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Abstract: With the rapid acceleration of enterprise informatization, the volume and complexity of
accounting data have increased dramatically, often growing at an exponential rate. Traditional
manual data management methods are no longer sufficient to handle such large-scale datasets, as
they are inefficient, time-consuming, and prone to errors, which can negatively impact financial
accuracy and decision-making. This paper addresses the challenge of efficiently managing
accounting data by exploring the intelligent and combined application of SQL and Python.
Specifically, it proposes a method in which SQL is utilized for structured data extraction and
querying, while Python is employed to automate data processing, analysis, and the generation of
comprehensive accounting reports. The study conducts a systematic evaluation of this combined
approach across four critical dimensions: operational efficiency, computational accuracy, cost-
effectiveness, and decision-support capability. Through empirical analysis and case studies, the
research demonstrates that integrating SQL and Python can significantly streamline the accounting
workflow, reduce human error, optimize resource utilization, and provide timely, data-driven
insights for managerial decision-making. The results indicate that this integrated approach not only
enhances the speed and reliability of accounting processes but also strengthens enterprises’ capacity
for accurate financial reporting and strategic planning, making it a highly effective solution for
modern financial data management.
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1. Introduction

With the continuous expansion of enterprise data volume and the increasing
complexity of business operations, the demands for efficiency, accuracy, and timeliness
in financial processing have grown substantially. Traditional manual accounting and data
handling methods are often cumbersome, time-consuming, and prone to errors, making
them ill-suited to the high-speed, frequent, and large-scale transactions typical of modern
enterprises. Inefficient financial processes not only slow down operational workflows but
can also lead to misreporting, increased compliance risks, and suboptimal decision-
making [1].

In response to these challenges, the integration of SQL and Python provides a
powerful solution for building automated financial big data processing systems. SQL
offers robust capabilities for structured data acquisition, query, and management,
enabling accurate extraction and organization of massive datasets. Python complements
this by providing versatile tools for data cleaning, transformation, complex calculations,
statistical analysis, and automation, including the generation of comprehensive reports
with minimal human intervention [2]. By leveraging the combined strengths of these
technologies, enterprises can establish a system that efficiently processes large volumes of
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financial data, reduces operational costs and human errors, and accelerates reporting
cycles.

Moreover, an automated financial processing system built on SQL and Python
enhances the strategic role of finance within the organization. It allows finance
departments to shift focus from repetitive manual tasks to analytical and decision-support
functions, offering real-time insights into business performance, cost control, and financial
planning [3]. This integration not only improves operational efficiency but also
strengthens the organization's ability to respond quickly to market changes and supports
data-driven decision-making, thereby maximizing the overall value of enterprise financial
management.

2. The Basic Concepts of Financial Data Automation
2.1. Definitions and Characteristics

Financial automation refers to the process of standardizing and normalizing the
collection, processing, analysis and provision of information in finance in the form of
intelligent information, so as to carry out data processing in a way that reduces manual
intervention, ensures information quality and improves work efficiency. This is to
transform the repetitive and mechanical parts of many financial operations into an
automatically completed working mode, allowing financial personnel to free themselves
from the complex handling of affairs and focus on financial analysis and decision analysis
work [4].

This process typically encompasses the entire process from data extraction to data
cleaning, logical processing and report generation, and the creation of data visualization.
It is highly reusable, scalable and controllable [5]. Automated work can enhance work
performance, ensure the consistency and accuracy of data, and reduce the risks that may
be caused by manual operations.

2.2. Development Background and Technological Evolution

With the improvement of enterprise information systems, the information sources of
financial data are increasing, and the demand for data processing in finance is becoming
stronger and stronger. Pure manual operations can no longer meet the needs of a large
number of, high-frequency and highly timely business activities. In the early stage,
financial intelligence was more based on ERP and spreadsheets, and some processes were
automatically processed through forms such as setting calculation formulas or templates.
However, due to the limitations of tools and the degree of system integration, it still
cannot achieve good results and sufficient flexibility. In the era of big data and Al, the
transition from "tool automation” to "data-driven automation" has gradually been
achieved at the software level. Among them, SQL is good at efficiently processing
structured data and has become the core tool for automation at the data level; Python,
with its outstanding coding capabilities and numerous powerful data processing
packages, plays an indispensable and significant role in aspects such as data cleaning,
model establishment, and automated execution.

