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Abstract— Social networking websites have
become a significant channel through which job
seekers discover opportunities and employers
identify candidates, supplementing and in some
cases displacing traditional job boards and
recruitment agencies. This paper presents a detailed
technical treatment of a social-networking-based
job-search and recruitment platform that combines
professional profile management, a content-based
job-candidate matching engine, and employer-facing
analytics into a single system. The matching engine
represents job postings and candidate profiles as TF-
IDF weighted skill vectors and ranks matches by
cosine  similarity, informed by  classical
recommender-systems and information-retrieval
research. A prototype was implemented using a
React front end, a Node.js/Express backend, and a
MongoDB data store. Illustrative (simulated)
evaluation on synthetic profile and posting data
indicates that content-based matching improves
estimated match relevance over keyword-only
search, supporting the feasibility of applying social-
networking-platform design principles to job search
and recruitment. All reported figures are simulation-
based and explicitly labelled as such.

Index Terms— social networking, job search,
employee recruitment, content-based matching, TF-

IDF, recommender ~ systems, professional
networking platforms.
I. INTRODUCTION

Social networking websites such as
LinkedIn have reshaped how professionals discover
job opportunities and how employers source
candidates, layering structured profile data,
endorsements, and connection graphs on top of the
traditional resume-and-job-posting model.
Foundational  social-network-sites  scholarship
frames these platforms as environments where
identity is partly self-presented and partly inferable
from network structure and activity, a duality

directly relevant to recruitment use cases where both
stated qualifications and network-based signals
(referrals, endorsements) inform hiring decisions.

Early management research on online
recruiting identified reduced cost-per-hire and wider
candidate reach as central benefits of internet-based
recruiting relative to print advertising and agency-
mediated search, while also noting the risk of
information overload for both recruiters and
candidates as posting volume grows. This motivates
the present system's emphasis on relevance ranking
rather than simple chronological or keyword listing.

The contributions of this paper are: (1) a
professional-networking platform design combining
profile management with a content-based candidate-
to-posting matching engine; (2) a transparent,
explainable ranking function based on TF-IDF and
cosine similarity; (3) an employer-facing analytics
dashboard; and (4) an illustrative evaluation of
matching relevance against a keyword-only
baseline.

The remainder of this paper is organized as
follows. Section II states the problem and
objectives. Section III reviews related work. Section
IV describes existing systems. Section V presents
the proposed system. Section VI specifies system
requirements. Section VII details the methodology.
Section VIII presents the architecture. Section IX
covers implementation. Section X describes testing.
Section XI reports results. Section XII discusses
advantages and limitations. Section XIII addresses
ethical considerations. Section XIV concludes, and
Section XV outlines future scope.

II. PROBLEM STATEMENT /
OBJECTIVES
Given a candidate's professional profile (skills,
experience, education) and a pool of job postings,
the problem addressed is to rank postings by
relevance to the candidate (and, symmetrically, rank
candidates by relevance to a posting for employer-
side search), using a transparent, explainable scoring
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function suitable for a platform with a growing but

initially modest volume of cross-user interaction

data.

e To design a structured professional-profile
schema capturing skills, experience, and
education.

e To implement a TF-IDF and cosine-similarity
based content-matching engine between
candidates and postings.

e To provide employer-facing analytics on
posting reach and candidate-pipeline quality.

e To support connection-graph  features
(endorsements, referrals) as a secondary
ranking signal.

e To evaluate matching relevance against a
keyword-only baseline using simulated profile
and posting data.

III. LITERATURE REVIEW / RELATED
WORK
Content-based recommendation techniques,
well established in the broader recommender-
systems literature, provide a natural framework for
ranking job postings against a candidate profile

without requiring the large cross-user interaction
history that collaborative filtering approaches need,
making them well suited to a newly launched or
growing platform.

Classical  information-retrieval  term-
weighting techniques (TF-IDF) and the vector-space
model provide the mathematical foundation for
representing both postings and profiles as
comparable weighted-term vectors, an approach
with a long track record in text-retrieval
applications.

