International Journal of Web of Multidisciplinary Studies

WS
E-ISSN : 3049-2424 “Siurcon”

(Peer-Reviewed, Open Access, Fully Refereed International Journal )

website: https://ijwos.com
Volume 3 Issue 3, March 2026

DOI: https://doi.org/10.71366/ijwos03032618532

DIGITAL MECHANISM FOR BENEFICIARY IDENTIFICATION UNDER GRANT-

IN-AID (GIA) COMPONENT

U.KADHAMBARI', G.GOMATHI NAYAGAM?, R.SETHUPATHI?, S.K.IYAPPAN* M.KANNAN>
! Assistant Professor, Department of Information Technology , M P Nachimuthu M Jaganthan Engineering College
2343 Final Year B.Tech (IT), Department of Information Technology , M P Nachimuthu M Jaganthan Engineering

College.

Article Info

Abstract:

Article History:

Published:26 March 2026

Publication Issue:
Volume 3, Issue 3
March-2026

Page Number:

The effective implementation of government welfare schemes largely depends on the
accurate identification of eligible beneficiaries. Grant-in-Aid (GIA) programs are
designed to provide financial assistance to individuals and institutions; however,
traditional beneficiary identification mechanisms often suffer from inefficiencies,
lack of transparency, and susceptibility to fraudulent practices.This paper presents a
comprehensive digital framework for beneficiary identification that integrates
centralized data management, automated verification, and intelligent decision-
making techniques. The proposed system incorporates data preprocessing, feature
extraction, and probabilistic classification methods to enhance accuracy in eligibility

539-545 determination. Additionally, the framework employs secure identity verification and
C Jine Auth multi-source data validation to ensure reliability and accountability. Extensive
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evaluation demonstrates that the proposed system significantly reduces processin
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time, minimizes administrative overhead, and improves the accuracy of beneficiary
selection. The framework offers a scalable and adaptable solution for modern e -
governance systems, enabling transparent and efficient distribution of public funds
while reducing the risk of fraud and duplication.
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1. INTRODUCTION

Government welfare initiatives play a crucial role in addressing socio- economic disparities and
promoting inclusive growth. Among these initiatives, Grant-in-Aid (GIA) schemes serve as essential instruments
for distributing financial resources to targeted beneficiaries such as students, farmers, entrepreneurs, and
community organizations. Despite their significance, the effectiveness of these schemes is often compromised by
challenges in identifying legitimate beneficiaries. Traditional approaches rely heavily on manual verification
processes, including document inspection and field-level validation. These methods are inherently inefficient,
time- intensive, and prone to human error. Moreover, they are vulnerable to fraudulent activities such as duplicate

applications, falsified documents, and identity manipulation.

In recent years, the rapid advancement of digital technologies has transformed public administration

through the adoption of e-governance systems. : These systems enable automated processing, real-time
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monitoring, and efficient data management, thereby enhancing transparency and accountability in welfare

distribution.

* Enhancing the accuracy of beneficiary identification

* Reducing fraudulent and duplicate applications

* Improving efficiency through automation

* Ensuring transparency and accountability in fund allocation

By integrating modern computational techniques with governance frameworks, the proposed system aims

to revolutionize the management of GIA programs.

2. LITERATURE REVIEW

The adoption of digital technologies in public administration has been widely studied in the context of e-
governance and welfare distribution. Digital identity systems have emerged as a cornerstone for secure and
efficient beneficiary verification. For instance, large-scale identity frameworks enable real-time authentication
and reduce duplication in beneficiary databases.In addition to identity verification, data analytics and machine

learning techniques have gained prominence in detecting fraudulent activities.

These approaches analyze large volumes of transactional and demographic data to identify anomalies,
patterns, and inconsistencies that may indicate fraudulent behavior. Automated decision-making systems have
further improved the efficiency of administrative processes by standardizing eligibility evaluation. Rule-based
and probabilistic models are commonly employed to assess applicant eligibility based on predefined criteria such
as income thresholds, geographic location, and socio-economic indicators. However, existing systems face
several limitations, including fragmented data storage, lack of interoperability between departments, and
scalability challenges. These issues hinder comprehensive verification and reduce the overall effectiveness of
welfare programs. The proposed framework addresses these challenges by integrating multiple data sources,
implementing automated verification mechanisms, and utilizing advanced analytical techniques to ensure

accurate and efficient beneficiary identification.
3. PROPOSED SYSTEM
The proposed system is designed as a multi-layered digital architecture that ensures robust, secure, and

scalable beneficiary identification.

System Overview

The framework integrates multiple functional modules that collectively automate the entire beneficiary

identification process, from data collection to final approval.
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Core Modules

User Registration Module: Provides a digital interface for applicants to submit personal, financial, and

demographic information along with supporting documents.

Identity Verification Module: Ensures the authenticity of applicants through digital identity validation

techniques such as biometric verification or national ID authentication.

Eligibility Evaluation Module: Applies rule-based and statistical methods to determine whether applicants

meet the criteria of specific GIA schemes.

Data Validation Module: Cross-verifies submitted information with external databases, including government

records and financial data repositories.

Beneficiary Approval Module: Generates the final list of eligible beneficiaries and maintains secure digital
records for monitoring and auditing purposes.This modular design enhances flexibility, scalability, and system

reliability.

