the limitations of the existing approaches for that 

research problem 
• If the Research Focus is on  

o Development of a New Dataset / Resource 
▪ Then your Literature Review will focus on existing 

datasets / resources for your research problem 
▪ Your contribution will be a new dataset / resource to 

overcome the limitations of the existing datasets / 
resources for that research problem 

 

SLIDE 
Example – Introduction (Writing Research Thesis Proposal) 

• In this lecture, See Section  
o A Step by Step Example - A Template-based Approach to 

Write a Research Thesis Proposal 
 

SLIDE 
Literature Review – Writing Research Thesis Proposal 

• Steps – Writing Literature Review 

o Step 1: Summarize your Literature Review in the form of 
“Attribute-Value Pair” in an “Excel Sheet” 

▪ See “Lecture 06 - A Template-based Approach to Read 
a Research Paper” for details 

o Step 2: From “Literature Review Excel Sheet” make a list 
of existing 

▪ Approaches 
▪ Datasets 
▪ Evaluation Measures 

o Step 3: Consider your Research Focus 
▪ If you are proposing a new approach 

• Classify “Existing Approaches” into Categories / 
Sub-categories / Sub-sub-categories 

• For each approach write down (in bullet points) 
1. For what “research problems” this 

approach has proven to be effective (or 
used) 

2. How the approach works? 

3. Results obtained by applying this approach  
4. Strengths of the approach 

5. Limitations of the approach 
▪ If you are proposing a new dataset / resource 
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• Classify existing datasets / resources into 
Categories / Sub-categories / Sub-sub-

categories 
• For each dataset / resource write down (in 

bullet points) 
1. For what “research problems” the dataset 

/ resource is used 
2. Main characteristics of the dataset / 

resource 
3. Strengths of the dataset / resource 
4. Limitations of the dataset / resource 

o Step 4: Write down (in bullet points) the limitations of the 
existing studies / work 

o Step 5: Write down the Problem Statement 
 

SLIDE 
Example - Literature Review (Writing Research Thesis Proposal) 

• In this lecture, See Section  
o A Step by Step Example - A Template-based Approach to 

Write a Research Thesis Proposal 

 
SLIDE 

Research Goals– Writing Research Thesis Proposal 
• Considering the “Limitations of Existing Work” and “Problem 

Statement”, clearly write down specific research goals of your 
project in following steps 

o Step 1: Clearly write focus of your research 
o Step 2: Clearly write what are your specific objectives / 

goals to overcome the limitations of the existing work 

 
SLIDE 

Example - Research Goals (Writing Research Thesis Proposal) 
• In this lecture, See Section  

o A Step by Step Example - A Template-based Approach to 
Write a Research Thesis Proposal 

 
SLIDE 
Proposed Work Plan – Writing Research Thesis Proposal 

• Describe your proposed work “step by step” using 
1. Diagram(s) 

2. Example(s) 
• Very Important – If you can’t “theoretically” prove your 

proposed work then it will be difficult to prove it “empirically” 
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SLIDE 
Example - Proposed Work Plan (Writing Research Thesis Proposal) 

• In this lecture, See Section  
o A Step by Step Example - A Template-based Approach to 

Write a Research Thesis Proposal 
 

SLIDE 
Research Methodology – Writing Research Thesis Proposal 

• Research Methodology is the specific procedure used to develop, 
evaluate and compare your proposed work with the existing 
state-of-the-art work (baseline approach) 

• Research Methodology helps a reader to critically evaluate your 
research projects overall validity and reliability 

 
SLIDE 

Research Methodology – Proposing a New Approach 
• Important points to consider 

o Baseline approach must be state-of-the-art  
o Proposed approach must be different (or novel)  
o Evaluation Measures must be “standard” 

o Dataset(s) must be “benchmark” 
o Both Proposed and Baseline approaches must be  

▪ applied on the “same” dataset(s) 
▪ evaluated using “same” Evaluation Methodology and 

Evaluation Measures 
 

SLIDE 
Research Methodology – Proposing a New Dataset / Resource 

• Important points to consider 

o Baseline dataset / resource must be “gold standard / 
benchmark” and / or “state-of-the-art” 

o Proposed dataset / resource must “significantly” improve 
the “main characteristics’ of existing datasets / resources  

▪ clearly mention what “characteristics” of the 
proposed dataset / resource are better than the 

existing one(s) 
o Proposed dataset / resource “creation approach” must be 

“standard” and “well justified” 

o “Source(s) of Data” used to create the proposed dataset / 
resource must be “reliable / authentic”  

o Raw Data Collection process (to create proposed dataset / 
resource) must be “ethical” and “legal”  

o Proposed dataset / resource must be released under an 
appropriate License  
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▪ For details about different Types of Licenses visit: 
https://help.data.world/hc/en-

us/articles/115006114287-Common-license-types-
for-datasets Last Visited: 20-01-2020 

 
SLIDE 

Example - Research methodology (Writing Research Thesis Proposal) 
• In this lecture, See Section 

o A Step by Step Example - A Template-based Approach to 
Write a Research Thesis Proposal 

 

