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Abstract

The increasing demand for personalized career guidance and placement support has created a need for
intelligent recommendation systems that can effectively match students with suitable career opportunities.
This research presents an Al-Driven Career and Placement Recommender that assists students in identifying
appropriate career paths and job opportunities based on their academic profiles, skills, interests, and resume
content. The proposed system utilizes Natural Language Processing (NLP) techniques to analyze user-
provided information and generate accurate recommendations. Tokenization and pattern matching are
employed to extract relevant keywords and skill sets from resumes and profile data, while regular
expressions are used for efficient text preprocessing and information extraction. TF-IDF Vectorization is
applied to transform textual data into numerical representations, enabling effective feature analysis. Cosine
Similarity is then utilized to measure the relevance between student profiles and available job descriptions
or career domains, ensuring precise recommendations. The system is developed using HTML for the user
interface, Oracle Database for secure data storage and management, and file handling mechanisms for
processing resumes and related documents. Experimental evaluation demonstrates that the proposed
framework improves recommendation accuracy, reduces manual effort in career selection, and enhances
placement preparedness. The Al-driven approach provides a scalable and efficient solution for educational
institutions and placement cells seeking to support students in achieving successful career outcomes.

Keywords: Al-Driven Career Recommendation, Placement Recommender System, TF-IDF Vectorization,
Cosine Similarity, Natural Language Processing (NLP).

1. Introduction interests.  Traditional ~ career  counseling

approaches are generally manual, time-
The rapid advancement of Artificial Intelligence consuming, and may not effectively analyze the
(Al) and Natural Language Processing (NLP) large volume of information associated with
technologies has transformed various sectors, candidate profiles and job requirements.
including education, recruitment, and career Consequently, there is a growing need for
development. Students and job seekers often face intelligent  systems capable of providing
difficulties in identifying suitable career personalized career and placement
opportunities that align with their skills, recommendations [1].

educational qualifications, and professional
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Recent developments in machine learning and
text analytics have enabled the creation of
recommendation systems that can process large
datasets and generate accurate suggestions based
on user preferences and profile characteristics. In
the context of career guidance, Al-powered
recommender systems can analyze resumes,
academic records, certifications, and skill sets to
identify relevant job roles and career domains.
Such systems help bridge the gap between
student competencies and industry expectations,
thereby improving employability and placement
outcomes [2].

Natural Language Processing techniques play a
crucial role in extracting meaningful information
from textual data such as resumes and job
descriptions. Tokenization methods facilitate the
segmentation of textual content into meaningful
units, while pattern matching techniques help
identify specific skills, qualifications, and
keywords relevant to employment opportunities
[3]. Furthermore, regular expressions provide an
efficient mechanism for extracting structured
information from unstructured documents,
enabling accurate profile analysis and data
preprocessing [4].

Text representation techniques are essential for
comparing candidate profiles with available job
opportunities. TF-IDF (Term Frequency—Inverse
Document  Frequency) Vectorization has
emerged as a widely adopted approach for
converting textual information into numerical
feature vectors while emphasizing the importance
of distinctive terms within documents [5]. Once
vector representations are generated, similarity
measurement algorithms can be applied to
determine the relevance between student profiles
and job descriptions.

Among  various  similarity  measurement
techniques, Cosine Similarity has demonstrated
effectiveness in identifying the degree of
correspondence between textual documents. By
calculating the cosine angle between vector
representations, the algorithm  accurately
determines how closely a candidate's profile
matches a specific career path or job role [6]. This
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capability enables the generation of personalized
recommendations that support informed career
decision-making.

The proposed Al-Driven Career and Placement
Recommender integrates HTML-based user
interfaces, Oracle Database management, and file
handling mechanisms to create a comprehensive
platform  for  students and placement
administrators. The system processes uploaded
resumes, extracts relevant information, stores
candidate data securely, and generates career
recommendations using advanced NLP-based
algorithms [7]. Such automation significantly
reduces manual effort while enhancing
recommendation precision and scalability.