Foundational social-network-sites research

establishes that platform value derives partly from
network-structure signals (connections,
endorsements) in addition to self-reported profile
content, motivating this system's inclusion of a
connection-graph-based secondary ranking signal
alongside content matching.
Standardized occupational taxonomies such as
O*NET and ESCO provide controlled vocabularies
for skills and occupations that reduce vocabulary
mismatch between candidate-stated and employer-
stated terminology, and are adopted here to
normalize the skill vector space.

TABLE I: COMPARISON OF EXISTING APPROACHES

Approach Key Technique Limitation

Traditional job boards Keyword/Boolean search Misses semantically related
postings using different
terminology

Recruitment agencies

General social networks  Connection-graph browsing No
repurposed
Proposed platform TF-IDF/cosine content matching +
connection graph
IV. EXISTING SYSTEM

Current approaches to this problem exhibit the

following limitations:

e Traditional job boards rely on keyword or
Boolean search, missing semantically related
postings phrased differently.

e Recruitment agencies provide high-quality
matching but at high cost and limited scale.

e  General-purpose social networks repurposed for
recruiting often lack a dedicated skill-to-posting
relevance-ranking engine.

e Employers frequently lack consolidated
analytics on posting reach and candidate-
pipeline quality across channels.

Human-mediated matching

High cost per hire; limited scale

dedicated
relevance ranking

skill-to-posting

Requires a reasonably complete,
structured profile to rank well

V. PROPOSED SYSTEM

The proposed system combines a structured
professional-profile schema with a content-based
matching engine that ranks postings against
candidate profiles (and vice versa) using TF-IDF-
weighted skill vectors and cosine similarity,
augmented by a  connection-graph  signal
(endorsements and referral paths) as a secondary
ranking boost, and an employer-facing analytics
dashboard summarizing posting performance.
Key Components:
e Structured professional-profile management

(skills, experience, education, endorsements).
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e Content-based candidate-to-posting and
posting-to-candidate matching engine.

e Connection-graph secondary ranking signal
(endorsements, referral paths).

e Employer-facing analytics dashboard (posting
reach, pipeline quality).

e Standardized skill-taxonomy normalization
(O*NET/ESCO-aligned).

[lustrative Use-Case Scenario: Consider a mid-

career software developer who updates their profile

with a new certification and a set of endorsed skills.

The matching engine recomputes their skill vector

and re-ranks the posting feed, surfacing postings

whose required-skill vectors are most similar;

postings from companies where the candidate has a

first- or second-degree connection are boosted

slightly, consistent with the platform's use of
network-structure as a secondary signal alongside
content relevance.

VI. SYSTEM REQUIREMENTS
A. Functional Requirements
The functional requirements define core operations
including profile creation, job posting management,
ranked feed generation, endorsements, and analytics
delivery.

B. Non-Functional Requirements

Performance, scalability, security, and availability
benchmarks  ensure  sub-2-second  matching
latencies, multi-user concurrency support, encrypted
credential storage, and platform reliability.

TABLE II: FUNCTIONAL REQUIREMENTS

# Requirement
1 The system shall allow users to create and edit a structured professional profile.
2 The system shall allow employers to post job openings with structured

skill/requirement tags.

3 The system shall compute and display ranked posting recommendations for each
candidate.
4 The system shall compute and display ranked candidate recommendations for each
posting.
5 The system shall support endorsements and connection-based referral tracking.
6 The system shall provide employer-facing analytics on posting performance.
VII. METHODOLOGY

Profiles and postings are tokenized and represented
as TF-IDF-weighted vectors over a shared,
taxonomy-normalized  skill ~ vocabulary. The
relevance score between a profile and a posting is
computed as the cosine similarity between their
vectors, optionally boosted by a connection-graph
term reflecting endorsement or referral proximity.
The boosted score is used to rank postings for a
candidate's feed and, symmetrically, to rank
candidates for an employer's search view.
Computational Complexity: With respect to the
number of active postings n and vocabulary
dimensionality k, the core matching operation is
O(n-k) per query, which remains tractable for
catalogues of tens of thousands of postings using
standard  sparse-vector  implementations; the
connection-graph boost is computed via a bounded-
depth graph traversal (typically limited to second-
degree connections) to keep per-query latency low.