SLIDE 
Work Done So Far – Writing Research Thesis Proposal 

• Normally, a PhD Proposal Defense is held at the end of 1st Year 
of PhD 

• Clearly mention the tasks done so far which may include 
1. Courses  

2. Comprehensive Exam 
3. Set of Experiments Carried Out 
4. Paper Submitted / Published 

5. Conference(s) Attended 
6. Any other important work done 

 
SLIDE 

Example - Work Done So Far (Writing Research Thesis Proposal) 
• In this lecture, See Section 

o A Step by Step Example - A Template-based Approach to 
Write a Research Thesis Proposal 

 

SLIDE 
Estimated Time Table – Writing Research Thesis Proposal 

• Use a “Gantt Chart” to present your estimated time table 
• Very Important 

o Deadlines to complete various tasks in the research project 
should be “realistic” and “carefully planned” 

• Common and Major Mistake 
o Majority students don’t have a “solid and detailed action 

plan” 

of their proposed research project, which makes it difficult 
to achieve specific research goals on time 

 
SLIDE 

Steps - Estimated Time Table (Writing Research Thesis Proposal) 
• Step 1: Make your estimated time table in “tabular” format 
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o Tip: Use MS Word 
• Step 2: Discuss your estimated time table with your supervisor 

and refine it (if needed) 
• Step 3: Convert your estimated time table into a “Gantt Chart”  

 
SLIDE 

Example - Estimated Time Table (Writing Research Thesis Proposal) 
• In this lecture, See Section 

o A Step by Step Example - A Template-based Approach to 
Write a Research Thesis Proposal 

 

SLIDE 
============================================ 

A Step by Step Example - A Template-based Approach to Write a 
Research Thesis Proposal 

============================================ 
 

SLIDE 
Note  

• In next slides, I am going to present my PhD Proposal, which 

was submitted in September 2010 
 

SLIDE 
Mono-lingual Paraphrased Text Reuse and Plagiarism Detection 

 

Presented by: 

Rao Muhammad Adeel Nawab 

Reg. No. - 090209835 

 

Supervised by: 

Dr. Mark Stevenson and Dr. Paul D. Clough 

 

Department of Computer Science, 

University of Sheffield, UK 

 
SLIDE 
Outline 

• Introduction 
• Literature Review 

• Research Goals 
• Proposed Research Work 

• Research Methodology 
• Work Done So Far 
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• Estimated Time Table 
 

SLIDE 
========= 

Introduction 
========= 

  
SLIDE 

Text Reuse - Definition 
o The process of creating a new document using the existing 

one(s)  

o Original Text (or Source Text) 
• The text which is used to create the new text 

o Derived Text  
• The text created by reusing the original text(s)  

 

 
 

SLIDE 
Text Reuse - Example 

o  Document 1  

▪ He said that sit-ins have caused a huge loss to 
national economy and the nation is depressed 

o Document 2  
▪ Prime minister said “sit-ins have caused a huge loss 

to national economy and the nation is depressed” 
o Text from “Document 1” is reused to create “Document 2” 

▪ Original 

The waterlogged conditions that ruled out play yesterday still 

prevailed at Bourda this morning, and it was not until mid-

afternoon that the match restarted. Less than three hours’ 

play remained, and with the West Indies still making their 

first innings reply to England’s total of 448, there was no 

chance of a result. At tea the West Indies were two for 139. 

▪ Rewritten 
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Waterlogged conditions ruled out play this morning, but the 

match resumed with less than three hours’ play remaining 

for the final day. The West Indies are making a first innings 

reply to England’s total of 448. At tea the West Indies were 

139 for two, but there’s no chance of a result. 

 
SLIDE 

Text Reuse Detection - Task 

• Task  

o Given  
▪ A text pair, Text 1 and Text 2 (input) 

o Find 
▪ how much text has been reused from Original (Text 

1) to create Text 2 (output) i.e. goal is to identify the 
level of text reuse 

 

SLIDE 

Text Reuse - Acceptable vs Non-Acceptable  

• Journalism  

o Text reuse is a common practice 
o Newspapers use text(s) provided by News Agencies to write 

newspaper articles 
• Plagiarism 

o Unacknowledged text reuse is not acceptable 
 

SLIDE 

Text Reuse in Journalism 

• News Agency 
• An organization that collects news items and distributes them to 

newspapers or broadcasters 
• Text Reuse in Journalism 

• Newspapers use articles provided by News Agencies to write 
newspaper stories (or news articles) 

• Text reuse is a common and legitimate practice in the domain of 
Journalism 

 

SLIDE 

Two Levels of Rewrite in Journalism 

• Derived vs Non-Derived 
o Derived 

• The Newspaper story was created by barrowing the text(s) 

from News Agencies 
• Non-Derived 
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▪ The Newspaper story is written independently and 
doesn’t barrow any text from News Agencies 

 

SLIDE 

Three Levels of Rewrite in Journalism 

• Derived Category can be further divided into   
o Wholly Derived 

▪ News Agency text is the only source for the reused 
Newspaper text, which means it is a verbatim (or 

exact) copy of the News Agency text 
▪ In this case, most of the reused text is word-to-word 

copy of the source text 
o Partially Derived 

▪ The Newspaper text has been either derived from 

more than one News Agency or most of the text is 
paraphrased by the editor when rewriting from News 

