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Abstract - The exponential growth of 

various online recruitment sites has 

resulted in the creation of a large-scale 

heterogeneous data related to the job 

market, which also includes unstructured 

data related to the various aspects of jobs, 

skills, experience, and salaries offered. The 

analysis of the unstructured data related to 

the job market and the derivation of 

meaningful insights from the same is a 

challenge for the conventional data 

analysis techniques. This paper proposed 

an AI-based "Job Market Intelligence and 

Salary Prediction System" using various 

"Natural Language Processing" and 

"Machine Learning" techniques for the 

effective analysis of the unstructured data 

related to the job market. Different text 

preprocessing and TF-IDF techniques 

have been effectively implemented by the 

proposed system for the effective 

transformation of the unstructured data 

related to the job market. A supervised 

learning-based model has also been 

implemented for the proposed system for 

the salary prediction using various input 

features for the proposed system. 

 

Introduction 
The increased popularity of online 

Recruitment websites has led to the 

generation of to jobs, such as job 

descriptions, skills required for the jobs, 

level of experience, and salaries for the jobs 

[1][4]. Processing such heterogeneous data 

using traditional methods is challenging due 

to their unstructured nature and complexity 

[10]. Recently, Artificial Intelligence (AI), 

specifically Natural Language Processing 

(NLP) and Machine Learning (ML), has 

been proposed as a solution for obtaining 

useful information from such data [3][11]. 

The proposed project aims to develop a new 

AI-based Job Market Intelligence System 

for Salary Prediction using NLP methods 

such as Text Pre-processing and TF-IDF 

Vectorization for transforming the data into 

a more structured numerical format [8][9]. 

The proposed system also uses a Supervised 

Learning approach with Random Forest 

Regression for Salary Prediction based on 

job roles, skills, and experience [5]. 

Moreover, the proposed system also 

provides a facility for Resume-Job Matching 

using Cosine Similarity and Skill Gap 

Analysis [6][17]. The proposed system aims 

to help job seekers take better decisions for 

their career growth and enhance their 

employability skills [19][20]. 
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A. Contribution of this paper 

 The paper proposes a new AI- based 
Job Market Intelligence and Salary 

Prediction System using NLP and 

Machine Learning techniques for 

efficient analysis of job market 

information. 

 The paper proposes a new approach to 

convert unstructured job market 

information and resumes into efficient 

numerical information using text pre-

processing and TF-IDF techniques. 

 The paper proposes a Random Forest 
Regression algorithm to accurately 

predict salaries using job roles, skills, 

and experiences. 

 The paper also proposes useful features 
such as resume-job matching, skill gap 

analysis, and job trends using this 

proposed system. 

 

Literature Survey 

 
Job portals and recruitment sites are becoming 
increasingly popular. These days, many 

organizations post their job details on these. 

The volume of data is seeing an increase. The 

employment market now requires 

computational intelligence methods. A 

machine learning approach to the job market 

trends is presented in the paper. 

 

The style of data analysis is shifting from 

numeric to textual. Why so? Analyzing text 

using regular software is not effective. The text 

analysis is required for job market analysis. Job 

descriptions, Resumes, Skills…etc are referred 

to as text. 

 

Breiman [5] developed a random forest 

regression model for job classification and 

salary prediction. To meet the task, researchers 

proposed other models as machine-learning 

evolved. Still, random forest turned out to be 

relatively better for it. It can cope with complex 

relations, and prevents us from overfitting. Due 

to the same logic, salary prediction prefer 

ensemble models over any independent 

 
we made a resume-job matching system. 

model. For example, linear regression and 

SVM [10]. The classification of job-

posting data into their respective job fields 

is a very simple yet important task which is 

being used by many systems and 

organizations. This is the basis of the paper. 

Different organizations solicit huge job 

postings, which need to be processed and 

added to the existing database. Many 

recruitment systems and platforms have 

employed various methods MORE 

recently. 