4. METHODOLOGY
4.1 Data Collection

The data collection process involves gathering comprehensive applicant information, including
demographic details, income records, and supporting documentation. The use of an online portal ensures

efficient data acquisition and minimizes manual intervention.
4.2 Data Preprocessing
' X~ Xmin

Xmax ~— X¥min

Data preprocessing is a critical step that ensures data quality and consistency. It involves:

e Handling missing or incomplete data
e Removing duplicate records

e Standardizing data formats

e Normalizing numerical values

These steps improve the reliability of subsequent analytical processes.

4.2 Feature Extraction
Feature extraction focuses on identifying key attributes that influence eligibility determination.
These attributes include: Annual income Employment status Family size Geographic location By selecting

relevant features, the system enhances the effectiveness of classification models.

IJWOS | Volume 3 Issue 3, March 2026 | https://ijwos.com 541



International Journal of Web of Multidisciplinary Studies
E-ISSN: 3049-2424

4.3 Eligibility Classification
Ply=11x)=1/1 4 e~ (Bo+p0

A logistic regression model is utilized to estimate the probability of an applicant being eligible. This
probabilistic approach enables the system to make informed decisions based on multiple parameters. Applicants

with probability scores exceeding a predefined threshold are classified as eligible beneficiaries
ALGORITHM / PSEUDO CODE

Algorithm: Beneficiary Identification System
Input: Applicant Data (Personal, Financial, Documents)
Output: List of Eligible Beneficiaries Begin

1. Collect applicant data from digital portal
2. Perform identity authentication

If authentication fails — Reject application

3. Preprocess data
- Remove duplicates
- Handle missing values
- Normalize data
4. Extract features
* Income
* Employment status
* Family size
* Location
5. Apply classification model (Logistic Regression)
Compute probability P(eligibility)

6. If P> Threshold Mark as Eligible
Else

Mark as Not Eligible
Validate data with external databases

7. Detect fraud

If anomaly found — Flag application
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8. Store results securely in database

End.

5. SYSTEM ARCHITECTURE
The system architecture is divided into four layers:

PLC Monitoring & Fault Detection System
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e User Layer: Handles user interaction and data input

* Authentication Layer: Ensures secure identity verification

* Processing Layer: Performs data analysis and eligibility evaluation

+ Database Layer: Manages secure storage and retrieval of data

* This layered approach enhances modularity, scalability, and system security.

Performance Comparison of Existing vs Proposed System
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6. PERFORMANCE EVALUATION

Parameter | Existin Propose
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7. RESULTS

The implementation of the proposed digital beneficiary identification system shows significant
improvements in performance, accuracy, and efficiency compared to traditional manual methods. The use of
automated verification and data-driven classification enhances the precision of eligibility determination, ensuring
that only deserving applicants are selected for Grant-in-Aid benefits. Experimental evaluation using simulated
datasets with diverse applicant profiles demonstrates high accuracy in distinguishing eligible and ineligible
candidates. Data preprocessing and feature extraction further improve model performance by ensuring consistent

and high-quality input data.

The system effectively detects duplicate and fraudulent applications by analyzing patterns such as
repeated identities and data inconsistencies. Cross-validation with external databases strengthens fraud detection
and prevents misuse of funds. Additionally, the proposed system reduces processing time through automated
workflows, enabling faster decision-making and handling of large application volumes. It also generates clear
outputs, including approved, rejected, and flagged applications, supporting transparent and informed decision-
making. Overall, the system provides a reliable, efficient, and scalable solution that improves accuracy, reduces

fraud, and enhances the effectiveness of beneficiary identification in Grant-in-Aid programs

8. DISCUSSION

The proposed digital framework significantly improves beneficiary identification by incorporating
automation, data-driven decision-making, and centralized data management. It enhances operational efficiency
by reducing manual intervention, minimizing errors, and accelerating application processing. Automated
workflows and standardized algorithms also reduce administrative workload and ensure consistent and fair
decision-making.The system further strengthens transparency and accountability through centralized databases
and secure digital records, enabling effective monitoring and auditability of the entire process. This improves
trust among stakeholders and ensures fair allocation of resources.Future enhancements may include the
integration of artificial intelligence, blockchain technology, and real-time real- time analytics to improve fraud

detection, data security, and system efficiency.
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9. CONCLUSION

This research presents a digital mechanism for beneficiary identification under Grant- in-Aid (GIA)
schemes, addressing the limitations of traditional manual systems. By integrating automated identity
verification, data analytics, and multi-level validation techniques, the proposed framework ensures accurate and
reliable beneficiary selection. The use of data preprocessing, feature extraction, and classification models
enhances eligibility evaluation with high precision.The system utilizes centralized databases and cross-
verification methods to eliminate duplication and detect fraudulent activities. Automated workflows reduce
human intervention, minimize errors, and improve processing efficiency. Additionally, real-time validation

enables effective handling of large-scale applications.

Designed for scalability and adaptability, the framework can be integrated with existing e- governance
platforms. It also enhances transparency and accountability through secure data management and auditability.
Overall, the proposed system provides an efficient, secure, and scalable solution for fair and transparent

distribution of welfare benefits.
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