Agency text source 
o Non-Derived 

▪ The News Agency text has not been used in the 
production of the Newspaper text (though words may 

still co-occur in both documents), it has completely 
different facts and figures or is heavily paraphrased 
from the News Agency’s copy 

 

SLIDE 

Text Reuse - Granularity 

• Text reuse may occur at five levels 
a. Word level 

b. Phrasal level 
c. Sentence level 

d. Passage / Paragraph level 
e. Document level 

 

SLIDE 
Local Text Reuse vs Global Text Reuse 

o Local Text Reuse 
▪ When amount of text reused is detected at 

sentence/passage level 
o Global Text Reuse 

▪ When amount of text reused is detected at document 
level 
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SLIDE 
Local Text Reuse - Example 

o Local Text Reuse 
o Sentence 1  

▪ What is your age? 
o Sentence 2  

▪ How old are you? 
 

SLIDE 
Global Text Reuse - Example 

o Global Text Reuse 

o Document 1 
▪  Chairman Norwegian Nobel Peace Committee 

Thirdborn Jagland awarded the winners with gold 
medals and prizes in a widely televised-ceremony 

from Oslo, Norway. He highlighted efforts of Malala 
and Kailash for protecting children's rights and 

bringing all girls and boys in the education net. He 
said Malala faced Taliban in Swat, who were 
threatening to keep her away from education and 

even made an attempt on her life. She, however 
exhibited great courage and continued studies, 

besides advocating for girls' education. 
o Document 2 

▪ It is time that education should take place, then do 
not raise any action against education. I want peace 

in every corner of the world, education is a key 
component of basic life henna on their hands, the 
formula used to calculate. I want that women be 

given equal rights, the award is for frightened 
children who want peace. Our Prophet Mohammad is 

the messenger of peace, I decided to speak out 
against the Taliban, and hundreds of schools were 

destroyed by militants in Swat, once a tourist 
paradise of Swat was killed by terrorists. Girls' 

education was stopped in Swat, militants tried to stop 
us, me and my friends were attacked, our voice has 
been compared to the Taliban, the Taliban's ideology 

not only won their shots prevail so, this story is not 
just me so many other girls, deprived of education 

stand to hear children's voices, this time will not be 
afraid and do virtually anything. Swat was always 

eager to learn and inventions. It is time that 
education should take place, then do not raise any 
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action against education. I want peace in every 
corner of the world, education is a key component of 

basic life henna on their hands, the formula used to 
calculate. I want that women be given equal rights, 

the award is for frightened children who want peace. 
Our Prophet Mohammad is the messenger of peace, I 

decided to speak out against the Taliban, and 
hundreds of schools were destroyed by militants in 

Swat, once a tourist paradise of Swat was killed by 
terrorists.   

 

SLIDE 
Text Reuse - Types 

1. Mono-lingual Text Reuse 
o When source and targeted/suspicious/derived are in same 

language 
o Example 

▪ Text 1 
• A dog  bites a man  

▪ Text 2 

• A hound bites a person 
o Note That both texts are in the same language 

2. Cross-lingual Text Reuse 
o When source and targeted/suspicious/derived are in different 

language 
o Example 

▪ Source: A dog  bites a man  
• Source: English language 

o Text 2 

 

▪ Suspicious: 
ٹتا ہے کا کو  شخص  یک  ا کتا  یک   ا

 

• Suspicious: Urdu Language 
o Note That both texts are in the different languages 

 

SLIDE 

Text Reuse – Importance 

• Large digital repositories are readily available, making it easier to 
text reuse and hard to detect it 

• Powerful text editors are making it easier to rewrite / modify text 
• Freely available Machine Translation systems are helping people to 

easily even reuse text written in language that they don’t know 
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• Automatic text altering tools are making it easier to quickly modify 
text for reuse 

 

SLIDE 

Text Reuse - Applications 

• Plagiarism Detection 
o Detecting unacknowledged reuse of text particularly in 

academia 
• Duplicate (or Near-duplicate) Document Detection 

o For example, removing duplicate or near-duplicate 
documents from the set of documents returned by a Search 

Engine (or Information Retrieval System) against a user 
query 

• Copyright infringement detection 

 

SLIDE 

Plagiarism  

• Plagiarism is defined as the unacknowledged reuse of text 
• Formal Definition 

o Copying another person's work exactly and presenting it as 
your own (without attributing it to the original author) 

• Suspicious Document 
o The document suspected to contain plagiarism 
o Note that a suspicious document may or may not contain 

plagiarism 
• Source Document(s) 

o The document(s) which were used to create the plagiarized 
document 

 

SLIDE 

Plagiarism – Importance 

• In recent years, plagiarism has been reported to be on rise 
particularly in academia 

o Plagiarism detection systems are routinely used in 
universities to check students work for plagiarism 

 

