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Abstract: As the foundational cornerstone of the national statistical system, county-level statistics undertakes the mission of
collecting, processing, and analyzing data to support local development. With the rapid growth of the digital economy, traditional
county-level statistical practices face challenges such as diverse data sources, low processing efficiency, and insufficient service
precision. The rise of artificial intelligence (Al) offers new possibilities for transformation. Through deep integration into data
collection, processing, analysis, and service delivery, Al can help systematically address practical issues in grassroots statistical
work. Based on the realities of county-level statistics and current Al applications in the field, this paper explores the practical
value, typical scenarios, and existing dilemmas of Al-enabled county-level statistical analysis, proposing targeted development
paths. The aim is to provide a reference for the modernization reform of grassroots statistics.
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1. Introduction

Statistical work serves as a “barometer” and “compass” for economic and social development. As the “last mile” of this
work, county-level statistics directly influences the scientific rigor and accuracy of macro-level decision-making. Currently,
China’s county-level economic and social development exhibits increasing diversity and complexity, posing multiple
challenges to traditional statistical models. First, data collection has become more difficult due to emerging new industries
and formats, dispersed statistical units, and inefficient manual surveys. Second, data processing pressure has intensified, as
county-level data spans economic, agricultural, social, and other domains, requiring time-consuming integration of multi-
source, heterogeneous datasets. Third, analytical and service capabilities remain limited: grassroots statistical personnel
are often in short supply, making in-depth mining of massive data difficult, and statistical services cannot fully meet
local development needs. Grounded in the realities of county-level statistical work and drawing on relevant research and
practical cases, this paper explores pathways for applying Al in county-level statistical analysis to advance the transition of

grassroots statistics from mere “informatization” to genuine “intelligence'"!.”
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2. Practical value of ai in empowering county-level statistical analysis

2.1. Enhancing statistical efficiency and alleviating grassroots workload

County-level statistics covers a wide range of areas and numerous indicators, often leaving grassroots staff overburdened
with multiple roles. Al technology can liberate personnel from repetitive, mechanical tasks. For instance, intelligent data
processing systems can automate basic operations such as data entry, cleaning, and verification, significantly improving
efficiency and reducing error rates compared to manual methods. In agricultural statistics, drone remote sensing combined
with Al image recognition can quickly obtain information on crop acreage and growth status, reducing field survey time
from weeks to days and substantially easing the burden on field staff.

2.2. Improving data quality and consolidating statistical foundations

Data quality is the lifeline of statistical work. Traditional county-level statistics, reliant on manual entry and paper
records, is prone to omissions and errors, while validation primarily depends on manual checks, making it difficult to
identify deep-seated logical inconsistencies. Al technology ensures data quality through multiple mechanisms: during
collection, intelligent terminals can perform real-time checks for standardization and prompt corrections for entry errors;
during processing, algorithmic models enable data cleaning, deduplication, and imputation, ensuring completeness and
consistency; during validation, intelligent auditing systems can learn patterns from historical data to accurately identify

anomalies, greatly improving audit precision',

2.3. Strengthening analytical and decision-support capabilities

The core value of county-level statistics lies in providing a scientific basis for local government decisions. The deep
application of Al promotes its evolution from simple “data aggregation” to “intelligent analysis.” Machine learning
algorithms can uncover underlying patterns from massive datasets and forecast socio-economic trends, offering support for
decisions related to industrial planning and public welfare. Simultaneously, Al can transform complex statistical data into
intuitive visual charts and natural language reports, helping decision-makers grasp key information swiftly and improve
decision efficiency. Furthermore, applications like intelligent query systems and Al-powered customer service can better
meet the statistical information needs of enterprises and the public, expanding the reach and depth of statistical services.

3. Practical scenarios for ai in county-level statistical analysis

3.1. Data collection: from “manual legwork” to “intelligent sensing”
Data collection is the starting point of statistical work and a persistent challenge at the county level. Al technology
innovates collection methods to enhance both efficiency and quality.

In agricultural statistics, drone remote sensing and image recognition have become vital tools. Traditional manual
measurement is labor-intensive and error-prone. By capturing aerial imagery of farmland, Al systems can automatically
identify crop types, planted areas, and growth stages, generating accurate agricultural data. For example, a “High-Precision
Crop Intelligent Recognition System Based on UAV High-Resolution Images” developed by a Guangxi survey team can
complete data collection for a 200m*200m sample plot in about 20 minutes with minimal manual intervention, offering an
efficient solution for county-level agricultural statistics'”.

In economic statistics, intelligent push and verification technologies are widely used. Given the dispersed nature
of county enterprises and varying levels of cooperation, intelligent push systems use algorithms to accurately deliver
statistical reporting forms to relevant enterprises. After online completion, the system automatically performs format
checks and logical audits to reduce entry errors. For key enterprises, it can also compare data against historical and
industry benchmarks, providing rationality alerts to improve data credibility. Additionally, intelligent voice call verification
plays a significant role in economic censuses. Using speech recognition and semantic analysis, it automatically checks the
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authenticity and standardization of survey responses, ensuring data quality.