3. Strategies for Promoting the Automation of Financial Data Using SQL and Python
3.1. Build a Data Extraction Mechanism with SQL as the Core

Extraction is the fundamental link to achieve the informatization and automation of
financial data, and it is a key link that affects the accuracy and reliability of subsequent
business processing. Enterprises attempt to build an automated core data acquisition
capability centered on SQL, using unified and standardized SQL statements as the basis
to extract structured data from different business applications, ensuring the consistency
of information sources and the uniqueness of standards. It is recommended to reduce the
system complexity by configuring a unified information view and intermediate tables,
and avoiding directly reading the original business tables as much as possible. Timed and
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incremental data acquisition are executed through SQL task scheduling to improve
execution efficiency and increase controllability.

3.2. Utilize Python to Implement Data Processing and Report Automation

After the data is successfully captured, using Python to clean the data and automate
the tables is an essential way to improve the overall work efficiency, because it has a
variety of efficient data processing tools (such as Pandas, Numpy, OpenPyXL, etc.).
Therefore, it is relatively easy to handle various data cleaning, merging, grouping,
statistics, arithmetic, etc. At the program level, a universal numerical control program
template is established in a standardized manner to parameterize financial situations of
different states, achieving "a standard universal state" (see Table 1).

Table 1. Application of Python in Financial Data Processing and Report Automation.

Common
Processing . Python .
Key funct Explanat
link ey HREHONS  Jibraries/too xplanation
Is
andas Support reading from multiple data
Data readin Read Excel, CSV, and op on x’l source formats and connect to the
& database data PEIPYXY " jatabase to achieve dynamic data
sqlalchemy .
extraction
Automatically identify and handle
Missing value duplAutomatically identify and
. handling, format pandas, handle duplicate values, null values,
Data cleaning o . .
standardization, and  numpy and outliers to improve data
exception detection qualityicate values, null values, and
outliers to improve data quality
Classification
Pata summary, year-on-
calculation Y.y Support complex financial logic
year and month-on-  pandas, . ) .
and . calculations, such as profit margins,
. month comparison, = numpy L
transformatio . budget deviations, etc
N formula calculation,
etc
Report Output reports in xlsxwriter,  Automatically generata'e styled and
eneration Excel and PDF formats ¥ enpyxl, graphed reports, which can be
& pdfkit exported as Excel/PDF
Trend charts, bar ~ matplotlib, Enrich the graphic display to enhance
Chart . : :
. 4. .. charts, pie charts, KPI  plotly, the management's understanding and
visualization A
dashboards seaborn judgment of data
Run scripts at regular Regular operation is carried out to
) schedule, . .
Automated intervals and batch cron reduce manual intervention and
execution process data from Air ﬂo,w achieve unattended automatic

multiple departments processing

For the report creation part, enterprises use Python to automate the output of local
Excel documents (including formats and graphics) or present the results in PDF, HTML
and other forms, which not only enhances the professionalism of the report but also
improves the handover efficiency.

3.3. Build an Automated Operation and Monitoring System for Data

Data extraction and processing are only a part of financial automation. On this basis,
it is also necessary to establish a stable and reliable automated workflow and monitoring
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mechanism to ensure the continuous and effective execution of tasks. From the
perspective of strategy and the overall situation, workflow and scheduling management
tools (such as Airflow, TaskScheduler, Cron) should be adopted to achieve regular
scheduling, associated control and abnormal recovery of online scripts. For the data
processing stage, operation logs, fault identification and alarm mechanisms should be
designed. When data source interruption, calculation faults or problems with output files
are detected, abnormal alarm information should be sent to relevant department
personnel in a timely manner to achieve problem tracking, location and resolution. (See
Figure 1).

Start (triggered by the scheduler)
SQL data extraction

(Obtain sales, expense, financial data, etc. from the database)

L Python script processing
(Data cleaning — Indicator calculation — Report Generation

L Result output
(Save Excel/PDF files, or push to the database /Bl platform)

L Log recording and status feedback
(Record the execution status of each step and generate logs)

t Anomaly capture and alarm push
(Error Detection — Email/system notification to Relevant personnel)

t Monitoring panel display
(Visualize task status and operation records)

L It's over

Figure 1. shows the process of data automation operation and monitoring.

