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Abstract— This paper presents Skill Match AI, an intelligent 

system designed to analyze resumes and match candidates with 

suitable job positions based on their skills, experience, and 

qualifications. The system leverages natural language 

processing and machine learning techniques to extract relevant 

information from resumes, categorize skills, and evaluate the 

suitability of candidates for specific job requirements. Our 

approach addresses the challenges of manual resume screening, 

including time inefficiency, unconscious bias, and inconsistent 

evaluation criteria. Experimental results show that Skill Match 

AI achieves a 87.5% accuracy in skill extraction and a 82.3% 

precision in candidate-job matching, outperforming traditional 

keyword-based systems. The system demonstrates significant 

potential for streamlining the recruitment process and 

improving hiring outcomes across various industries. 
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I. INTRODUCTION 

The recruitment process is a critical function for 

organizations seeking to acquire talent that aligns with their 

operational needs and strategic goals. Traditional resume 

screening methods often involve human recruiters manually 

reviewing hundreds of applications, a process that is both 

time-consuming and susceptible to unconscious biases. 

According to recent studies, recruiters spend an average of 

7.4 seconds on an initial resume screening, which may lead 

to overlooking qualified candidates or misinterpreting their 

qualifications 

The emergence of artificial intelligence (AI) and natural 

language processing (NLP) technologies offers promising 

solutions to these challenges. These technologies can 

automate the screening process, extract relevant information 

with greater consistency, and match candidates to job 

descriptions based on a comprehensive analysis of their skills 

and experiences. 

Skill Match AI represents an innovative approach to this 

problem, utilizing advanced machine learning algorithms to 

analyze resumes, extract meaningful features, and provide 

objective candidate evaluations. The system aims to improve 

the efficiency and effectiveness of the recruitment process 

while reducing the impact of human biases. 

This paper describes the architecture, methodology, and 

performance of Skill Match AI. We outline the technical 

components of the system, the machine learning models 

employed, and the results of experimental evaluations. 

Additionally, we discuss the implications of using AI in 

recruitment and address potential ethical considerations. 

 

 

II. RELATED WORK 

Research in automated resume analysis and candidate 
matching has evolved significantly over the past decade. Early 
systems focused primarily on keyword matching and rule- 
based approaches . While these systems offered improvements 
over manual screening, they often failed to capture the 
semantic meaning of candidate qualifications and the context 
in which skills were applied. 

More recent approaches have incorporated machine 
learning techniques to improve the accuracy of resume parsing 
and analysis. Chen et al. developed a system using conditional 
random fields (CRF) to extract information from resumes with 
an accuracy of 72.4%. Similarly, Kumar et al.proposed a 
neural network-based approach for matching resumes to job 
descriptions, achieving a precision of 78.6%. 

Several commercial solutions have also emerged in this 
space, including tools like LinkedIn's AI-based matching 
system and Google's Cloud Talent Solution. These platforms 
utilize large datasets and sophisticated algorithms to match 
candidates with job opportunities based on their profiles and 
stated preferences. 

Despite these advancements, existing systems still face 
challenges related to understanding the nuanced context of 
skills, accurately assessing skill levels, and adapting to 
evolving job requirements across different industries. Skill 
Match AI addresses these challenges through its novel 
architecture and methodological approach. 

 

III. METHODOLOGY 

The development of Skill Match AI involved several key 
phases, including data collection, preprocessing, feature 
extraction, model training, and evaluation. The system was 
designed to be both accurate in its analysis and adaptable to 
different industries and job requirements. 
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A. System Architecture 

Skill Match AI consists of five main components: 

1) Document Parser: Converts various resume formats 
(PDF, DOCX, etc.) into a standardized text format for 
processing. 

2) Information Extraction Module: Utilizes named entity 
recognition (NER) and sequence labeling techniques to 
identify and extract key elements from resumes, including 
contact information, education, work experience, and skills. 

3) Skill Classification Engine: Categorizes extracted skills 
into technical, soft, and domain-specific competencies, 
assigning relevance scores based on industry standards and 
job requirements. 

4) Experience Evaluator: Analyzes work history to 
determine the depth and relevance of experience, taking into 
account factors such as duration, responsibilities, and 
achievements. 

5) Matching Algorithm: Employs a weighted scoring 
mechanism to assess the overall fit between a candidate's 
profile and job requirements, producing a ranked list of 
suitable candidates. 

 

B. Data Collection and Preprocessing 

The development and training of Skill Match AI utilized a 
dataset of 10,000 anonymized resumes spanning multiple 
industries, including technology, healthcare, finance, and 
manufacturing. These resumes were collected with 
appropriate consent and anonymized to remove personally 
identifiable information. 

The preprocessing stage involved: 

• Converting documents to plain text 

• Normalizing text (lowercase, removing special 
characters) 

• Tokenization and sentence segmentation 

• Removal of irrelevant information (headers, footers) 

• Structural parsing to identify document sections 

 

C. Feature Extraction and Classification 

Feature extraction was performed using a combination of rule- 
based approaches and deep learning models. For skills 
extraction, we employed a bidirectional LSTM network with 
attention mechanisms, trained on a labeled dataset of skill 
terms and descriptions. This approach allowed the system to 
recognize both common and industry-specific skills, even 
when expressed in various formulations. 