SLIDE 

Levels of Plagiarism 

1. Verbatim 

a. The original text is reused as verbatim (word to word copy) 
or with minor modifications to create the plagiarized 

document 
2. Paraphrased Plagiarism 
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a. The original text is heavily altered (or paraphrased) to 
create the plagiarized document 

b. Paraphrasing can be as 
i. Light Revision 

1. Source text is slightly paraphrased 
ii. Heavy Revision 

1. Source text is heavily paraphrased 
3. Plagiarism of Idea 

a. The idea of the original text is reused without dependence 
on the words or form of the source 

 

SLIDE 

Plagiarism Detection – Task  

• Given 

o A suspicious text (input) 
• Identify 

o The source(s) of plagiarism 
 

SLIDE 

Plagiarism Detection – Input and Output 

• Input  

o Suspicious Text  
• Output 

o Plagiarized / Non-Plagiarized 

 

SLIDE 

Plagiarism Detection - Two Levels of Rewrite  

1. Plagiarized  
a. When any type of plagiarism is occurred between 

documents they were called plagiarized 
2. Non-Plagiarized 

a. When no type of plagiarism is occurred between 
documents they were called non plagiarized 

 

SLIDE 

Plagiarism Detection - Four Levels of Rewrite  

• The Plagiarized cases can be further categorized into three 
categories 

1. Near Copy 

a. When suspicious text is created by simply copying and 
pasting text from source document(s) 

2. Light Revision 
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a. When suspicious text is created by applying small 
modification like synonyms replacement and altering 

grammatical structure 
3. Heavy Revision 

a. When suspicious text is created by rephrasing the text to 
generate the meaning  

i. It may include breaking source sentence into more 
than one sentences, margining two or more 

sentences into one, replacing words with appropriate 
synonyms or phrases, changing voice, changing tense 
etc.  

4. Non-Plagiarized 
a. When suspicious text is written independently 

 

SLIDE 

Types of Plagiarism Cases 

• There are three main types of plagiarism cases 
o Artificial 

▪ Artificial cases of plagiarism are generated by using 
Automatic Text Altering tools to obfuscate the source 

text for plagiarism 
▪ Three levels of rewrite 

• None Obfuscation 

o Automatic Text Altering tool simply copy 
and pastes text from source to create 

plagiarized document 
• Low Obfuscation  

o Automatic Text Altering tool lightly 
rephrases source text automatically before 

it is used to create plagiarized document 
• High Obfuscation 

o Automatic Text Altering tool heavily 

rephrases source text automatically before 
it is used to create plagiarized document 

o Simulated / Manual 
▪ The original text is paraphrased by humans to create 

the cases of plagiarism  
o Real 

▪ Real cases of plagiarism are those which occurred in the 
real world 

o For example, Karl-Theodor zu Guttenberg (German 

Defence Minister) PhD thesis proved plagiarized 
o URL:https://www.theguardian.com/world/2011/mar/01

/german-defence-minister-resigns-plagiarism 
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SLIDE 

Types of Plagiarism Detection 

• Two main types of plagiarism detection 
o Intrinsic Plagiarism Detection 

▪ Checking that the entire document (or all the 
passages) were written by one single author 

▪ In case of intrinsic plagiarism detection, the focus is 
on identifying portion(s) of text whose writing style 

significantly differs from the remaining text in the 
suspicious document, which means that the entire 

document is not written by one single author and 
contains text written by other author(s). 

o Extrinsic Plagiarism Detection  

▪ Searching for the source(s) (or original text(s)) that 
were reused to create the suspicious document  

▪ Mainly involves comparison of the suspicious 
document with potential source documents 

 

SLIDE 

Intrinsic Plagiarism Detection – Task 

 

 
 

SLIDE 

Intrinsic Plagiarism Detection – Task 

• Task  
o Given  

▪ A suspicious document (input) 
o Identify  

▪ Portion(s) of text whose writing style is significantly 
different form the remaining text (output) 
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SLIDE 

Intrinsic Plagiarism Detection – Input and Output 

• Input  
o A Suspicious Text  

• Output 
o Portion(s) of text whose writing style is significantly 

different form the remaining text 
• Note – If whose writing style is one or more portion(s) of text is 

significantly different form the remaining text then the 
suspicious document is plagiarized otherwise non-plagiarized 

 

SLIDE 

Example – Intrinsic Plagiarism Detection 

• Given (Suspicious Document) 

o Rasheed is my best friend. He lives in Lahore. He had got 
good education. He earned his PhD degree from one of the 

most prestigious, well reputed and renowned instructions 
of the world i.e. MIT, U.S.A. He is humble and nice. Rasheed 

always try to help others.  
• Output  

o Suspicious Document is Plagiarized 
o Portion of text whose writing style is significantly different 

from remaining text 

▪ He earned his PhD degree from one of the most 
prestigious, well reputed and renowned instructions 

of the world i.e. MIT, U.S.A.  
 