 
Cosine similarity can also be used to match 

a resume with a job description and other 

similar tasks. For example, using cosine 

similarity, a recommender system can 

recommend suitable jobs to a candidate in 

accordance with his resume [16] [17]. In 

the same vein, a skills gap analysis 

determines which skills the candidate lacks 

when applying for a specific job. Recent 

publications also shed light on the 

utilization of extensive datasets of job 

descriptions, resumes, or job titles sourced 

from LinkedIn, Kaggle, and similar 

platforms aimed at analyzing fascinating 

trends in employment [19][20]. We can 

witness the fact. 

Proposed Methodology 

 
The suggested system will gather data 

regarding jobs online from job portals or 

datasets. This data usually consists of job 

descriptions, skills, experience, salaries, 

etc. Since our data is unstructured, we will 

apply various NLP processing methods 

such as tokenization, stop-word removal, 

and text cleaning. 

 

Once the preprocessing is over, we use the 

TF-IDF vectorizer to create a feature set in 

numbers. Eventually, the prepared data 
remains available for training a supervised 

learning model. Our system is built using 

Random forest regression through which 

salary will be predicted based on job role, 

skills, years of experience etc. 
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Cosine similarity is used for matching the 

candidate to a specific job. Cosine similarity 

measures the similarity between a candidate’s 

resume and a job description. Our enterprise 

has implemented a skill gap analysis module 

which helps to identify the missing skills by 

comparing the profiles of the candidates. 

 

The system uses a system on the interface using 

Streamlit. So, any user can easily access the 

system to input data and get the prediction and 

information. 

Architecture Diagram 

 

 

Fig.2 Architecture diagram 

 

Various Phases / Methodologies 

 

 Data Collection 
Job feature extraction is the process of 

collecting information about job listings 

found on job boards or in datasets. 

Common examples of job features that can 

be collected include job titles, job postings, 

key words associated with a job, minimum 

and maximum years of experience 

required, as well as salary ranges. 

 Data Preprocessing 
All the data that is being collected is 

unstructured. So it needs to be processed. 

Most of the time this processing includes 

removing unwanted characters, converting 

to lowercase, tokenization and removing 

stop words. 
 

 

 

 

Fig.1 data flow diagram 

required. Typically sourced from job 
boards or labour market datasets. 

 Candidate Resume Data 
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 Feature Extraction 

Data cleaning has to be done for all the data 
that is to be analysed. The data has to be 

converted to a numerical format by using a 

technique called TF-IDF in order to understand 

the importance of the words or the features. 

 Model Building 

In this phase, we built a Machine learning 

model using Random Forest Regression to 

train a model that can predict the salaries based 

on the job title, required skills and years of 

experience. 

 

 Resume-Job Matching 
Resume matching with cosine similarity 

against job descriptions. 

 Skill Gap Analysis 

This step finds the gaps in the skill set of a 

candidate for the job. It is very helpful to 

understand what needs to be improved in a 

candidate's skill set in relation to a job 

advertised. 

 Job Market Analysis 

This system analyses employment trends for 

individual skills and occupations, including 

required skills and average salary. 

 System Implementation 
All the above functionalities are combined into 

a web application using Streamlit. 

 Evaluation and Testing 
We now have all parts in place and can finally 

think about evaluating the performance of our 

system. The ultimate goal is to measure how 

accurate the predictions of salary values for job 

openings and corresponding candidate profiles 

are. 

Input 

 
 Job Description Data 

Job description data is a sub-set of job market 

data which provides information on a job role 

such as: job role description, job 

responsibilities, key skills and qualifications 

- User resumes/profiles including skills, 

education, experience & projects. 

 Skills Information 
Skills are extracted from the job ads and the 

resumes. The skills extraction process 

allows for the comparison and analysis of 

the skills from the two datasets. 

 Experience Details 

The years of experience required for this 

job and the years of experience provided by 

the candidate. 

 

 Job Role / Title 
Job title for the position, e.g. Software 

Engineer or Data Analyst. 

 Salary Data (Training Input) 
Information about previous salaries that 

have been included in datasets can be used 

to train a model developed using machine 

learning. 
 