In social statistics, integrated multi-source data collection is a growing trend. County statistical bureaus, collaborating
with departments such as civil affairs, education, and health, use Al to integrate data on social security payments, student
enrollment, and medical records, automatically generating key social indicators and avoiding duplicate surveys. For
instance, integrating compulsory education student data can automatically calculate enrollment and retention rates;
analyzing medical insurance reimbursement data can reflect local healthcare needs and social security levels.

3.2. Data processing: from “manual compilation” to “intelligent enhancement”

County-level statistical data originates from diverse sources, including paper reports, electronic spreadsheets, and online
forms, often with inconsistent formats and variable quality. Traditional manual processing struggles to meet demand. Al
applications in data processing enable a shift from “manual compilation” to “intelligent enhancement.”

Automated data cleaning is a key application. Intelligent processing systems can automatically identify and handle
duplicate records, format errors, and logical contradictions based on preset rules. For example, in population data
processing, systems can match key identifiers like ID numbers and names to eliminate duplicates; in economic indicator
statistics, they can flag data points outside reasonable ranges for manual review. Compared to manual cleaning, intelligent
systems are faster and reduce errors from human oversight.

Intelligent data integration effectively addresses «data silos.» Data standards and formats often vary across county
departments, hindering direct integration. Using natural language processing and data mapping algorithms, Al can
automatically interpret indicators from different sources, achieving standardization and format conversion. For instance,
when integrating enterprise registration data from market regulatory departments with tax payment data from revenue
departments, the system can automatically match key identifiers like company names and unified social credit codes,
creating a comprehensive dataset that supports multi-dimensional analysis.

Automated report generation reduces the burden on grassroots staff. Compiling traditional statistical reports requires
manual data aggregation, chart creation, and analytical writing, consuming considerable time and effort. Intelligent
reporting systems can automatically extract processed data and quickly generate standardized statistical and analytical
reports using natural language generation and visualization algorithms. These reports include not only data tables but
also automatically generated charts and core insights, clearly presenting trends and significantly improving compilation
efficiency.

3.3. Data analysis: from “simple aggregation” to “in-depth mining”
Data analysis is the core of statistical work and a relative weakness at the county level. Leveraging powerful algorithms,
Al drives statistical analysis from “simple aggregation” to “in-depth mining,” enhancing its depth and breadth.

Trend prediction analysis offers forward-looking support for county development. By training machine learning
models on historical data from economic, agricultural, and social domains, predictive models can forecast future trends
of key indicators. For example, in agriculture, integrating meteorological, soil, and historical yield data can predict grain
output changes, supporting agricultural planning and food security. In economic analysis, examining industrial output and
fixed-asset investment data can predict growth trends, informing investment and industrial layout decisions. Some regions
have used consumption prediction models to accurately forecast holiday consumption hotspots, assisting both business
inventory management and government market regulation.

Correlation analysis reveals hidden patterns within data. County socio-economic development is an organic whole
with complex interconnections among indicators. Al algorithms can uncover these correlations, identifying patterns
traditional analysis might miss. For instance, analyzing relationships between highway mileage, logistics company
numbers, and GDP growth can inform transportation infrastructure planning; studying links between education investment,
medical resource distribution, and resident income provides evidence for optimizing social policies. Correlation analysis
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transforms statistical data from «isolated numbers» into «interconnected information,» deepening analytical insights.

Precise profiling supports differentiated management. Al enables detailed profiling of county enterprises, farmers,
and communities, capturing their development status and needs. In enterprise statistics, integrating data on revenue, tax
payments, and employment can create enterprise development profiles, helping governments provide targeted support
to SMEs and nurture industry leaders. In rural revitalization statistics, analyzing farmers) income structures, production
resources, and skill levels builds farmer development profiles, forming a basis for tailored policy implementation. Some
counties have used precise enterprise profiling to offer targeted support to tech-based SMEs, effectively driving industrial
upgrading.

4. Existing dilemmas in ai-empowered county-level statistical analysis

4.1. High technical threshold and insufficient grassroots adaptability

Current Al technologies are largely developed by tech companies, and some solutions are relatively complex, not fully
aligning with county-level statistical realities. First, many existing Al statistical tools are designed for provincial or
municipal departments, featuring advanced functions but steep learning curves. Grassroots statistical personnel often lack
technical backgrounds and find them difficult to master. Second, some Al systems demand robust hardware. Constrained
by budgets, county statistical bureaus may not upgrade computers and servers promptly, hindering system performance.
Furthermore, Al technology evolves rapidly, and grassroots staff often lack systematic training, struggling to keep pace and
resulting in suboptimal application of new tools.

4.2. Prominent data security risks and inadequate safeguards

County-level statistical data contains substantial business and personal information. Al application amplifies security
risks across data collection, transmission, storage, and usage. First, data leakage risks increase. Al systems often require
integrating multi-department data, and leaks may occur during sharing. Some county bureaus have imperfect data security
management, lacking effective encryption and access controls, exacerbating leakage risks. Second, data misuse risks
emerge. ADs deep data mining capabilities, without proper oversight, could lead to misuse of statistical data and privacy
infringement. Third, external attack risks are heightened. County bureaus often have weaker cybersecurity defenses,

making them potential targets for attacks that could compromise data integrity and statistical quality.

