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ABSTRACT 

 

Leveraging Word Embedding for Automated 

Candidate Ranking in Talent Acquisition  

Processes   

Jeyasumangala Rasanayagam 

MSc. in Information Technology 

Supervisor: Prof.Anuradha Karunasena 

December 2024 

  
Ranking the applicants who applied for a certain position in a company is mostly done manually. 

To ease this process, this system creates a ranking system by giving scores for each applicant 

based on the word embedding model trained using the past datasets. The job advertisements related 

to information technology fields or related to certain positions are collected and trained a model 

using the word embedding process. The system compares the resume of the applicant with this 

model and allocates a specific score for each applicant and orders them in the ascending order. 

Data crawling and scraping, text preprocessing and training the model are the main components 

in this research.  

 
The goal of this research is to collect the data of job openings related to the information technology 

industry and collect the job seekers information through the web scraping and crawling and train 

a model to rank the applicants. The crawled data is used to prepare the corpus. Python scrapy is 

used to prepare the crawler script for this crawling mechanism. The crawled data is then undergone 

for the preprocessing. Finally, the preprocessed corpus is undergone for the word embedding. 

Word2Vec, Gensim are some algorithms used here to train a model. This model is used to compare 

the resumes of each applicant and get value from the model and finally it will output a total score 

for each resume and then the system finally ranks the applicants based on the scores they got in 

ascending order.  
  
Key words: Scraping, Crawling Mechanism, Text preprocessing, Stemming, Lemmatization, 

Word embedding, Machine Learning, Model, Gensim, Word2Vec 
 
  



iii 
 

 

ACKNOWLEDGEMENT 
 

First and foremost, I express my gratitude to Almighty God for the blessings bestowed upon me 

throughout the duration of this research work. Under the research module during the second year 

of my Msc programme, I could have gained an invaluable experience and I enriched my skills in 

across various domains within the Information Technology. First of all, I extend my heartfelt 

appreciation to our supervisor Dr.Anuradha Karunasena for her exceptional guidance and 

unwavering encouragement throughout this journey. Even during challenging periods in the 

project completion, she provided invaluable advice, urging me to preserve and exert maximum 

effort towards the project’s success. Their mentorship steered me in the right direction, 

illuminating the path towards achieving my objectives. Also, I am really grateful to them for 

giving their valuable time throughout this year. I also extend my sincere appreciation to all those 

contributed for the success of this project. I would really like to express my thanks to Sri Lanka 

Institute of Information Technology for providing us with the expertise to finish the mission. 

Nevertheless, I express my sincere thanks to my parents and family for believing in me and 

giving mental support and colleagues for their cooperation and continuous encouragement which 

helped me immensely in the final touch of this project.   

  

Jeyasumangala Rasanayagam   

Faculty of Graduate Studies and Research,  

Sri Lanka Institute of Information Technology.  

Sri Lanka. 

  



iv 
 

 

TABLE OF CONTENTS 
 

DECLARATION........................................................................................................................... i 

ABSTRACT .................................................................................................................................. ii 

ACKNOWLEDGEMENT .......................................................................................................... iii 

TABLE OF CONTENTS ........................................................................................................... iv 

LIST OF FIGURES .................................................................................................................... vi 

LIST OF ABBREVIATION ..................................................................................................... viii 

1. INTRODUCTION ................................................................................................................ 1 

1.1 Background ........................................................................................................................ 2 

1.2 Literature Review .............................................................................................................. 7 

1.3 Research Gap ................................................................................................................... 15 

1.4 Research Problem ............................................................................................................ 17 

1.5 Research Question .................................................................................................... 18 

1.6 Research Objectives ......................................................................................................... 19 

1.6.1 Main Objective .......................................................................................................... 19 

1.6.2 Specific Objectives .................................................................................................... 19 

2. METHODOLOGY ............................................................................................................ 22 

2.1 System Overview Diagram .............................................................................................. 22 

2.2 Use case diagram .............................................................................................................. 26 

2.3 Flow chart ......................................................................................................................... 27 

2.4 Development Process ....................................................................................................... 28 

2.5 Feasibility Study ............................................................................................................... 28 

2.6 Requirement Gathering ................................................................................................... 29 

2.7 Resources Used ................................................................................................................. 29 

2.7.1 Soft Boundaries ......................................................................................................... 29 

2.7.2 Hardware Boundaries ............................................................................................... 30 

2.8 Commercialization aspect of the product ...................................................................... 30 

2.9 Implementation ................................................................................................................ 32 

2.9.1 Web Scraping and Crawling .................................................................................... 32 



v 
 

2.9.2 Corpus Analysis ........................................................................................................ 35 

2.9.3 Text Preprocessing .................................................................................................... 37 