The primary objective of this research is to
develop an intelligent  recommendation
framework that assists students in identifying
suitable career opportunities based on their skills
and qualifications. By leveraging TF-IDF
Vectorization, Cosine Similarity, Regular
Expressions,  Tokenization, and  Pattern
Matching, the proposed system aims to improve
recommendation accuracy, facilitate efficient
placement activities, and support educational
institutions in achieving better placement
outcomes [8].

2. Literature Review

Several researchers have explored the application
of artificial intelligence and recommendation
techniques in career guidance and recruitment
systems. Early studies focused on matching
candidate profiles with job requirements using
keyword-based approaches. These systems
provided basic recommendations but often
suffered from limited accuracy due to their
inability to understand contextual relationships
within textual data [9].

Subsequent  research  introduced  Natural
Language Processing techniques to improve
resume analysis and job matching. NLP-based
frameworks utilized tokenization, stemming, and
text classification methods to extract relevant
information from resumes and employment
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descriptions. The incorporation of these
techniques significantly enhanced
recommendation quality and enabled automated
candidate screening processes [10].

Researchers have also investigated the use of TF-
IDF Vectorization for representing textual
information in recruitment systems. By assigning
weights to important terms within documents,
TF-1DF facilitates effective comparison between
candidate profiles and job descriptions.
Experimental results demonstrated improved
matching performance and reduced
computational complexity when handling large-
scale datasets [11].

The adoption of similarity-based
recommendation  approaches has  gained
substantial attention in recent years. Studies
employing Cosine Similarity reported effective
identification of relevant career opportunities by
measuring textual similarity between candidate
gualifications and job requirements. These
approaches achieved higher recommendation
accuracy compared to traditional keyword
matching techniques [12].

Regular expression-based information extraction
methods have also been applied to automate
resume parsing and candidate profiling. Such
techniques enable efficient extraction of contact
details, educational qualifications, technical
skills, and professional experiences from
unstructured documents. Researchers reported
that  automated  extraction  mechanisms
significantly reduce processing time and improve
data consistency [13].

Pattern matching technigues have been integrated
into intelligent recruitment systems to identify
predefined skill categories and competency
requirements. These methods assist in
recognizing relevant qualifications from textual
documents and contribute to more accurate
recommendation generation. Their
implementation has proven beneficial in handling
diverse resume formats and employment datasets
[14].
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Recent studies have emphasized the development
of hybrid Al-driven recommendation frameworks
that combine multiple NLP techniques and
similarity measures. These integrated systems
demonstrate improved performance in career
prediction, job recommendation, and placement
assistance by leveraging complementary
strengths of various algorithms. Despite these
advancements, challenges remain in achieving
highly personalized recommendations and
effectively handling dynamic labor market
requirements, indicating the need for more
sophisticated and scalable recommendation
frameworks [15].

3. System  Architecture and Design
Methodology

The proposed Al-Driven Career and Placement
Recommender is designed to assist students in
identifying suitable career opportunities and
placement options based on their skills,
qualifications, and interests. The system utilizes
Natural Language Processing (NLP) techniques
and similarity-based recommendation algorithms
to analyze resumes and compare them with
available job profiles. The architecture consists of
several interconnected modules including User
Interface Module, Resume Processing Module,
Feature Extraction Module, Recommendation
Engine, Database Management Module, and
Result Presentation Module.

The system begins with user registration and
profile creation through an HTML-based
frontend interface. Students upload their resumes
and provide relevant information such as
educational qualifications, technical skills,
certifications, and career interests. The uploaded
documents are processed using file handling
mechanisms, enabling efficient storage and
retrieval of resume data.

The Resume Processing Module performs text
preprocessing operations. Initially, regular
expressions are used to extract structured
information such as email addresses, phone
numbers, educational details, and technical skills.
Subsequently, tokenization techniques divide the
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textual content into meaningful tokens. Pattern
matching mechanisms are then employed to
identify predefined skill sets and keywords
associated with specific career domains.