The classification of extracted information involved: 

- Skill categorization (technical, soft, domain-specific) 

- Experience level determination 

- Educational qualification assessment 

- Project and achievement recognition 

 

D. Matching Algorithm 

The core of Skill Match AI is its matching algorithm, 
which determines the compatibility between a candidate's 

profile and job requirements. The algorithm employs a hybrid 
approach combining: 

 
1) Vector Space Model: Resumes and job descriptions are 

represented as vectors in a high-dimensional space, with 
similarity computed using cosine similarity measures. 

2) Knowledge Graph: A domain-specific knowledge 
graph captures relationships between skills, roles, and 
industries, allowing for semantic matching beyond exact 
keyword matches. 

3) Weighted Criteria Evaluation: Different aspects of a 
candidate's profile are weighted according to their importance 
for specific job roles, as determined through consultation with 
HR professionals and domain experts. 

The matching score is calculated as: 

$$Score = \sum_{i=1}^{n} w_i \times sim(c_i, j_i)$$ 

where $w_i$ represents the weight assigned to criterion $i$, 
$c_i$ represents the candidate's attribute for criterion $i$, 
$j_i$ represents the job requirement for criterion $i$, and 
$sim$ is the similarity function. writers is [7]. 

 

IV. EXPERIMENTAL RESULTS 

To evaluate the performance of Skill Match AI, we 
conducted a series of experiments comparing its accuracy, 
precision, and recall against baseline methods and human 
recruiters. 

 

A. Evaluation Metrics 

The system was evaluated using the following metrics: 

- Accuracy: The overall correctness of the system's resume 
parsing and information extraction. 

- Precision: The proportion of relevant candidates identified 
among all candidates selected by the system. 

- Recall: The proportion of relevant candidates identified by 
the system among all truly relevant candidates. 

- F1 Score: The harmonic mean of precision and recall. 

- Time Efficiency: The average time taken to analyze a resume 
and generate match scores. 

 

B. Comparative Analysis 

We compared Skill Match AI against two baseline methods: 

1) A keyword-based matching system 

2) A commercial resume screening software 

Additionally, a control group of experienced HR professionals 
manually screened the same set of resumes to establish a 
human benchmark. 

The results, as shown in Table I, demonstrate that Skill Match 
AI outperforms both baseline methods across all metrics. 

TABLE I. PERFORMANCE COMPARISON 

 

Method | Accuracy | Precision | Recall | F1 Score | Avg. 

Time/Resume | 

|--------|----------|-----------|--------|----------| ------------------- | 
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| Keyword-Based | 68.7% | 64.2% | 71.3% | 67.6% | 12.4s | 
| Commercial Software | 76.9% | 73.8% | 75.2% | 74.5% | 

8.7s | 

| Human Recruiters | 82.3% | 79.% | 72.8% | 75.8% | 152.6s | 
| Skill Match AI | 87.5% | 82.3% | 83.6% | 82.9% | 4.2s 

 

C. Industry-Specific Performance 

We also evaluated the system's performance across different 

industries to assess its adaptability. As shown in Skill Match 

AI maintained consistent performance across various sectors, 

with slightly higher accuracy in technology and finance 

sectors compared to healthcare and manufacturing. 
 

 

V. DISCUSSION 

The experimental results demonstrate the effectiveness of 
Skill Match AI in automating resume analysis and candidate 
matching. The system's superior performance can be 
attributed to several key factors: 

1) Contextual Understanding: Unlike keyword-based 
systems, Skill Match AI analyzes the context in which skills 
are mentioned, distinguishing between claimed competencies 
and actual demonstrated experience. 

2) Adaptive Learning: The system's machine learning 
components continuously improve as they process more 
resumes, adapting to evolving industry terminologies and job 
requirements. 

3) Comprehensive Evaluation: Beyond skills matching, 
the system evaluates candidates holistically, considering 
education, experience quality, project achievements, and 
career progression. 

4) Bias Mitigation: By focusing on objective qualifications 
rather than demographic information, the system helps reduce 
unconscious biases that may influence human recruiters. 

 

V. CONCLUSION 

This paper presented Skill Match AI, an intelligent system 
for resume analysis and candidate-job matching. The system 
leverages advanced NLP and machine learning techniques to 
automate and enhance the recruitment screening process. 

Experimental evaluations demonstrate that Skill Match AI 
outperforms both traditional methods and human recruiters in 
terms of accuracy, precision, and efficiency. The system 
achieves an 87.5% accuracy in information extraction and an 

82.3% precision in candidate matching, while significantly 
reducing the time required for resume screening. 

As organizations continue to face challenges in identifying 
and attracting suitable talent, AI-powered systems like Skill 
Match AI offer promising solutions to streamline the 
recruitment process, reduce biases, and improve hiring 
outcomes. Future work will focus on addressing current 
limitations and expanding the system's capabilities to provide 
even more comprehensive candidate assessments. 
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