SLIDE 

Extrinsic Plagiarism Detection – Task 
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SLIDE 

Extrinsic Plagiarism Detection – Task 

 

 
 

SLIDE 
Challenges 

• The problem of text reuse and plagiarism detection has not been 
thoroughly explored for paraphrased (artificial, simulated and 
real) cases 

o It is hard to get real examples to plagiarism due to 
copyright issues 

o It is hard to develop realistic and large datasets for mono-
lingual text reuse and plagiarism detection 
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• It is hard to detect paraphrased cases of text reuse and 
plagiarism because different people use different text altering 

techniques to hide text reuse and plagiarism 
• Developing techniques which can detect text reuse and 

plagiarism in texts from different domains (medical, free text 
etc.) is a difficult task 

• Development of appropriate resources which can assist in 
detecting paraphrased cases of text reuse and plagiarism is a 

challenging task 
 
SLIDE 

Research Focus 
o Develop techniques for mon-lingual text reuse and plagiarism 

detection (at document level), particularly when the original 
text has been heavily paraphrased (artificial, simulated and 

real) 
 

SLIDE 
============ 
Literature Review 

============ 
 

SLIDE 
Note 

• In this lecture, I am presenting only few papers with very small 
number of “Attribute-Value Pair” 

• You may put other Attributes from your “Detailed Literature 
Review Excel Sheet” 

o See “Lecture 06 - A Template-based Approach to Read a 

Research Paper” for details 
 

SLIDE  
Literature Review  

o Mono-lingual Text Reuse and Plagiarism Detection - Corpora and 
Methods  
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SLIDE  
Corpora for Mono-lingual Text Reuse and Plagiarism Detection  

                      

 PAN-PC-10 MEDLINE SAC METER 

Domain English 

Literature 

Biomedical Computer 

Science 

Journalism 

Reuse Type Artificial 
Simulated 

Real Simulated Real 

Obfuscation 

Levels 

None, Low, 

High 

None None, High ED, PD, ND 

Source 
Collection 

12,134 19,569,568 5 771 

Suspicious 

Collection 

12,134 79,383 95 945 

 
SLIDE  

Methods for Mono-lingual Text Reuse and Plagiarism Detection  
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Year Problem 
Corpus 

used 
 Technique 

Similarity 

measures 

Evaluation 

Measures 

2008 Paraphrase 

Detection 

The 

Microsoft 

Research 

Paraphrase 

Corpus 

1. Lexical 
similari

ty 
Techni
ques 

using 
wordne

t 
 

 

1. The lch metric 
(Leacock and 

Chodorow, 
1998) 

2. The lesk 

metric 
(Banerjee and 

Pedersen, 
2003) 

3. The wup 
metric (Wu 

and Palmer, 
1994) 

4. The res 

metric 
(Resnik, 

1995) 
5. The lin metric 

(Lin, 1998) 
6. The jcn metric 

(Jiang and 
Conrath, 
1997) 

1. Accuracy 
2. Precision 

3.  Recall 
4.  F₁ 

measure 

 

2010 

Text reuse 

Detection 

Meter 1. Dotplot 
2. Boxplot 

1. N-gram 
overlap 

 

2009 Intrinsic 

Plagiarism 

Detection 

Two 

Corpora of 

the 1st Int. 

Competition 

on 

Plagiarism 

Detection 

1. IPAT-

DC 

1. Charac

ter n-
gram 

2. Sliding 
windo
w 

length 
3. Sliding 

windo
w step 

Thresh

1. The style 

change 
function 

 

1. Precision 

2. Recall 
3. granularity  

4. overall 
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SLIDE 
Summary - Methods for Mono-lingual Text Reuse and Plagiarism 

Detection  
• Lexical Similarity  

o Vector Space Model 
o Relative Frequency Model 

• Overlap of N-grams  
• Fingerprinting 
• String and Sequence Comparison 

o Edit Distance and Longest Common Subsequence  
o Greedy String Tiling 

• Probabilistic Methods 
o Kullback-Leibler Distance 

• NLP Techniques 
o Syntactic Approaches 

o Semantic Approaches 
• Structural Approaches 

 

SLIDE  

Summary - Corpora for Mono-lingual Text Reuse and Plagiarism 
Detection  

• METER Corpus 
• PAN-PC-09 Corpus 

• PAN-PC-10 Corpus 
• Short Answer Corpus 

 
SLIDE 

2. IPAT-
CC 

old of 
plagiari

sm free 
criterio
n  

4. Real 
windo

w 
length 

thresh
old 

Sensiti
vity of 
plagiari

sm 
detecti

on 
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Summary - Evaluation Measures 
• Precision  

• Recall  
• F₁ 

 

SLIDE 

Precision 

o Precision (P) of a text reuse / plagiarism detection system is the 
proportion of the predicted positive cases that were correct. 

▪ P=
𝑻𝑷

𝑻𝑷+𝑭𝑷
 

 

SLIDE 

Recall 

o Recall (R) of a text reuse / plagiarism detection system is 
defined as the proportion of positive cases that were 

correctly identified. 

▪ R=
𝑻𝑷

𝑻𝑷+𝑭𝑵
 

 

SLIDE 

 F₁ measure 

o F₁ measure is a specific relationship (harmonic mean) 
between precision (P) and recall (R). 