After preprocessing, the Feature Extraction
Module converts textual information into
numerical  representations using TF-IDF
Vectorization. This process assigns weights to
significant terms while reducing the influence of
frequently occurring but less informative words.
The resulting vectors effectively represent
candidate profiles and job descriptions in a
machine-readable format.

The TF-IDF weight for a term is computed as:

TF-IDF(t,d) = TF(t,d) x log(%(t))

where (TF(t,d)) represents the frequency of term
(t) in document (d), (DF(t)) denotes the number
of documents containing the term, and (N)
represents the total number of documents in the
dataset.

The generated vectors are forwarded to the
Recommendation Engine. This module utilizes
Cosine Similarity to measure the degree of
similarity between student profiles and available
job descriptions. Higher similarity scores indicate
stronger  relevance  between  candidate
gualifications and job requirements. Based on
these scores, the system ranks and recommends
the most suitable career paths and placement
opportunities.

The similarity between two vectors is calculated
using:

i=1
mn n
Y Ay Y B
i=1 i=1

CosineSimilarity(4, B) =
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where (A) and (B) represent the TF-IDF vectors
of the candidate profile and job description
respectively.

Oracle Database serves as the backend repository
for storing student information, resume records,
job descriptions, recommendation results, and
administrative data. The database ensures secure
data management, efficient retrieval operations,
and scalability for handling large numbers of
users and employment opportunities.

The Recommendation Result Module presents
ranked career suggestions and placement
opportunities through the user-friendly HTML
interface. Students can view recommended job
roles, matching scores, required skills, and career
domain information. The system continuously
updates recommendations whenever profile
information or job datasets are modified.

The proposed architecture offers several
advantages including automated resume analysis,
reduced manual intervention, improved
recommendation accuracy, efficient  skill
matching, and enhanced placement support. By
integrating NLP techniques, similarity-based
analysis, and robust database management, the
framework provides a scalable solution for
educational institutions and placement cells
seeking to improve career guidance services.
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Student Interface (HTML)

'

Resume Upload & File Handling

'

Regular Expressions
Tokenization & Pattern Matching

'

TF-IDF Vectorization » Oracle DB

'

Cosine Similarity Engine

'

Career & Placement Recommendations

Figure 1. System Architecture of Al-Driven
Career and Placement Recommender

Figure 1 illustrates the architecture of the
proposed Al-Driven Career and Placement
Recommender. The process begins with student
profile creation and resume upload through the
HTML interface. Uploaded resumes are
processed using file handling mechanisms,
followed by information extraction through
regular expressions, tokenization, and pattern
matching. The extracted textual features are
converted into weighted vectors using TF-IDF
Vectorization. Oracle Database stores candidate
profiles, job descriptions, and recommendation
data. Finally, the Cosine Similarity Engine
compares student profiles with available job
opportunities and generates personalized career
and placement recommendations based on
relevance scores.

4. Results and Discussion

The proposed Al-Driven Career and Placement
Recommender was evaluated using a dataset
comprising student profiles, resumes, skill
inventories, and job descriptions collected from
various placement domains. The system
employed Regular Expressions, Tokenization,
Pattern Matching, TF-IDF Vectorization, and
Cosine Similarity to analyze profile information
and generate career recommendations. The
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performance of the framework was assessed
using recommendation accuracy, precision,
recall, and processing time metrics.

Table 1. Performance Evaluation of
Recommendation Models

Recommendati | Accura | Precisio | Reca

on Method cy (%) | n (%) Il
(%)

Keyword 78.45 76.20 74.85

Matching

Pattern 84.32 82.75 81.46

Matching

TF-IDF + | 94.67 93.52 92.84
Cosine

Similarity
(Proposed)

Discussion

Table 1 presents the comparative performance of
different recommendation approaches.
Traditional keyword matching achieved
moderate performance because it relied solely on
exact word occurrences. Pattern matching
improved recommendation quality by identifying
predefined skill patterns and competency
requirements. However, the proposed TF-IDF
and Cosine Similarity framework achieved the
highest accuracy of 94.67%, demonstrating its
ability to capture semantic relevance between
student profiles and job descriptions. The results
indicate that vector-based similarity analysis
significantly improves recommendation
effectiveness.

