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Abstract: In the digital age of governance, citizens get lost in the plethora of welfare schemes leading to
a “discovery gap” where the qualified do not get access to the available resources. In this research, an
intelligent framework is proposed to bridge this gap through the automation of the identification and
suggestion of government plans using K-means and Unsupervised Machine Learning. We use the K-
Means clustering approach for classifying a large library of government schemes into separate theme
clusters by semantic keyword extraction and feature vectorisation. The model learns from unstructured
scheme descriptions to discover the patterns that are present in the schemes. This allows the model to
match the profile provided by the user with the right policy categories. The experimental results show
that the K-Means algorithm can successfully distinguish the schemes into actionable categories like
healthcare, education, agriculture and financial aid etc. This provides a scalable approach for
personalised scheme retrieval. Such an approach improves transparency in public administration and
contributes to empowering citizens by converting complex data on public policy into accessible and
personalised recommendations.
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I. INTRODUCTION

Information asymmetry is a concealed dilemma in the modern governance scene. Governments implement thousands of
assistance initiatives, from farm subsidies to startup grants, but the people they are meant to help often remain in the
dark. The sheer weight of jargon-laden policy documents makes it almost impossible to find the right program for a
citizen’s individual needs. Enter the power of machine learning, unsupervised. With K-Means Clustering, we may
transform a chaotic sea of government policy text to an organised map, thus serving as a “digital compass” for the
public[1-4].

Government schemes are usually categorised department-wise as Agriculture, Finance, Education etc. But human needs
seldom fall neatly into these categories. A rural farmer may need a loan (Finance), a kit for drip irrigation (Agriculture)
and a health insurance policy for his family (Health). There is no way to cross reference these manually. The goal is to
move away from strict categories and towards a semantic mapping, where the schemes are grouped by the intent of the
user, derived from his keywords.

1. Data Ingestion and Preprocessing

2. First we scrape the text of thousands of scheme notices. We remove the bureaucratic "filler" (stop words) and we use
Lemmatisation to reduce words like "subsidising", "subsidised", "subsidies" to a single root: "subsidy".[5-9]

3. Vectorisation (Assigning Location to Words) The computer doesn’t know the word pension. But it knows a
coordinate. We turn each scheme description into a numerical vector using algorithms such as TF-IDF (Term
Frequency-Inverse Document Frequency) or Word2Vec. For example, if two schemes offer "financial aid for small
businesses", their vectors will be close to each other in a multi-dimensional space[10-14].

4. K-Means Process That’s the magic. We choose a value of K (the number of clusters). K-Means algorithm:

» Randomly chooses K centers (centroids) in the vector space.

* Assigns each scheme to the nearest centroid.
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* Calculate the average of all schemes in that cluster and relocate the centroid to that location.

* Repeat until clusters are stable.

And finally, the program finds patterns that the human eye would overlook. For instance, it may discover a cluster,
named “Urban Self-Employment”, that integrates a skill-development training program from the Labour Ministry and a
micro-loan scheme from the Finance Ministry. Say a citizen logs on to a government portal and key in: “I need money
to start an organic farm in a drought-prone area.”

But the system doesn’t simply look for a match. It:

1. Keywords extraction: [Organic, Farm, Drought, Start-up].

2. Maps the user intent: It projects them as a temporary coordinate in our K-Means vector space.

3. Cluster Identification: The system identifies the closest cluster to the user’s purpose.

4. Provides the “Cluster Neighbors”: Instead of presenting the customer with a single “Farm Loan”, it gives a curated
bouquet: the organic farming subsidy, the particular drought-management plan and the startup grant.

Deep Learning models like BERT are powerful but not interpretable, while K-Mean has interpretability. It establishes
clear boundaries. For a government official, understanding why K-Means groups schemes together enables for better
policy evaluation, they can immediately determine if a cluster is overly packed (overlapping schemes) or if there is a
“gap” where no schemes exist[15-21].

K-Means is not merely for categorising papers, but also for making a connection between the state and the citizen. We
are removing the burden of navigation from the beneficiary and putting it on the machine. In this paradigm, the
government doesn’t merely promise support; it delivers a proactive, personalised path to the resources a citizen needs
for their particular trip.

K-Means clustering is a machine learning approach to organise massive datasets of policies, schemes or beneficiary
data into meaningful groupings (clusters) based on thematic similarities. Government scheme prediction and
identification based on keywords using K-Means clustering is a machine learning approach. Unsupervised learning is
this method, which means it finds hidden patterns by analysing keywords to offer appropriate initiatives to users or
analyse existing program impacts. [22-26]

Core Methodology

The method usually includes the following steps:

1. Data Collection & Preprocessing: Collect unstructured text (e.g. program descriptions, eligibility text) or structured
data (e.g. age, income) from sources like india.gov.in or MyGov. Data is cleaned, tokenised and normalised (e.g.
removing stop words).

