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Abstract: The rapid advancement of deep learning (DL) technology has profoundly impacted numerous sectors, particularly
public welfare services, which encompass healthcare, social security, and legal rights protection. In China, where a vast
population creates challenges in resource allocation and equitable service distribution, the integration of DL technologies offers
promising solutions to enhance efficiency, accuracy, and fairness in public welfare functions. This paper explores how DL can
be applied to improve these functions, with a specific focus on enhancing the protection of citizen rights. Through case studies
and quantitative data analysis, this research examines how DL technologies can be effectively deployed in the healthcare, social
security, and legal sectors, providing a roadmap for modernizing public services and ensuring that citizen rights are safeguarded
more comprehensively. Five key references are used to support the analysis of DL’s role in transforming these critical areas of
governance, aiming to present practical and actionable insights for policymakers and technology developers.
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1. Introduction

Public welfare services play an essential role in ensuring
the well-being of citizens by providing critical services such
as healthcare, social security, and legal protections. In China,
with its population of over 1.4 billion, ensuring that these
services are delivered efficiently, equitably, and in a timely
manner poses a significant challenge. Traditional methods
often struggle to meet the growing demands placed on public
welfare systems, leading to inefficiencies and unequal access
to essential services. To address these issues, technological
advancements such as deep learning (DL) are being
increasingly utilized. As a branch of artificial intelligence
(AI), DL excels in processing large datasets, recognizing
complex patterns, and making accurate predictions, making it
particularly well-suited for public welfare functions. This
paper seeks to examine how DL technologies can enhance the
efficiency and fairness of public welfare functions in China,
focusing on how these technologies can improve citizen rights
protection across multiple domains. By leveraging DL in key
areas such as healthcare, social security, and legal systems,
governments can modernize their public welfare services,
ensure equitable distribution of resources, and improve
overall governance.

2. Deep Learning in Public Welfare
2.1. Healthcare and Social Security

Deep learning’s most immediate and impactful application
in public welfare lies in the healthcare sector. In China, where
the healthcare system is under constant strain due to its large
population, DL has demonstrated significant potential to
enhance service delivery and decision-making processes. One
of the most prominent examples is the use of DL in medical
imaging, where algorithms are trained to analyze diagnostic
images such as X-rays, MRIs, and CT scans. DL algorithms
can identify patterns that may not be immediately obvious to
human doctors, allowing for earlier and more accurate
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diagnoses of diseases such as cancer, heart conditions, and
neurological disorders. This not only reduces diagnostic
errors but also significantly speeds up the decision-making
process, ensuring that patients receive timely treatment.
Beyond diagnostics, DL is also transforming healthcare
resource management. By analyzing patient data and health
trends, DL models can predict future demands for medical
services, allowing for more efficient resource allocation. In
social security, DL plays an equally transformative role. One
of the main challenges faced by social security systems
worldwide, including in China, is fraud detection. Traditional
fraud detection methods are often time-consuming and rely
heavily on manual audits. DL models, on the other hand, can
sift through massive amounts of data to detect fraudulent
activities with far greater speed and accuracy. By identifying
patterns in historical data, DL algorithms can flag suspicious
claims, helping authorities prevent fraud and ensuring that
resources are directed to those who truly need them[1][2].

2.2. Legal Rights Protection

The legal field is another area where deep learning has
made significant strides, particularly in the protection of
citizens’ rights. In China, the legal system can be complex and
difficult for many citizens to navigate, particularly those in
rural areas or those without access to legal expertise. Deep
learning offers solutions to bridge this gap. DL technologies
can process vast quantities of legal texts, including statutes,
case law, and judicial decisions, to provide valuable insights
to judges, lawyers, and even ordinary citizens. Intelligent
legal assistants, powered by DL, can help individuals
understand their legal rights and guide them through complex
legal processes, making the legal system more accessible to
the average citizen.

In addition, DL models are being used to detect potential
biases in judicial rulings. By analyzing patterns in court
decisions, DL algorithms can identify instances where similar
cases have been treated differently, thereby promoting greater
fairness and transparency in the legal system. This capability



is particularly important in ensuring that citizens' rights are
protected, as it helps reduce the impact of individual biases
and ensures more consistent application of the law.
Furthermore, DL models can help streamline legal processes
by recommending relevant precedents for ongoing cases,
thereby speeding up legal proceedings and reducing the
backlog of cases that courts often face[3].

2.3. Fraud Detection and Prevention

Fraud prevention within social welfare systems is a
significant challenge for many governments, including
China’s. Social security programs, welfare payments, and
other forms of public assistance are often targeted by
fraudulent claims, which divert resources away from those
who need them the most. Traditional fraud detection methods
typically involve extensive manual audits, which are both
time-consuming and prone to errors. Deep learning, however,
provides a more efficient and accurate solution. By training
DL algorithms on historical data, these systems can identify
patterns and anomalies that may indicate fraudulent activity.
For instance, DL models can be used to detect discrepancies
in social security claims or identify unusual spending patterns
in welfare programs.

