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Al-Ready Structuralization of Government Budget Explanation
Templates: A Comparison of Queryability across Data
Representation Formats
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Abstract

Government budget documents follow standardized administrative templates but are mostly issued in semi-structured
formats such as HWP or PDF, limiting Al utilization. To analyze how the combination of data representation format
and utilization tool affects queryability, this study designs an Al-ready metadata schema and the Budget Explanation
Domain Ontology (BEDO v1.0) using 533 Al-related fiscal projects from 2026, and compares five representation-tool
combinations on a 100-question evaluation set. Three methods —XLSX (F1 65.40%), RDF/SPARQL (58.40%), and the
Pandas Agent (54.57%)—significantly outperform Plain Text Vector RAG (33.77%), while no significant differences
are observed among the three. JSON serialization (14.83%) shows the limitations of using a serialized text
representation without a structure-aware executor. Within the scope of this evaluation, the findings suggest that
effective Al utilization of semi-structured administrative documents depends on Format-Tool Fit as well as
machine-readability, providing a reference for designing public documents as queryable knowledge structures in
support of national initiatives such as the Artificial Intelligence Action Plan of the Republic of Korea.

Keywords

public administrative data, government budget explanation, machine-readable data, Al-ready public data, RDF/SPARQL,
text-to-query, queryability
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Table 1. Research streams and positioning of this study
Research stream | Representative studies Main focus Relevance to this study

Al-ready public data |Kim [2], MOIS-NIA [3],|  Public-data utilization gaps and

Provides the policy and normative

and machine-readable| Wilkinson et al. [4], principles for machine-readability, background for Al-ready public data
data Berners-Lee [5] interoperability, and reusability structuring
Combining retrieved external
RAG studies Lewis et al. [6], documents with generative models Provides the basis for defining the
Gao et al. [7] and improving retrieval and generation| plain-text vector retrieval baseline
modules
Structure-aware Edge et 4. [g] Using graph-based retrieval and Supports the need to preserve
RAG and table Y% ef al '[9] ’ table-aware reasoning for question | structural information in administrative
querying ) answering documents

RDF/SPARQL and W3C RDF [10], Representing entities and relations as

Provides the technical foundation for

queries

SPARQL [11], graphs and enabling structured the BEDO ontology and RDF-based
knowiedge graphs Hogan et al. [12] queries over RDF data query execution
Budget/oublic-data Hoffner et al. [13], Transforming budget data into Shows that budget data can be
knO\?vledp o oraphs Cifuentes-Silva et al. | semantic and queryable knowledge represented and explored as

ge grap [14] structures structured knowledge
Yu et al. [15] Translating natural-language questions | Provides the basis for interpreting the
Text-to—query Kim et al [16] into SQL or domain-specific structured| pandas agent and structured—-query

settings
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Axis Gap in prior studies

This study

Source data templates [2]

Limited empirical use of real administrative

Uses 533 Al budget explanation documents

Domain explanations [13], [14]

Limited focus on Korean government budget

Focuses on Korean government budget
documents

Representation

Limited controlled comparison across
format machine-readable and semantic formats [4], [5], [10]

Converts the same data into Plain Text,
JSON, RDF, and XLSX

Query interface

Limited separation of natural-language and
structured-query settings [6], [7], [15], [16]

Separates natural-language input from
query_logic-based structured conditions

Tool - representat
ion pairing

Limited analysis of how formats interact with
refrieval, table, and graph tools [8], [9], [11]

Compares five representation-tool
combinations

Evaluation design [14]

Lack of budget-domain queryability benchmarks [13],

Uses a 100-question set across four query
types with paired bootstrap

Public artifacts

Reusable evaluation artifacts and schema resources
are limited or vary across studies

Releases the ontology, evaluation set,
predictions, scripts, and bootstrap results
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Table 9. Overall performance of input methods
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Table 10. Statistical comparison of F1 score differences
across five approaches

9% Significance
Comparison Mean confidence
difference| . Raw | Adjusted
interval
KLSX query — 2040, | . |
plain text vector | 31.63 Significant| Significant
. 42701
retrieval
RDF-based
SPARQL query — 1497, |. . -
olain text vector 24.63 34.40] Significant| Significant
retrieval
Pandas agent — (1130
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Note: A 95% confidence interval excluding 0 was
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Table 1. Comparison of F1 performance across query
types for five utilization approaches

) Complex | Multi-hop | Reverse
Method | Aggregation filtering relation lookup
KLSX 53.33% 61.07% 83.78% 56.67%
query
RDF-based
SPARQL | 4667% | 41.33% 70.22% 66.67%
query
Pandas |5 a000 | 6120% | 3078% | samos
agent
Plain text
vector 0.00% 15.07% | 4556% 54.44%
retrieval
JSON-seri
alzed 6000, | 300% | 41.00% | 578%
vector
retrieval
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Table 12. Pandas Agent severe failure (F1<0.5, n=40

Major error type Count | Ratio (%)

Filter condition error 19 47.50%
Table/column selection error 1 27.50%
Instltutlon/abbre\e/:ra:gcr)n interpretation 0 05.00%
Total 40 100.00%
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