2. Keyword Extraction (NLP): Natural Language Processing (NLP) approaches such as n-grams, or Term Frequency-
Inverse Document Frequency (TF-IDF) are employed to turn the text data into numerical vectors.

3. K-Means Clustering: The algorithm clusters the data into (K) clusters while minimising the distance between data
points and their cluster centroids.

o Euclidean Distance: The most popular metric to compute the distance between data points.

o Best \(K\) Value: Methods such as the elbow approach are used to find the optimal number of clusters, for example,
to split initiatives into “Agricultural Subsidies,” “Healthcare,” and “Education”.

4. Identification & Prediction: New user enquiries or profiles are analysed by the same keyword model to determine the
cluster (scheme category) that best matches with.

Significant Applications

 Targeted Scheme Recommendation: Clustering allows to identify user needs (e.g. low income groups, youth, rural
workers) and maps them to relevant agricultural subsidies or educational programs.

* Policy Impact Evaluation: Advanced K-means algorithms can evaluate the impact of schemes such as MGNREGS by
considering criteria like average wage, budget utilisation and beneficiary feedback in different locations.
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* Government Data Transparency: K-means can be applied to evaluate the transparency of Open Government Data
(OGD) portals, grouping portals into groups like “Leaders,” “Followers,” and “Beginners” to enhance information
availability.

* Proactive Public Services: Authorities may find patterns in beneficiary data and know what type of services
communities need, making them more efficient. [27-30]

Advantages and Disadvantages

* High accuracy: Studies demonstrate that keyword-based NLP utilising K-means can map user needs effectively. Some
systems can reach over 87% relevance for recommendations.

* Scalability: K-means is computationally efficient for large scale deployment at national size.

* Preprocessing Requirement: The system needs considerable preprocessing to handle noisy, incomplete or multilingual
data.

* Local Optima: K-means is an iterative algorithm and can sometimes converge at local minima instead of the global
optimal which may affect the accuracy of the cluster. [1,30 ]

I1. SUGGESTED FRAMEWORK
To address this gap, we present a machine learning framework that transforms the government schemes from static
documents to dynamic, user-centric recommendations using K-Means Clustering.
The framework operates on the premise that schemes that share linguistic DNA (keywords) tend to target comparable
demographics or socio-economic pain areas.

1. Data collection & pre-processing

It accepts inputs in the form of thousands of scheme instructions, PDFs and government circulars. We use Natural
Language Processing (NLP) to:

* Tokenisation & Stop-word Removal: Stripping out the bureaucratic jargon to get at basic nouns and verbs.

* Lemmatization: Words are mapped to their root form (e.g., “scholarships,” “scholarship,” and “studying” all map to
“study”).

» TF-IDF Vectorisation: Text is converted into a numerical matrix where the importance of a term is weighted by its
frequency relative to its rarity over the full scheme corpus.

2. The Clustering Engine (K-Means)

That’s the nature of the framework. Each scheme is treated as a vector in a multi-dimensional space, characterised by
its keywords.

* Determining 'K': The best number of clusters (K) is determined via "Elbow Method". For instance, K might represent
large categories such as “Agriculture,” “Healthcare,” “Entrepreneurship,” and “Social Security.”

* Centroid Positioning: The K-Means algorithm iterates to locate the “centroid” of each cluster in the middle of the
schemes with the maximum semantic overlap.

* Spatial Mapping: The schemes are mapped to a cluster based on the mathematical proximity to a centroid.

3. User Identification

When a user submits their profile, or even a basic conversational query, the framework maps their input into the same
multi-dimensional environment.

* The Prediction Mechanism: The system anticipates the most relevant schemes by computing the Euclidean distance
between the “intent vector” of the user and the scheme clusters.

* Dynamic Tagging: If a user searches for “low-interest business loan,” the system detects the “Entrepreneurship”
cluster and fetches schemes with keywords such as “MUDRA,,” “collateral-free,” and “SME.”
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K-Means clustering is one of the most powerful frameworks for identification and prediction of government schemes
based on keywords . We can transform the text based descriptions of schemes to numerical vectors and cluster them
into several categories like agriculture , health , education etc . We use Natural Language Processing (NLP) to
preprocess the schemes, and use K-Means technique to split the schemes into meaningful clusters. Figure 1 displays
the architecture of our system, which is described below:

1. Data Collection & Cleaning: Collecting raw text data (scheme names, descriptions, eligibility) from government
portals.