 

Implementation 

The proposed system is built on Python 

with some machine learning and NLP 

Libraries to extract meaningful 

description. Another major aspect that is 

covered by the system is the skill gap 

analysis where the system identifies the job 

description to highlight which sections and 

keywords in a resume match to the job. 
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information about the job market. Firstly, the 

job description, required skills, years of 

experience and salary are loaded from the 

created dataset. A data preprocessing step is 

then required to ensure the quality of the data. 

Preprocessing is carried out on the loaded data 

to convert all the text to lowercase, remove 

special characters and stop words. 

 

Now we will apply the TF-IDF vectorization 

on the data after preprocessing. Machine 

learning algorithms cannot directly classify 

raw text data. So we have to convert text data 

into some numerical data. We will then split 

our dataset into training set and test set. 

 

This application applies a Random Forest 
Regression model to the data provided and 

hence uses the training data to train the model 

with job descriptions, key skills and years of 

experience. With this trained model the 

application will then predict a salary given any 

new input. 

 

Cosine similarity is used to match resumes to 
jobs. It will show how the resume and job 

description match up for the candidate and 

which job they will be the best fit for. A skill 

gap analysis is also done by matching the 

candidate’s skills to the job requirements and 

highlighting gaps. 

 

Now, we will combine all the skills we learned 

so far to create a fun tool to calculate potential 

salaries based on given information and then 

see how well the resume matches the job 

postings based on the skills they ask for. We’ll 

use Streamlit to create the user interface for the 

web application. Have a look at the final 

product and then we’ll break it down. 

Output 

Output Features The system is capable of 
outputting multiple values based on the input 

given by the user. This will include the 

estimated salary of a particular job based on the 

required skills and the candidate experience as 

well as a matching score between a resume and 

required skills which needs to be learned or 

improved by the candidate. This is finally 

given as an output in an easily interpretable 

manner. 

Result and Discussion 

So as to validate the whole system, we 
carry out the evaluation on a database of 

jobs that correspond to diverse 

occupations, required skills and salaries. In 

this case, the results obtained demonstrate 

that the salaries predicted by the Random 

Forest Regression algorithm are acceptable 

especially when the data is large and 

accurate. In addition, the resume-job 

matching part using the cosine similarity to 

obtain the most relevant matches for the 

candidate resumes with respect to the job 

descriptions also works as expected. 

Skill gap analysis showed us which skills 
the candidates need to work on. Apart from 

that, the system is doing exactly what it 

should – using NLP and machine learning 

to derive useful information from 

unstructured job descriptions. While the 

system isn’t always 100% accurate, it’s 

usually due to the poor quality or 

insufficient amount of the job data. 

Screenshots / Charts / Graph 

 

 
Fig.3 Skill gap analysis 
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job description to highlight which sections and 

keywords in a resume match to the job. 

 

  

 

Fig.4 Bar graph 
 

 

 
 

Fig .5 Correlation matrix 
 

 

 
Fig.6 Stacked bar graph 

Fig.7 Salary prediction 
 

 

Fig.8 Streamlit webpage 
 

 

 
Fig.9 Resume match 

Conclusion 

The “Job Market Intelligence and Salary 
Prediction using AI” project has reached the 

completion milestone. The resulting AI 
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application will be contributing significantly in 

supporting job seekers in their job search and their 

career development. The application is built on 

Natural Language Processing (NLP) and machine 

learning technology, and is equipped with functions 

such as salary prediction, resume matching and skill 

gap analysis. 

 

The results obtained are very promising and we 

foresee a high number of applications in the labour 

market to understand the needs of the market 

regarding the required skills and salary for the 

different job positions. Our research can be a basis 

or reference for the workers, in order to make them 

aware of their role and the necessary improvements 

and training needed in terms of required skills and 

salary, in order for the worker to be aware of the 

demanded expectations. Our system may help to 

improve the employability of the workers and to 

have a better data driven career planning. On the 

next iterations, we will proceed to deepen in the 

following points: More information More models to 

do the deep learning in the process Extraction of 

skills. 
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