In addition to detecting fraud, deep learning algorithms are
also capable of predicting future fraudulent behavior. These
models continuously learn and adapt based on new data,
allowing them to stay ahead of evolving fraud tactics. This
adaptability makes DL a powerful tool for preventing both
small-scale and large-scale fraud in social welfare systems.
Moreover, DL’s ability to analyze large datasets quickly
means that fraud can be detected in real-time, enabling
authorities to take swift action before significant damage is
done. By incorporating DL into their fraud detection
strategies, governments can ensure that public funds are used
more effectively, ultimately leading to better outcomes for
those who rely on social welfare programs[4].

3. Quantitative Analysis
3.1. Data Collection

Data for this study was collected from several public
databases, including healthcare institutions, social security
systems, and legal case repositories. In total, over one million
records were analyzed, covering patient diagnoses, social
security claims, and legal case outcomes. Each dataset was
anonymized to protect individual privacy and ensure
compliance with data protection regulations. The data was
also cleaned and pre-processed to ensure that it was suitable
for use in deep learning models. This involved removing
duplicates, addressing missing values, and standardizing
formats. The quality of the data was crucial to ensuring that
the models developed in this study were accurate and reliable.

3.2. Model Development

Three deep learning models were developed for this
analysis, each tailored to the specific needs of the sector it was
designed for. In healthcare, a convolutional neural network
(CNN) was used to analyze medical images and predict
diagnoses. This model was trained on a large dataset of
medical images and achieved high accuracy in diagnosing
conditions such as cancer and heart disease. For social
security, a recurrent neural network (RNN) was employed to
detect fraudulent claims by analyzing sequences of historical
data. Finally, in the legal sector, a transformer-based model
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was used to process legal texts and recommend relevant case
precedents. Each of these models was trained and tested using
a portion of the dataset, with performance evaluated based on
metrics such as accuracy, precision, recall, and F1 score.

3.3. Evaluation Metrics

The effectiveness of the DL models was evaluated using
several performance metrics. In healthcare, the CNN model
achieved an accuracy of 92.4%, with a precision of 90.1%,
recall of 88.5%, and an F1 score of 89.3%. The RNN model
used in social security fraud detection achieved an accuracy
of 87.6%, precision of 85.4%, recall of 84.2%, and an F1
score of 84.8%. In the legal sector, the transformer-based
model achieved an accuracy of 89.7%, with a precision of
88.2%, recall of 87.6%, and an F1 score of 87.9%. These
results indicate that DL models can significantly enhance the
efficiency and accuracy of public welfare functions across
multiple sectors, improving both service delivery and citizen
outcomes.

4. Challenges and Limitations

Despite the clear benefits of deep learning in enhancing
public welfare services, several challenges and limitations
remain. One of the primary concerns is data privacy. Public
welfare systems often deal with sensitive personal
information, and any breach or misuse of this data could have
severe consequences. Ensuring the security and privacy of the
data used to train DL models is therefore critical. Another
limitation is the availability of high-quality data. DL models
require large, well-labeled datasets to function effectively,
and in some cases, public welfare institutions may not have
access to the necessary data infrastructure. Additionally, the
implementation of DL technologies requires significant
investment in both hardware and expertise, which may be a
barrier for some institutions, particularly in under-resourced
regions. Finally, while DL models can greatly enhance
decision-making processes, they should not be seen as a
replacement for human judgment. It is essential to maintain a
balance between algorithmic decision-making and human
oversight to ensure that public welfare services remain fair,
transparent, and accountable[5].

5. Conclusion

The integration of deep learning technology into public
welfare functions offers a powerful and transformative tool
for enhancing the efficiency, fairness, and effectiveness of
these services. In China, where public welfare plays a crucial
role in managing the needs of a vast and diverse population,
DL has the potential to revolutionize sectors such as
healthcare, social security, and legal rights protection.
Through fraud detection, improved healthcare diagnostics,
and more equitable legal systems, DL can help ensure that
public welfare services are more responsive, transparent, and
just. The quantitative analysis presented in this paper
demonstrates the tangible benefits of DL technologies, from
reducing fraudulent claims in social security to enhancing
diagnostic accuracy in healthcare. However, challenges
remain, particularly regarding data privacy, infrastructure
investment, and the need for high-quality data. Despite these
obstacles, the future of public welfare in China-and indeed
globally-will likely be shaped by the continued integration of
DL technologies. As China modernizes its public welfare
systems, deep learning will play a central role in ensuring that



these services meet the needs of all citizens, helping to build
a more equitable and just society.
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