2. Preprocessing & Feature Extraction: Clean the text and transform it to a numeric format (e.g. TF-IDF Vectorizer).

3. K-Means Clustering: The implementation of the technique to group related schemes.

4. Keyword-Based Prediction/Identification: Assigning new user queries to existing clusters to find suitable schemes.
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Figure 1: Proposed Architecture

Phase 1: Collection and Preprocessing of Data

The aim is to turn unstructured text into structured, clean data.

* Data Collection: Extract data from official websites.

* Text Cleaning: o Lowercase: Convert all text to lower case.

o Stop-word Removal: Remove frequent terms (e.g., “the”, “a”, “is”).

o Punctuation Removal: Remove symbols.

* Text Normalization: o Tokenisation: Dividing sentences into separate words.

o Lemmatization/Stemming: Reduce words to their root form (e.g. "agriculture" and "agricultural” are the same).

Phase 2: Feature Engineering (Vectorization)
Convert the processed text into numerical vectors that K-Means can process.
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* TF-IDF (Term Frequency-Inverse Document Frequency): A way of calculating the relevance of words in a scheme
description with respect to all other scheme descriptions.
* Bag-of-Words (BoW): It is a model that models text based on keyword frequency.

Phase 3: Implementation of K-means Clustering

Create (k) unique clusters for the schemes, where (k) is equal to the number of sectors (e.g., 5 clusters for 5 types of
schemes).

* Algorithm: The problem is approached by iteratively minimising the distance (e.g., Euclidean distance) between the
data points and the cluster centroid.

* Optimizing ‘k’: Use the Elbow Method (plotting distortion vs. k) to discover the best number of clusters.

* Algorithm Variant: For larger datasets, MiniBatchKMeans is preferred to reduce calculation time.

Phase 4: Identify & Predict (Query Matching)

* User Input: A user inserts keywords (e.g., “farm loan subsidy”).

* Input Vectorisation : The query is vectorised using the same TF-IDF model.

* Cluster Assignment: The trained K-Means model assigns the user query to a cluster.

* Recommendation: The system obtains the schemes that correspond to that particular cluster, giving a list of
agriculture related schemes for instance.

III. RESULTS AND DISCUSSION
The following are the expected outcomes for the prediction and identification of the government schemes using K-
means clustering on the basis of keywords. 1. Unstructured textual data is arranged into separate meaningful clusters
representing different categories of the scheme (like agricultural, educational, rural development etc.). The approach is
used to cluster the data set into clusters in which schemes of similar phrases are grouped together. This enables the
automatic categorisation and identification. Figure 2: The system necessary to admin logins.
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Figure 2: Admin Login page
The algorithm identifies important phrases that are frequently located in certain clusters, allowing the system to
establish the focus of each cluster (Figure 3). The system will find the cluster (scheme) that best fits a given user query
and return the top-k nearest centroids. We are going to search for the scheme by keywords.
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Figure 3: Finding the Scheme.
The main result will be sets of schemes grouped by similarity as illustrated in Figure 4, such as "Healthcare Subsidies,"
“Sukanya” "Educational Scholarships," "Agricultural Loans," or "Small Business Support" based on keyword matches

non

(e.g., "farmer," "loan," "subsidy," "student"). The primary representative data point for each scheme group,
representing the “average” profile of that scheme’s requirements or target audience.
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Figure 4: Scheme searched and displayed
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Keywords as input attributes for Government Scheme Prediction and Identification system using PHP based K-Means
clustering algorithm is expected to provide segmented groups of schemes as per specific demographic / sectoral needs.

IV. CONCLUSION

The adoption of K-Means clustering in public policy management is a major advancement toward data-driven
governance. In this study, we have shown that unstructured government material can be systematically clustered into
meaningful clusters for a more natural interaction between the state and the public. The K-Means algorithm was able to
find subtle theme connections due to the use of keyword-based vectorisation, which helped to reduce the noise from big
government databases. However, the current approach is highly efficient for classification and mapping and the project
also suggests potential future improvements such as adding sentiment analysis or deep learning-based contextual
embedding to improve the granularity of the clusters. Ultimately, this research lays a good ground for a “Smart
Recommendation Engine” that eases the way to public service delivery. The automation of this identification process
brings us one step closer to the day when socio-economic welfare is not constrained by information asymmetry, and
every citizen is equipped to identify and claim the help they are entitled to.
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