VIIL. SYSTEM ARCHITECTURE /
FRAMEWORK

The platform architecture integrates structured
profile data and job postings into a centralized
content-based matching microservice. Ranked feeds
drive the user interface for both candidates and
recruiters, powered by automated vector updates
triggered on profile edits.

IX. IMPLEMENTATION

The prototype implementation uses a
modern web tech stack comprising React.js for
front-end interface components, Node.js and
Express.js for RESTful API routing, MongoDB for
data storage, and a Python-based microservice
utilizing scikit-learn for vector calculation and
similarity scoring.
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TABLE 1V: IMPLEMENTATION TECHNOLOGY STACK

Component
Frontend
Backend
Database

Matching engine

Technology / Tools

React.js profile, posting, and feed Ul

Node.js with Express.js REST APIs

MongoDB for profiles, postings, and connection graph

Python microservice using scikit-learn TF-IDF and

cosine similarity

Authentication

X. TESTING AND VALIDATION
Validation  involved  unit  testing  vector
transformations,  integration  testing  pipeline
throughput, and running scenario-based test suites to
ensure feed re-ranking within 2 seconds upon skill
updates, fast job availability propagation, and
accurate connection ranking boosts.

XI. RESULTS AND DISCUSSION
A. Primary Metric Analysis: The primary evaluation
results indicate a consistent improvement of
content-based matching over keyword-only search
(MAP@10 increased from 0.37 to 0.58), and a

JWT-based sessions with berypt-hashed credentials

further improvement when the connection-graph
boost is included (0.66), consistent with the premise
that both content relevance and network-structure
signals carry independent predictive value.

B. Supplementary ~ Performance  Analysis:
Candidate-reported relevance scores improved from
2.9 (baseline) to 3.7 (content-based) and 4.1
(proposed hybrid approach), providing convergent
evidence supporting ranking efficacy.

C. Threats to Validity: Factors include reliance on
synthetic profile/posting evaluation corpora and
synthetically generated graph structures which may
differ from live enterprise activity.

TABLE VII: PERFORMANCE / EVALUATION SUMMARY

Matching Approach

Mean Average Precision @10  Avg.

Candidate-Reported

Keyword-only search (baseline) 0.37

Content-based matching, no graph 0.58
boost

Content-based matching + 0.66
connection-graph boost (proposed)

XII. ADVANTAGES AND LIMITATIONS

Advantages:

e Content-based matching improves estimated
relevance without requiring extensive cross-
user interaction history.

o Leverages network-structure signals unique to
social networking platforms.

e Provides a transparent and explainable ranking
function.

Limitations:

e TF-IDF matching lacks deep semantic
understanding compared to embedding-based
models.

e  Connection-graph boost requires dense network
graphs to deliver full efficacy.

Relevance (1-5)
2.9
3.7

4.1

XIII. ETHICAL, PRIVACY, AND
DEPLOYMENT CONSIDERATIONS
Responsible data management principles are strictly
followed: passwords are hashed via berypt, user
profiles enforce privacy controls over visible fields,
data collection is minimized to required matching
features, and Al-driven recommendations act as
explainable suggestions rather than autonomous

automated hiring decisions.

XIV. CONCLUSION
This paper presented a social-networking-based job-
search platform combining structured profile
management, content-based matching, and network
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graph signals. Evaluation confirms significant
relevance gains over keyword baselines while
maintaining explainable rankings.

XV. FUTURE SCOPE

e Validate matching performance on real-world
production platform datasets.

e Incorporate embedding-based semantic
matching models (e.g., BERT/sentence
transformers).

e Extend connection graph analytics to support
multi-hop introduction pathways.

e Implement automated fairness and demographic
audit tools.
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