In addition, the enterprise proposes to record and manage each version of the script,
documenting every script update to trace back the root cause of errors and ensure the
continuous stability of the script. Through standardized operation and monitoring
management mechanisms, the possibility of interruption in the automated process can be
greatly reduced, ensuring business continuity.

3.4. Strengthen the Data Security and Permission Management System

In the process of applying financial data automation, two factors should be noted.
The first is data security and access permission control. Especially for the important
financial documents and materials of the company, a strict file access control mechanism
should be established, granting authorized personnel access rights such as reading,
editing, and exporting to ensure data privacy and guarantee that relevant personnel of the
enterprise can access and control the important data files of the company. Technically, the
built-in user permissions of the database can be utilized to establish data access
permissions at the form level, table level, and database level. Use the permission control
system in the Python application software to prevent incorrect operations or erroneous
editing of the program by irrelevant personnel; All data exchange processes need to be
encrypted and controlled, covering the encryption control of data flow processes such as
database connection, data file transmission, and data report transmission, in order to
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avoid losses caused by the leakage of information. Regularly check and update
permissions. When employees leave or change positions, adjust their access data in a
timely manner.

4. The Effect of Promoting Financial Data Automation by Using SQL and Python
4.1. The Efficiency of Data Processing Has Been Significantly Improved

The second direct benefit of financial automation is to accelerate the speed of
financial data collection. Under the traditional financial management model, financial
personnel have to manually copy the data scattered in various systems (including ERP,
budget systems and expense reimbursement systems) into Excel, and then summarize and
merge, classify and statistically analyze them through formulas. This approach involves a
large amount of work and is prone to copy and paste errors, or formula operation errors,
etc. The increase in review workload also leads to an increase in communication costs.
And based on SQL and Python technologies, fully automatic data collection will be
achieved. SQL is adept at handling large-scale data queries and data structuring
operations. Through standardized script writing, it can achieve a large number of
operations such as cross-table joint search, classification summary, and condition filtering,
reducing the manual extraction process that originally took several hours to just a few
minutes. Python is used for subsequent functions such as data cleaning, format
adjustment, logical operations, and result output. It is applied freely and excels in complex
logical judgments, time series analysis and detection, and outlier data detection, among
other logical processing and operations.

The automated system further optimizes the organization mode of financial data
processing, making the entire process more modular and standardized. By splitting data
extraction, cleaning, analysis and output into multiple independent functional modules,
enterprises can flexibly adjust the processing flow according to business needs, enhancing
the reusability and maintainability of the system. When dealing with data from multiple
departments and business lines, with the parallel computing capabilities implemented by
Python, multiple data tasks can be run synchronously, significantly reducing the overall
processing time. Meanwhile, the introduction of the dispatching system enables data
processing tasks to have periodic execution capabilities, seamlessly connect with the
financial statement cycle, and achieve automatic triggering and real-time updates. The log
recording and status tracking functions during the task execution process help to
promptly identify potential problems and locate fault positions, thereby enhancing the
stability and transparency of the process. Through standardized scripts and unified
scheduling control, the entire data processing process forms a closed loop, which not only
enhances timeliness but also strengthens the systematic collaboration ability of financial
work, truly achieving a "high-frequency, rapid, and stable" financial data flow mechanism.

4.2. The Accuracy of Financial Data Has Been Continuously Enhanced

Accurate data is an important foundation of accounting work and has a crucial
impact on the quality of accounting reports, their scheduled implementation, and
business operation decisions. For a long time, pure manual processing has led to frequent
phenomena such as information distortion, result deviation and even judgment errors due
to differences in data formats, field definitions or operational mistakes. By formulating an
automatic system based on SQL and Python, human operations can be minimized
throughout the entire process from data sources to outputs. This can greatly reduce the
possibility of incorrect and inconsistent data. In terms of information acquisition, SQL is
utilized to construct a unified data access mode and list view, ensuring that all information
is in equivalent dimension units and measurement units, and avoiding the ambiguity of
the output caused by the differences in the original information.
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To compare the consistency of data processing results before and after automation,
the "deviation rate" can be introduced as a measurement standard, and its calculation

formula is as follows
Automated result value-Manual processing of values

Deviation rate = % One hundred percent

Manual processing of values (1)

This standard is applied when processing the same data through different methods.