▪ F₁=
𝟐∗𝑷∗𝑹

𝑷+𝑹
 

 

SLIDE 
Note 

• In this lecture, I have summarized only three main things from 
Literature Review 

o Methods 
o Corpora 

o Evaluation Measures 
• You may also summarize other things like 

o Programming Languages 

o Tools / Toolkits 
o Most Active Researchers / Authors 

o Machine Learning Algorithms / Classifiers 
o Optimal Parameters (for a technique) 

o Top Conferences / Journals 
o Top Publishers  

 
SLIDE 
Limitations of Existing Work 
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o Mono-lingual text reuse and plagiarism detection problem has 
not been thoroughly explored, particularly for paraphrased 

cases (artificial, simulated and real) 
o Existing mono-lingual text reuse and plagiarism detection 

methods only focus on detecting verbatim copies and fail to 
detect text reuse / plagiarism when the original text has been 

heavily paraphrased 
o Mono-lingual text reuse and plagiarism detection methods have 

not been developed and compared to detect paraphrased cases 
for different types of texts (medical, journalism, free text etc.)  

 

SLIDE 
============= 

Problem Statement 
============= 

 
SLIDE 

Summary – Literature Review  

• In literature, majority of the efforts on Mono-lingual text reuse 
and plagiarism detection have focused on developing methods 

to detect verbatim copies. In addition, existing methods fail to 
detect text reuse / plagiarism when the original text has been 
heavily paraphrased. To fulfill this research gap, this research 

aims to develop efficient methods which can detect verbatim as 
well as paraphrased cases (artificial, simulated and real) of text 

reuse / plagiarism for different types of texts (medical, 
journalism, free text etc.) 

 
 
 

 
SLIDE 

Problem Statement 

• Develop, evaluate and compare efficient methods which can 
detect verbatim as well as paraphrased cases (artificial, 

simulated and real) of text reuse / plagiarism for different types 
of texts (medical, journalism, free text etc.) for potential 
applications in detecting plagiarism cases in academia, 

measuring text reuse in Journalism, detecting cases of copy 
infringement etc. 

 
SLIDE 

========== 

Research Goals 
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========== 

 

SLIDE 

Research Goals 

• The main research goals of this research project are as follows: 

o Develop algorithms and techniques for mono-lingual text 

reuse detection with a particular emphasis on paraphrased 

cases (artificial, simulated and real) 

o Evaluate the effect of query expansion1 for detecting text 

reuse / plagiarism when the original text has been 

paraphrased 

o Explore lexical resources that can assist in the detection of 

similarity between documents 

o Investigate what techniques are more efficient in detecting 
verbatim as well as paraphrased cases of text reuse / 

plagiarism at document level  
 

SLIDE 
================= 

Proposed Research Work 
================= 
 

SLIDE 
Proposed Research Work 

o This research work proposes text reuse / plagiarism detection 
techniques for 

o Candidate Document Retrieval 
o Detailed Analysis (Pairwise Comparison) 

 
 
SLIDE 

Proposed Technique – Candidate Document Retrieval 
• Given 

o A Source Collection 
o A Suspicious Collection 

• Find 
o For each suspicious document in the Suspicious Collection 

identify 
▪ Potential Candidate Source Document(s) which were 

used to create the Suspicious Document 
 
SLIDE 

Baseline Approach – Candidate Document Retrieval 
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• Vector Space Model 
 

SLIDE 
Proposed Information Retrieval (IR) based Framework for Candidate 

Document Retrieval 
 

 
 
SLIDE 

Evaluation - Proposed Information Retrieval (IR) based Framework 
for Candidate Document Retrieval 

• Evaluation will be carried out using  

o Averaged Recall score 
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SLIDE 

Query Expansion (QE) Methods 
• Expand the “content words” in the suspicious document to 

detect paraphrased cases of text reuse / plagiarism using the 
following techniques 

1. Pseudo Relevance Feedback 
2. Query Expansion using WordNet 

I. First Sense 
II. All Senses 

• All synonym words from a first sense or all senses are 

extracted and ranked based on their frequency in the BNC 
frequency list. 

• Synonym word with highest frequency was selected as 
additional search term 

3. Paraphrase Lexicon 
o Generated using Automatic Paraphrase Generation System 

(Callison-Burch 2008)  
o Lexical equivalents or paraphrases ranked based on their 

probability score 

 
SLIDE 

Examples of Expanded Queries 
• Query 

o it was first published in the century magazine 
• QE with First Sense (w = expansion term weight) 

o it was first one^w published print^w in the century 
magazine mag^w 

• QE with All Senses 

o it was first low^w published issue^w in the century 
hundred^w magazine cartridge^w 

• QE with Paraphrase Lexicon 
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o it was first first^w and^w foremost^w published 
advertised^w in the century cooperation^w magazine 

journal^w 
 

SLIDE 
Experimental Framework 

• Datasets 
o PAN-PC-10 Corpus 

▪ 10,479 source documents 
▪ 411 suspicious documents - plagiarized with cases of 

simulated obfuscation only 

o Extended Short Answer Corpus 
▪ 500 source documents 

▪ 57 suspicious documents - plagiarized with none, low 
and high obfuscations 

• Evaluation Measures 
o Averaged Recall (Precision is not suitable) 

