
Chair of Software Engineering for Business Information Systems (sebis) 
Department of Computer Science
School of Computation, Information and Technology (CIT) 
Technical University of Munich (TUM)
wwwmatthes.in.tum.de

Candidate Profile Evaluation- A RAG Approach with Synthetic Data 
Generation for Tech Jobs

Ishwor Subedi 28 October  2024, Master thesis Kick off

20241028| Ishwor Subedi |Candidate Profile Summarization- A RAG Approach with Synthetic Data Generation



1. Introduction

2. Research Questions

3. Baseline

4. Methodology

5. Timeline

Outline

© sebis 220241028| Ishwor Subedi |Candidate Profile Summarization- A RAG Approach with Synthetic Data Generation



Introduction - Application Tracking System

Job Posting 

Applicants

A
pply

Text

Resumes

Resume Screening
Resume

Perfect Candidate

Interview

Traditional Resume Screening : Keyword 
matching based on skills, qualifications and 
job descriptions

20241028| Ishwor Subedi |Candidate Profile Summarization- A RAG Approach with Synthetic Data Generation



Introduction - Challenges
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Challenge 1 Privacy issue in resume dataset collection

Challenge 2 Lack of open source resume dataset representing real world data

Challenge 3 Lack of holistic understanding in user-specific resume summarization

Challenge 4 Lack of Evaluation approaches in Candidate Profile Summarization

Krohn, A. (2023). Evaluating Text Summarization Models on Resumes : Investigating the Quality of Generated Resume 
Summaries and their Suitability as Resume Introductions (Dissertation, KTH Royal Institute of Technology). Retrieved from 

https://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-332407
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Introduction - Synthetic Data Generation
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● Creation of Artificial Dataset that mimics the real world dataset distribution
● Some platforms for synthetic data:

○ Mostly AI : Uses GAN, Transformers , VAE
○ Datomize : Works with tabular data

Purpose : 
● Privacy Preservation 

○ Medical data, resumes etc have sensitive informations
● Data Augmentation

○ Imbalances in the real world dataset

Methods:
● Probabilistic methods :  HMMs 

○ only model short range dependencies well
● Rules Engine : 

○ lack of innovation and creativity
○ Difficult to adapt

● Entity cloning :
○ Lack of innovation and creativity

● Data Masking :
○ Risk of overfitting, not dynamic

● Generative AI :  LLMs, 
○ GANs : Difficult to implement, less effective with text
○ LLMs : Specifically designed for text, availability of model already trained in massive corpora
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Research Questions
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Research 
Question 1:

How to generate synthetic data matching the real world 
distribution of the resumes ?

Research 
Question 2: How to evaluate the quality synthetic resume data ?

Research 
Question 3:

Could a RAG-based approach for Candidate Selection perform 
better than the Named Entity Recognition baseline?

Research 
Question 4: How do we evaluate the RAG based resume evaluation  system ?
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Baseline
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Biol, Ivic Jan & Abalorio, Cristopher. (2024). Utilizing Named Entity Recognition for Web-Based Resume Scoring. 
International Journal of Engineering Trends and Technology. 72. 381-387. 10.14445/22315381/IJETT-V72I7P142. 

● Use of Name Entity Recognition to 
summarise the resume and job 
description

● Lack of context
● Generalization issues
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Methodology- Proposed System

© sebis 11

Participants

Crowd sourcing 
resume

Anchor Resumes

Pre-Trained Large 
Language Model

Synthetic Resumes

Vector Database

Retrieval Model

Pre- Trained 
Large Language 

Model

Query 
    +
Job 
Description

Similarity matching

Top K resumes

Query +Job Description 
+

Top K resumes

Resume 
Summary 
+Analysis 

Fig :Synthetic data generation

+Prompt

20241028| Ishwor Subedi |Candidate Profile Summarization- A RAG Approach with Synthetic Data Generation



Methodology- Synthetic Resume Generation

Participants

Crowd sourcing 
resume

Sample Resumes

Pre-Trained Large 
Language Model

Synthetic Resumes

● Create as system to crowdsource the real world data from participant

● Take steps to ensure the privacy of the participant ( e.g privacy critical proxy data from Faker)

● Identify resume sections to be generated by synthetic dataset

● Design prompts to generate the synthetic data with the llms

● Ensure the variation in the generate dataset

○ Conditional prompting : conditional scope and conditional values

● Ensure that the generated dataset matches the real world distribution (evaluation)

[1]Zhuoyan Li, Hangxiao Zhu, Zhuoran Lu, and Ming Yin. 2023. Synthetic Data Generation with Large Language Models for Text Classification: Potential 
and Limitations. In Proceedings of the 2023 Conference on Empirical Methods in Natural Language Processing, pages 10443–10461, Singapore. 
Association for Computational Linguistics.
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Methodology- Dataset Collection
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Methodology- Dataset Generation
● Sequential LLMchain
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Methodology- Dataset Generation
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Methodology- Dataset Generation
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Methodology- Dataset Generation

● Variation in data generation
○ LLM generation parameter tuning ( temperature and top-p sampling)
○ Prompt engineering

■ Experiments with lengths of generated CVs
■ Experiments with anchor Job titles
■ Experiments with anchor  CVs  

○ Variation in the Collected resumes 
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Methodology - Synthetic Data Generation (Evaluation)
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● Intrinsic Evaluation: LInguistic features
○ Type token Ratio(TTR)
○ Noun Phrase Average length
○ Verb Ratio
○ Verb subtree average length

● BERTScore -  evaluate the semantic similarity between anchor CV and synthetic CV
● ROUGE score-  evaluate n-gram similarity between anchor CV and synthetic CV
● Jaccard similarity( evaluate token overlap among synthetic CVs to ensure variation)
● Uniqueness score:

○ High BERTscore for semantic and conceptual similarity
○ Low ROUGE score for different  surface level content distribution
○ Uniqueness = α×BERTScore − β×ROUGEScore

● Human Evaluation and correlation of Human Evaluation with automatic evaluation
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Generating Realistic Synthetic Curricula Vitae for Machine Learning Applications under Differential Privacy (Bruera et al., 
LEGAL 2022)

https://aclanthology.org/2022.legal-1.11


Methodology – Retrieval Augmented Generation
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● Enhances the result of LLMs with 
retrieval based method

● Retrieval Model : Search large 
document base to retrieve relevant 
document to the query

● Generator model(Pretrained-LLMs) 
: Generate accurate and contextual 
response based on the retrieved 
information

Large Dataset

Pre-Trained Large 
Language Model

Pre-training

User

Retrieval Model

Knowledge Base

Prompt+job_description

Retrieved document

Prompt+job_description 
    +

Search

Summary
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Vector Database
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Methodology- Retrieval Augmented Generation

● GPT4, LLama3, Mistral etc as 

pre-trained LLM

● Synthetic Dataset as knowledge 

base

● Similarity matching as Retrieval 

model
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Methodology - Evaluation
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Evaluation of Retrieval System 

● Top K accuracy: 
○ Based on given job 

description, does the 
retrieved top k CV matches 
the job title

Evaluation of LLM outputs:

● BERTscore and ROUGE
○ Job Description as 

reference  
● LLM based evaluation: fit score 
● Domain Expert  Evaluation

○ Relevance 
○ Conciseness
○ Coverage

● Correlation between expert 
evaluation and automatic 
evaluation
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