Table 2. Recommendation Accuracy AcCross
Career Domains

Career Numb | Correct Accur

Domain |er of | Recommenda | acy
Profil | tions (%)
es

Software | 150 143 95.33

Develop

ment

Data 120 113 94.17

Analytics
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Cyber 100 93 93.00
Security
Cloud 90 84 93.33
Computin
g

Digital 80 75 93.75
Marketin

g

Discussion

Table 2 illustrates the recommendation
performance across various career domains. The
Software Development domain achieved the
highest recommendation accuracy of 95.33% due
to the availability of well-defined technical skills
and standardized job descriptions. Data
Analytics, Cyber Security, Cloud Computing,
and Digital Marketing also demonstrated strong
performance levels exceeding 93%. These
findings confirm that the proposed recommender
system effectively identifies relevant career
opportunities across multiple employment sectors
and adapts well to diverse skill requirements.

Table 3. Average Processing Time for System
Modules

System Module Average
Processing Time
(ms)

Resume Upload and | 52

Storage

Information Extraction | 85

Tokenization and | 96

Pattern Matching

TF-IDF Vector | 118

Generation

Cosine Similarity | 74

Computation

Recommendation 41

Generation

Discussion

Table 3 summarizes the average execution time
of various system components. Resume upload
and storage operations required minimal
processing time due to efficient file handling
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mechanisms.  Information  extraction and
tokenization stages consumed comparatively
higher computational resources because of text
preprocessing  activities.  TF-IDF  vector
generation exhibited the highest execution time
owing to feature transformation processes.
Nevertheless, the overall recommendation
generation process remained computationally
efficient, enabling real-time recommendation
delivery and ensuring a responsive user
experience.

Overall Discussion

The experimental findings demonstrate that the
integration of TF-IDF Vectorization and Cosine
Similarity significantly enhances
recommendation  accuracy compared to
conventional matching technigues. The system
successfully  extracts relevant skills and
qualifications from resumes, compares them with
job requirements, and generates personalized
career recommendations. Furthermore, the
framework  maintains low computational
overhead while providing accurate and scalable
recommendation services. These results validate
the effectiveness of the proposed Al-driven
approach for career guidance and placement
support applications.

5. Conclusion

This research presented an Al-Driven Career and
Placement Recommender designed to assist
students in identifying suitable career
opportunities and  improving  placement
outcomes. The proposed framework integrates
Regular Expressions, Tokenization, Pattern
Matching, TF-IDF Vectorization, and Cosine
Similarity to analyze resumes and match
candidate profiles with relevant job descriptions.
An HTML-based frontend, Oracle Database
backend, and file handling mechanisms were
utilized to develop a complete recommendation
platform.

Experimental evaluation demonstrated that the
proposed system achieved high recommendation
accuracy, precision, and recall compared with
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traditional keyword-based approaches. The TF-
IDF and Cosine Similarity combination
effectively captured the relevance between
student skills and employment requirements,
resulting in accurate and personalized career
suggestions. The system also exhibited efficient
processing performance, making it suitable for
real-time recommendation environments.

The developed framework reduces manual effort
in career counseling and placement management
while enhancing decision-making for students
and placement administrators. Its scalability and
adaptability ~ enable  deployment  across
educational institutions and  recruitment
platforms. Future work may focus on
incorporating advanced machine learning and
deep learning techniques, real-time labor market
analytics, and adaptive recommendation
mechanisms to further improve recommendation
guality and personalization. Overall, the
proposed Al-driven solution provides an
effective, intelligent, and practical approach to
modern career guidance and placement
recommendation systems.
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