• Retrieval and Results Merging 
o Terrier Information Retrieval (IR) system 
o Term weighting - TF.IDF 

o Query-document matching - TAAT approach 
o Result Merging – Score-based Fusion (CombSUM Method) 

o No. of Expansion Terms = 1, 2, 3 
o weight = 1, 0.5, 0.1, 0.05, 0.01 

 
SLIDE 

Proposed Work - Detailed Comparison 
• Baseline Approach – N-gram Overlap 

o N-grams proved to be effective in 

▪ Text reuse detection in Journalism (Clough et al. 
2002) 

▪ Text reuse detection on the Web (Chiu et al. 2010) 
▪ Illegal copy detection (Shivakumar and Garcia-Molina 

1995; 
▪ Brin et al. 1995) 

▪ Plagiarism detection (Lane et al. 2006) 
• Limitation of N-gram Overlap Approach 

o It fails to identify reuse / plagiarism when the original text 

has been significantly altered 
 

SLIDE 
Proposed Work - Detailed Comparison 

• Proposed Approach – Modified and Weighted N-grams 
o Modified N-grams Generation Methods  
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1. Substitutions - substitute word in an n-gram with one of 

its synonyms from a synonym lexicon to generate 

modified n-grams  

2. Deletions (Del) - delete word in an n-gram to generate 

modified n-grams  

• Modified n-grams are generated for document which is 

“suspected” to contain reused text 

 

SLIDE 

Substitutions - Modified N-grams Generation Methods  

• Substitute a word in an n-gram with one of its synonyms from 

1. WordNet (WN) - Synonym words selected from all senses  

2. Paraphrase Lexicon (Para) - generated using an automatic 

paraphrase generation system (Callison-Burch 2008) 

 

SLIDE 

Example output using Paraphrase Generation System 

 

Word Lexical Equivalent 

accurate correct 

accurate precise 

accurate valid 

accurate exact 

 

SLIDE 

Example of Substituted Modified N-grams 

Original he rides a new car 

WordNet he rides a new 
motorcar 

he rides a fresh car 

Paraphrase he rides a new vehicle 
he drives a new car 

 

• Association of Substituted Modified N-grams 

▪ original n-gram → “associated modified n-grams” 

▪ he rides a new car→ “he rides a new motorcar, he rides a 

fresh car” 

▪ he rides a new car→ “he rides a new vehicle, he drives a 

new car” 

 

SLIDE 
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Deletions - Modified N-grams Generation Methods  

• Deletions (Del) 

▪ Assume that w1,w2,...wn is an n-gram  

▪ Removing one of the w2 ... wn−1  

▪ First and last words in the n-gram are not removed since they 

will also be generated as standard n-grams  

▪ An n-gram will generate “n−2” deleted n-grams  

▪ No deleted n-grams will be generated for unigrams and 

bigrams 

 

SLIDE 

Example of Deleted N-grams 

 

Original he rides a new car 

 
Deletions 

he rides a car 
he rides new car 
he a new car 

 

• Association of Deleted N-grams 

▪ original n-gram → associated modified n-grams  

▪ he rides a new→ he rides a car, he rides new car, he a new car  

▪ rides a new car→ he rides a car, he rides new car, he a new 

car 

 

SLIDE 

Comparing Modified N-grams  

o Containment Similarity Measure 

S(A,B) = |S(A,n)TS(B,n)| |S(B,n)|           (1) 

▪ S(B,n) - set of n-grams in “suspicious” document  

▪ S(A,n) - set of n-grams in “source” document  

▪ Similarity score: 0 to 1 

▪ “Clip” the count of an n-gram to its maximum total count in 

the set of “suspicious” n-grams  

▪ If an original n-gram “matches” 

o associated modified n-grams are not checked  

o otherwise, check associated modified n-grams for 

matching  

o When an associated modified n-grams matches remaining 

n-grams are not checked for matching 

Suspicious  {the, the, boy, in, in, the, park} 
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▪ Containment similarity score between 

o Sim (Source,Suspicious) = 6/7 = 0.857  

o Sim (Source,Modified Suspicious) = 7/7 = 1 

 

SLIDE 

Weighting N-grams  

• Reuters Language Model 

▪ Weighting n-grams  

o increase importance of rare n-grams  

o decrease contribution of common n-grams 

▪ N-gram probabilities computed  

o SRILM language modeling toolkit (Stolcke 2002)  

o 806,791 news articles from Reuters Corpus (Rose et al. 

