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Project Background and Goals

The Al-Ready Data Products to Facilitate Discovery and Use (AIRD) project was initiated to
address a critical challenge in federal government data ecosystems, namely transforming
fragmented, heterogeneous public data assets into machine-understandable, Al-ready
resources. The project is funded under the National Secure Data Service Demonstration
Project and aligns with the broader vision of enabling federal agencies to leverage
Generative Al technologies for improved data discovery, accessibility, and decision-making
in a shared service environment.

This project addresses the following broad goals:

e Data Discoverability: Ensure structured and unstructured public datasets and data
points are easily searchable, accessible, and appropriately categorized for Al
systems to be found efficiently and utilized correctly.

e Data & Retrieval Quality: Establish standards for data accuracy, completeness,
and consistency, ensuring Al models can retrieve reliable and high-quality
information across domains.

¢ Insight and Actionability: Provide metadata and semantic structures to enable Al
models and agents to derive actionable insights from data.

To achieve these goals, this project designed and implemented a scalable, standardized
framework and Al readiness prototype toolkit to enable government public data and
information to be machine-readable and semantically enriched, interoperable across
agencies, and easily consumed by Al systems and applications.

The project ultimately contributes to establishing a foundation for Al-driven public sector
innovation, allowing agencies to transition from static data publishing to intelligent, Al-
enabled data ecosystems.

Al Readiness: Major Accomplishments and Project Deliverables

Standards and Framework

This project delivered an Al-ready standards and a framework informed by two activities:
1) an extensive landscape analysis across multiple federal agencies to identify common
challenges and best practices; and, 2) a comprehensive Al readiness assessment across
three federal statistical agencies, including the Bureau of Economic Analysis (BEA),
National Center for Science and Engineering Statistics (NCSES), and the U.S. Census
Bureau (Census). These three agencies were selected to represent the variability in size
and type of public data offerings found across the federal data landscape.


https://ncses.nsf.gov/initiatives/national-secure-data-service-demo/authorizing-legislation
https://ncses.nsf.gov/initiatives/national-secure-data-service-demo/authorizing-legislation

In this landscape analysis and readiness assessment, an Al readiness scoring rubric and
scorecard were developed to assess the Al-readiness of government statistical agency
websites and assists agencies with evaluating what functional areas on their public
websites and publicly available data assets require remediation for Al-readiness.

See example scorecard below.
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To further test and refine the Al-ready standards and framework, at total of six federal
statistical agencies, including BEA, NCSES, Census, Statistics of Income Division (SOI),
National Center for Education Statistics (NCES), and the National Agriculture Statistics
Service (NASS), were evaluated and received scores.



Al Readiness: Prototype toolkit

The project’s Al-ready framework, assessments, and lessons learned were used to develop
the Government Data Evaluation and Transformer Tool (GDAT), an Al readiness prototype
toolkit, that serves to transform public data products into machine-understandable, Al-
ready data. The GDAT is a production-ready platform designed to be both self-hosted
within an agency’s IT environment, where agencies can choose to run ‘as-is’ or make
modifications according to their needs, and is included as a shared service on the NSDS

platform, where authentication, access, and authorization controls will be centrally
implemented.

See image below which provides a high-level overview of the GDAT dashboard.

SELECT AGENCY

bea (99 pages) v Generate Report

Domain: bea - 99 pages indexed

bea

Site has not been Fully processed yet. Run the evaluator and transformer

pipelines to enrich this site for Al discoverability.

Mok Yet Al Ready

Crawl & Processing Overview

99 86 86 0
Pages Discavered HTML Crawled Markdawn Extracted Pages Enriched
1 0 0 0
Schema.org DCAT Metadata Croissant ML Page Metadata

Metadata Coverage

Structured Data Tags Page-Level Signals

Schema.org ' 1% HTML Crawled < — 7%

DCAT v3 0% Markdown Extracted  mm— =%

Croissant ML 0% HTML Enriched o

RDF Triples ' 1% Page Metadsts o
Al Artifact Files

Host these Files on your site so Al crawlers (ChatGPT, Perplexity, Claude) can discover and understand your content without crawling every page

-
14 =

Ilms.txt lms-Full.txt robots_ai.txt

Full

rido

I Mot yet generated I Mot yet generated

% Mot yet generated

Core capabilities of the toolkit include Intelligent Asset Discovery & Classification, Al-
Powered Metadata Generation, Flexible Al Deployment, and Database-Integrated
Processing. The process also requires human-in-the-loop workflows for contextual
accuracy. The GDAT and methodology were validated for scalability and portability across



five agencies, including BEA, NCSES, Census, Bureau of Labor Statistics (BLS), and the
National Center for Health Statistics (NCHS).

In summary, the GDAT toolkit supports federal agencies’ ability to:

e Define Al-ready schema and data and metadata standards

e Develop automated tools for evaluation and transformation

e Build arepeatable methodology for Al-readiness across federal agencies
e Deliver practical, deployable solutions for government adoption

Summary, Lessons Learned, and Next Steps

In support of the overall NSDS goals and objectives, this project underscored the
importance of Al-driven decision-making, the continuous nature of Al-readiness
development, and the foundational nature of metadata and governance. This project also
identified several value propositions that support agencies’ ability to move towards Al
readiness for their public-facing websites. These include enhanced discoverability,
interoperability, reduced manual effort, actionable insights, improved decision-making,
digital infrastructure visibility, and accelerated research and innovation.

These prototype Al ready tools can be deployed to any agency with public facing data
assets. Agencies should determine where these tools can fit into their data publication
process. There remains a need to develop a standardized data transformation review
process and implementation strategy across the federal environment. IT policy and
governance efforts should also continue to leverage these Al ready tools where necessary
to improve automation and efficiencies. For example, the Interagency Committee on
Statistical Policy (ICSP) and other relevant federal councils can leverage these tools to
provide a federal Al-readiness framework, benchmarks, and guidelines for adoption.

To build on the project’s outcomes, future enhancements should include scaling,
expanding and enhancing these tools capabilities, and methodologies to build a future-
ready federal data ecosystem.



Technical Addendum | Solution Architecture
The AIRD solution follows a modular, scalable, Al-native architecture.

e Al-Ready Standards Layer
o Schema standardization using Schema.org, Croissant and DCAT
o Entity-Variable-Observation model

e Evaluation Layer (GDAE)

o Multi-agent LLM-based system

o Metadata detection and scoring

o Vector-based semantic analysis

o Technical Architecture
= |BM Data Prep Kit-based standardized framework
= Modular agent-based architecture with traceable reasoning
= Hybrid Al stack (LLMs + knowledge graphs + retrieval systems)
= RAG pipeline for grounded responses

o Key Features
= Flexible scoring across diverse agency architectures
= Dynamic provenance and traceability
= Security and governance for government deployment
= Human-in-the-loop workflows

e Transformation Layer (GDAT)
o Metadata generation

Schema mapping
Entity reconciliation
Knowledge graph construction
Technical Architecture

= Modular agent-based architecture

= Specialized agents for query, transformation, and response

O O O O

= RAG-based pipeline
= Hybrid Al stack (LLMs + knowledge graphs + retrieval systems)
= JSON-configurable workflows
o Production Features
= Docker-based containerized deployment
= Secure, auditable operations
=  Source-level traceability



= Scalable performance for large datasets

e Data Infrastructure Layer
o Web crawling and ingestion
o Vector databases (pgvector)
o Hybrid search (semantic + keyword)

e Al lInteraction Layer
o Naturallanguage interfaces
o RAG and Text-to-SQL capabilities
o APIl-based and MCP-enabled access