2.9.4 Combining preprocessed data .................................................................................. 42 

2.9.5 Word Embedding ...................................................................................................... 42 

2.9.6 Rank the applicants .................................................................................................. 46 

2.10  Ranking with BERT Model .......................................................................................... 48 

2.10.1 BERT’s Architecture .............................................................................................. 48 

2.10.2 Pretraining BERT: MLM and NSP....................................................................... 49 

2.10.3 Implementation of BERT for ranking tasks ......................................................... 49 

2.10.4  Applications of BERT in Ranking ........................................................................ 50 

2.11 Testing ....................................................................................................................... 52 

2.11.1 Unit Testing ............................................................................................................. 52 

2.11.2 Module Testing ........................................................................................................ 52 

2.11.3 Integration Testing .................................................................................................. 52 

2.11.4 System Testing ......................................................................................................... 53 

3. RESULTS & DISCUSSION .............................................................................................. 56 

3.1 Results ............................................................................................................................... 56 

3.1.1 Output of Web Crawling .......................................................................................... 56 

3.1.2 Output of the Text Preprocessing ............................................................................ 57 

3.1.3 Output of the word embedding process .................................................................. 58 

3.1.4 Output for ranking the applicants ........................................................................... 59 

3.1.5 Model Evaluation ...................................................................................................... 60 

3.2 Research Findings ............................................................................................................ 61 

3.3 Discussion.......................................................................................................................... 63 

3.4 Replacing Word Embedding with BERT ...................................................................... 66 

3.5 Future Works ................................................................................................................... 69 

4. CONCLUSION .................................................................................................................. 70 

REFERENCES ........................................................................................................................... 72 

APPENDICES ............................................................................................................................ 76 

 

 



vi 
 

LIST OF FIGURES 
 

Figure 1 Need of web scraping in different field ........................................................................... 4 

Figure 2 System Overview Diagram ............................................................................................. 24 

Figure 3 System Diagram ............................................................................................................. 25 

Figure 4 Use case diagram for web scraping ............................................................................... 26 

Figure 5 Use case diagram for get the output ............................................................................. 26 

Figure 6 Flow chart of the system ................................................................................................ 27 

Figure 7 Basic two components of the crawler ........................................................................... 33 

Figure 8 Pipeline of getting information from website ............................................................... 34 

Figure 9Crawled data format ....................................................................................................... 35 

Figure 10 Corpus Analysis ............................................................................................................ 37 

Figure 11 Text Preprocessing techniques .................................................................................... 38 

Figure 12 Tokenization Process ................................................................................................... 39 

Figure 13 Tokens with POS Tagging ............................................................................................. 40 

Figure 14 : Difference between stemming and lemmatization ................................................... 41 

Figure 15 CBOW vs Skip Gram  model ......................................................................................... 43 

Figure 16 Histogram for tokens without POS tags ....................................................................... 45 

Figure 17 Histogram for tokens with POS tags ............................................................................ 45 

Figure 18 Working structure of the system ................................................................................. 47 

Figure 19 Run the crawler script .................................................................................................. 57 

Figure 20 Preprocessed corpus without POS tags ....................................................................... 57 

Figure 21 Preprocessed corpus with POS tags ............................................................................. 57 

Figure 22 Model creation with Word2Vec ................................................................................... 58 

Figure 23 UI of the system ........................................................................................................... 59 

Figure 25 Accuracy of the results with corpus size ...................................................................... 64 

Figure 26 Accuracy of the system based on the POS tagging ...................................................... 65 

Figure 27 Accuracy between Skip-Gram and CBOW .................................................................... 66 



vii 
 

LIST OF TABLES 

 

Table 1 Comparison between related products .......................................................................... 16 

Table 2 Features and advantages of the system ......................................................................... 31 

Table 3 Stemming of words ......................................................................................................... 41 

Table 4 Test case for web crawling .............................................................................................. 53 

Table 5 Test case for Text preprocessing ..................................................................................... 54 

Table 6 Test case for word embedding ........................................................................................ 54 

Table 7 Test case for ranking the applicants ................................................................................ 54 

Table 8 Test case for ranking the applicants from different domain .......................................... 55 

Table 9 Model Evaluation ............................................................................................................ 60 

Table 10 Dataset .......................................................................................................................... 63 

Table 11 Accuracy of the result based on the domain ................................................................ 63 

  



viii 
 

LIST OF ABBREVIATION 

Abbreviation Description 

IT Information Technology 

UI User Interface 

ML Machine Learning 

URL Uniform Resource Locator 

NLP Natural Language Processing 

NLTK Natural Language Toolkit 

RegEx Regular Expression 

POS Part-of-Speech 

PDF Portable Document Format 

CV Curriculum Vitae 