2002) 

▪ Score of each n-gram  

o Information Content i.e. −log(P) 

▪ When Language Model (LM) applied  

o each n-gram is weighted with−log(P) score 

 

SLIDE 

Experimental Setup 

• Dataset 

o METER Corpus 

• Classification Task 

o Two types of classification: 

▪ Binary Classification - Combine WD and PD to make a 

single class – Derived 

▪ Ternary Classification 

▪ Naive Bayes Classifier  

Modified  
Suspicious 

{the, the, boy→ “child”, “teenager”, in, in, 
the,  

park→” playground”,” ground”} 

Source {the, the, the, the, the, boy, child, ground, in, 
in, in, playground} 

Suspicious  {the, the, boy, in, in, the, park} 

Modified  
Suspicious 

{the, the, boy→ “child”, “teenager”, in, in, 
the,  
park→” playground”,” ground”} 

Source {the, the, the, the, the, boy, child, ground, in, 
in, in, playground} 
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o Features - Containment similarity scores for word uni-grams, 

bi-grams, tri-grams, four-grams and five-grams  

▪ 10 fold cross-validation 

o Evaluation Measures 

o Macro-average F1 reported across all classes 

 
SLIDE 

==================== 
Research Methodology 

==================== 
 

SLIDE 
Research Methodology – Candidate Document Retrieval 

1. Index the Source Collection using Terrier Information Retrieval 

(IR) system 
2. Use the Proposed IR-based Framework (with and without Query 

Expansion) to retrieve potential candidate source documents 
a. Baseline Approach – without Query Expansion 

b. Proposed Approach – with Query Expansion 
3. For Query Expansion 

• Expand “content words” in a suspicious text using three 
approaches 

i. Pseudo Relevance Feedback 

ii. WordNet 
iii. Paraphrase Lexicon 

4. Evaluate the retrieved candidate source document using 
Averaged Recall score 

 
SLIDE 

Research Methodology – Detailed Analysis 
1. Develop N-gram Overlap Approach (Baseline Approach) 

2. Develop Modified and Weighted N-gram Overlap Approach 
(Proposed Approach) 

3. Apply both baseline and proposed approaches in the METER 

Corpus 
4. Compare both approaches using weighted average F1 score 

 
 

 
SLIDE 

============ 
Work Done So Far 
============ 
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SLIDE 
Example – Work Done So Far 

1. I have completed my 45 credit hours for RTP modules 
2. I published the following workshop paper in CLEF 

conference 
• Rao Muhammad Adeel Nawab, Mark Stevenson, and 

Paul Clough. University of Sheffield - Lab Report for 
PAN at CLEF 2010 

 
SLIDE 
=================== 

Estimated Time Table 
=================== 

 

SLIDE 

Example - Estimated Time Table 
• Step 1: Create your estimated time table in tabular format 

 

Task  Duration Time line 

Literature Review + PhD Proposal 

Write up 

12 Months  Oct 2009 - Sep 2010 

Development of IR-based 

Approach for Candidate Document 

Retrieval 

3 Months  Oct 2010 - Dec 2010 

Experiments for Candidate 

Document Retrieval 3 Months 

3 Months Jan 2011 - Mar 2011 

Development of Modified and 

Weighted N-gram Approach  

3 Months  Apr 2011 - Jun 2011 

Experiments for Modified and 
Weighted N-gram Approach  

3 Months  Jul 2011 - Sep 2011 

Final Experiments 3 Months  
3 Months  Oct 2011 - Dec 2011 

Thesis Write up + Submission 
9 Months  Jan 2012 - Sep 2012 

 

• Step 2: After approval from your supervisor, convert your 

estiamted time table into Gantt Chart 
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• Note: In your “PhD Proposal Defense Presentation” only put the 

Gantt Chart 

 

 
 

SLIDE 

References 

• Here you will put the list of research papers / thesis / books / 

reports  

 

SLIDE 

Very Important Note 

• After the formal approval of your research thesis proposal, there 

can be  

o 30% - 70% diversion in your research work as your work 

progresses 

• So, No Need to Worry 😊  

 

 

SLIDE 

Your Turn 

Write a MS / PhD research thesis proposal on any research topic using 

the systematic approach described in this lecture 

 

SLIDE 
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Lecture Summary – A Template-based Approach to Write a Research 

Thesis Proposal 

• A research thesis proposal is an outline of your proposed 
research project including   

o Introduction to research problem (or research thesis 
topic), its importance and applications? 

o What has been previously done (Literature Review) and 
limitations of existing studies / work (Research Gap)? 

o How you will fulfill this research gap (Proposed Work) and 
how it will be different from existing work (Novelty / 

Contributions)? 
o What will be the specific Research Goals of the proposed 

research project?  

o How the proposed research work will be carried out 
(Research Methodology)? 

o What work has been done so far (Tasks Completed till PhD 
Proposal Defense)? 

o How much estimated time proposed research work will 
take (Estimated Time Table)? 

• A high-quality research thesis proposal helps to  
o Clearly understand a research problem, proposed work to 

address the limitations of existing work and a solid work-

plan to carry out the proposed research work 
o Take feedback from experts to further refine the research 

thesis proposal 
o Clearly understand the potential challenges in the 

proposed research work and how to address them? 
o Clearly understand the main tasks to be done with an 

estimated time table 
o Clearly understand the research methodology to be used to 

carry out the proposed research work  

• The main components of a Research Thesis Proposal 
1. Introduction 

2. Literature Review 
3. Research Goals 

4. Proposed Research Work 
5. Research Methodology 

6. Word Done So Far 
7. Estimated Time Table 

• To write a high quality research thesis proposal 

1. Use a template-based approach 
2. Each and every step of your research must be “well justified”  

3. Explanation of each task should be  
• Simple 
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• Detailed 
• Step by step 

 