4.3. Lagging talent development and capacity gaps

Empowering county-level statistical analysis with Al requires personnel skilled in both statistical practice and basic Al
knowledge. Current county teams face shortages: first, a lack of specialized professionals. County bureaus struggle to
attract and retain talent in Al and data science. Most existing staff have backgrounds in statistics or economics, lacking Al-
related knowledge. Second, training systems are underdeveloped. Training for grassroots staff focuses mainly on statistical
procedures and regulations, with few Al-related programs, and content often lacks relevance to practical needs, limiting
skill improvement. Third, personnel structures are aging. Some older staff may have limited motivation or ability to learn
new technologies, hindering adaptation to Al-enhanced statistical work.

5. Development paths for ai-empowered county-level statistical analysis

5.1. Optimize technical application models for better grassroots fit

Develop simple, user-friendly, cost-effective, and highly adaptable Al application models tailored to county-level needs.
First, promote lightweight intelligent tools—select Al statistical software and platforms that are easy to operate and
address high-frequency grassroots needs like data collection and report generation (e.g., intelligent form-filling assistants,
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automated report systems) to lower the usage barrier. Second, advocate customized solutions—collaborate with tech firms
to develop Al solutions that reflect county-level characteristics, simplifying workflows and improving user interfaces.
Third, strengthen hardware support—actively seek financial resources to gradually update computers, servers, and
network infrastructure. Fourth, establish technical assistance mechanisms—partner with universities, research institutes, or
companies to provide hotline support or onsite technicians, promptly addressing application issues.

5.2. Build a data security framework to strengthen protections

Prioritize data security in Al applications by establishing a comprehensive, multi-layered protection system. First, improve
security management protocols—formulate county-level statistical data security measures, clarifying responsibilities
and operational standards for all data lifecycle stages. Second, enhance technical safeguards—employ data encryption,
access controls, and security auditing to protect data. Encrypt sensitive data in storage and transmission, set strict access
permissions, and maintain detailed logs for full traceability. Third, strengthen data-sharing security management—establish
inter-departmental data-sharing agreements defining scope, methods, and security responsibilities. Fourth, raise security
awareness—conduct regular data security training for statistical personnel to improve risk prevention and emergency

response capabilities.

5.3. Strengthen talent development and enhance comprehensive competence

Build a composite talent pool proficient in both statistics and Al technology. First, refine recruitment mechanisms—
appropriately increase positions for Al and data science majors in civil service and public institution recruitment to
attract young professionals; utilize talent introduction policies to recruit experts from universities and enterprises to lead
technology adoption. Second, improve the training system—design tiered and categorized training plans for staff of
different positions and ages. Basic training should cover Al fundamentals and common tool operations; advanced training
for key personnel can focus on data analysis and model application. Use blended online and offline methods to enhance
effectiveness. Third, establish incentive mechanisms—create an innovation reward fund for outstanding Al applications
and incorporate Al competency into performance evaluations and professional assessments to motivate learning and
application.

5.4. Improve institutional mechanisms and optimize the development environment

Enhance relevant institutional frameworks to support Al integration in county-level statistics. First, formulate unified
technical standards—higher-level statistical departments should lead in setting technical standards and data interface
specifications for county Al applications, promoting system interoperability and data sharing to break down “information
silos.” Second, increase financial investment—secure dedicated funds for technology procurement, hardware upgrades,
and training; actively seek higher-level project funding to ensure multi-channel resourcing. Third, establish a scientific
evaluation mechanism—develop an assessment system covering data quality, work efficiency, service capability, and
cost-effectiveness, regularly evaluating application outcomes for continuous improvement. Fourth, strengthen inter-
departmental coordination—foster collaborative mechanisms between statistical bureaus and departments like science and
technology, industry and information technology, and finance to jointly advance Al applications in county-level statistics.

6. Conclusion

Al presents significant opportunities for county-level statistical analysis. Its deep integration into data collection,
processing, analysis, and service delivery has effectively addressed grassroots statistical challenges, improving efficiency,
quality, and service capacity. However, county statistical departments still face issues such as inadequate technical

adaptability, data security risks, talent shortages, and incomplete institutional frameworks when applying Al, necessitating
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targeted solutions.

As grassroots statistical practitioners, we must adapt to technological trends and explore viable Al application paths in
county-level statistics. By optimizing technical models, building robust data security systems, strengthening talent teams,
and improving institutional guarantees, we can steadily advance the deep integration of Al and county-level statistics,
facilitating its transition from traditional to intelligent models. Looking ahead, with the continued development and
proliferation of Al, county-level statistics will become more efficient, accurate, and intelligent, providing solid statistical
support for high-quality county socio-economic development and the modernization of grassroots governance.
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