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Abstract

Micro-task freelance marketplaces connect requesters
with short, discrete units of work to a distributed pool
of workers, but efficient matching between task
requirements and worker skills is essential to
marketplace liquidity and task-completion quality.
This paper presents a detailed technical treatment of a
freelance marketplace for micro-tasks that combines
structured task and skill-profile representation, a
content-based task-worker matching engine, and a
reputation-scoring system to support quality
assurance at scale. Beyond a conventional system
description, this paper grounds the matching engine
in classical information-retrieval and recommender-
systems literature, critically reviews prior micro-task-
marketplace research including foundational work on
the Amazon Mechanical Turk marketplace, and
formalizes the skill-overlap and reputation-weighted
ranking function. A prototype was implemented
using a React front end, a Node.js/Express backend,
and a MongoDB data store. Illustrative (simulated)
evaluation indicates that skill-and-reputation-aware
task matching improves estimated task-completion
quality over first-come-first-served task assignment.
All reported figures are simulation-based and
explicitly labelled as such.

Index Terms— freelance marketplace, micro-
tasks, skill ~matching, reputation systems,
crowdsourcing, content-based recommendation.

I. Introduction

Micro-task freelance marketplaces distribute
short, discrete units of work — data labelling, content
moderation, small design tasks — to a large,
distributed pool of workers, a model whose
economics and quality-control challenges were
extensively studied in foundational analyses of
platforms such as Amazon Mechanical Turk, which
documented both the marketplace's efficiency and its
persistent  quality-assurance  difficulties  given
workers' varied skill levels and incentives.

Efficient matching between task
requirements and worker skills is essential to
marketplace liquidity: tasks matched to workers with
relevant skills are completed faster and to a higher
standard than tasks assigned without regard to skill
fit, motivating a content-based matching approach
analogous to that used in broader recommender-
systems research.

Key Contributions:

e A structured task-and-skill-profile representation
for micro-task matching.

e A content-based matching engine combining
skill overlap with a reputation-weighted ranking
term.

e A reputation-scoring system supporting quality
assurance at scale.

e An illustrative evaluation of skill-and-reputation-
aware matching against first-come-first-served
assignment.

I1. Problem Statement / Objectives
Given a stream of posted micro-tasks with
structured skill requirements and a pool of workers
with structured skill profiles and historical reputation
scores, the problem is to match and rank available

tasks for each worker (and workers for each task) in a

way that favors both skill fit and demonstrated

reliability, improving estimated completion quality
relative to simple first-come-first-served assignment.

e To design a structured task-posting and worker-
skill-profile schema.

e To implement a content-based matching engine
combining skill overlap and reputation-weighted
ranking.

e To implement a reputation-scoring system
updated from requester feedback after task
completion.

e To provide requester-facing analytics on task-
completion quality and turnaround time.

e To evaluate skill-and-reputation-aware matching
against first-come-first-served assignment using
simulated marketplace data.
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III. Literature Review / Related Work

Approach

Key Technique

Limitation

First-come-first-served task
boards

Generic gig-economy
platforms

Reputation-only ranking

Proposed platform Skill overlap + reputation-
weighted matching
IV. Existing System
Current  approaches exhibit the following
limitations:

o  First-come-first-served task boards assign tasks
without regard to worker skill fit or reliability.

e Generic gig-economy platforms are often not
optimized for structured, skill-tagged micro-
tasks specifically.

e Reputation-only ranking ignores task-specific
skill fit, potentially matching a highly rated but
poorly suited worker to a task.

e Requesters often lack consolidated analytics on
task-completion quality and turnaround time
across their posted tasks.

V. Proposed System
The proposed system represents tasks and worker
skill profiles as structured, taxonomy-normalized
vectors, computes a combined skill-overlap-and-
reputation-weighted ranking score for available
task-worker  pairs,  surfaces ranked  task
recommendations to workers and ranked worker
recommendations to requesters, and updates each
worker's reputation score from requester feedback
after task completion.
Key Components:
e Structured task posting with skill-requirement
tagging.
e  Structured worker skill-profile management.
e  Content-based matching engine (skill overlap +
reputation weighting).
e Reputation-scoring system updated from post-
task requester feedback.

Chronological task claiming

Broad category browsing

Historical rating aggregation alone

No skill fit or reputation
consideration

Not optimized for structured, skill-
tagged micro-tasks

Ignores task-specific skill fit
Requires sufficient historical data

for reputation scores to be
meaningful

e Requester-facing analytics on
quality and turnaround time.

completion

VI. System Requirements

Functional Requirements

e The system shall allow requesters to post
structured micro-tasks with skill-requirement
tags.

e The system shall allow workers to maintain a
structured skill profile.

e The system shall compute and display ranked
task recommendations for each worker and
ranked worker recommendations for each task.

e The system shall update worker reputation
scores from requester feedback after task
completion.

e The system shall provide requester-facing
analytics on completion quality and turnaround
time.

Non-Functional Requirements

e  Matching computations shall complete within 2
seconds for a pool of up to 10,000 active tasks.

e The system shall support at least 5,000
concurrent users on the reference deployment
configuration.

e User credentials shall be stored using industry-
standard password hashing.

e The system shall maintain 99% uptime on the
reference deployment.
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VII. Implementation & Technology Stack

Component Technology / Tools

Frontend React.js task posting, worker profile, and feed Ul

Backend Node.js with Express.js REST APIs

Database MongoDB for tasks, worker profiles, and ratings

Matching engine Python microservice using scikit-learn for skill-vector
similarity

Authentication JWT-based sessions with berypt-hashed credentials

VIII. Results & Discussion

Matching Approach Estimated Task-Completion Avg. Turnaround Time (hours)
Quality Score (1-5)

First-come-first-served (baseline) 3.1 18.4

Skill-overlap only 3.9 12.7

Skill overlap + reputation 4.4 9.3

weighting (proposed)

IX. Conclusion

This paper presented a detailed technical
treatment of a freelance marketplace for micro-tasks
combining structured skill-and-task representation,
content-based skill matching, and reputation
weighting.  Illustrative  evaluation  indicates
meaningful improvements in estimated completion
quality and turnaround time over first-come-first-
served assignment.
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