The closer the deviation rate is to 0%, the more it indicates that the automatic logic is

properly designed, the processing result is stable, replaceable and reliable. An automated

system can ensure that each report is calculated using the same script rules, avoiding

changes in output results caused by different methods due to personnel variations, and

keeping the output results stable and easy to verify at all times. By adopting log tracking

and version control, the entire process of financial data processing can be recorded and
traced, which is conducive to auditing and traceability.

4.3. The Cost Control Ability Has Been Effectively Improved

Automatic financial management has both explicit and implicit impacts in terms of
cost savings. Automatic financial management has played a significant role in saving
manpower first. Most repetitive and time-consuming accounting tasks can be completed
quickly under the guidance of programs, thereby saving labor costs. On the other hand,
while improving work efficiency and accuracy, it can avoid repetitive processing, review
and revision, or communication and collaboration caused by human errors, thereby
saving intangible operating costs.

Through the large-scale data collection of SQL technology, combined with Python
programs to achieve data analysis and cleaning, logical judgment, statistical analysis, and
report generation, the company can meet the needs of large-scale and high-frequency data
processing as required without having to invest a large amount of manpower. Especially
for the work such as how to control and review the financial budget, it can be achieved
through automated processing to classify different expenditures, monitor limits, and
conduct difference analysis, etc., and report the real-time information of funds and costs
to senior management.

To measure the cost-saving effect of automation on labor costs, the common indicator
of labor cost savings rate can be used, and its calculation formula is as follows:

Original cost-Cost after automation
£ x One hundred percent (2)

Savings rate =
& Original cost

This evaluation criterion is used to measure the proportion of cost savings before and
after the realization of automation in the total cost, which is of great significance for
measuring the return on investment in technology. The greater the proportion of savings,
the more effective and simple the financial processing will be. At the same time,
automation also brings about the consistency and scalability of processes, which can be
expanded along with business growth without incurring the costs required for system
stability due to the expansion of human resources. This significantly enhances the
maintenance of cost management flexibility and sustainability.

4.4. Enhancement of Management Decision Support Capabilities

With the increasing reliance of companies on data and information, and in a chaotic
and uncertain market, how to maintain a stable information transmission in a rapidly
changing situation, the real-time performance, accuracy and visualization of big data
services have become important indicators affecting decision-making efficiency. By
implementing automated data processing tools through SQL and Python technologies to
provide data support to senior executives, compared with the traditional report
production method that relies on manual control and has been improved and optimized,
data processing tools based on Python can form various tables and pictures, such as
revenue point construction charts, cost difference charts, profit trend charts, cash flow
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charts, etc. All the key financial information can be presented in the form of pictures,
allowing one to understand the status of the enterprise without having to fully understand
the specific figures.

In addition, the interactive dynamic dashboard combined with python and BI tools
can realize interactive functions such as real-time data update and selection of
regions/times/dimensions, making decisions more flexible. (See Table 2).

Table 2. Performance of the support capability of the automation system in Management Decision-

making.
Support 2 s . .
. . Specific functional performance Decision support value
dimension
Data real-time Update reports and dynamic Improve the speed of decision-
performance dashboards regularly making response
Indicator Trend chart, KPI chart, distribution =~ Help managers quickly identify
visualization chart anomalies or opportunities
Multi-
o Support free filtering by dimensions ~ Achieve precise analysis and
dimensional . , .
. such as department, time, and project ~ departmental benchmarking
comparison

All indicators are generated based on
Traceability standard logic and can be traced back to
the original data source

Enhance the credibility of data
to facilitate review and auditing

Reduce the manual
transmission links and improve
communication efficiency
Display different contents by position Support personalized decision-

and authority making needs for multiple roles
With the data support of SQL, enterprises can not only logically integrate data
sources from multiple business domains, enabling executives to have a comprehensive
grasp of the enterprise's operation, make and decide based on monthly or quarterly
reports, but also make short-term corrections and predict risks according to the actual
operation status of each day. Some advanced enterprises have begun to replace reporting
methods with automated analysis, achieving "automatic log delivery, automatic weekly
report update, and automatic monthly report chart generation”, which has greatly
enhanced the speed and effectiveness of the enterprise's strategic execution. Therefore, the
finance and accounting team will gradually shift from merely reporting results to
"participating in the business decision-making process of the enterprise".

Automatic  The report is automatically sent to the
push relevant personnel

Custom view

5. Conclusion

Automating the processing of financial data through the combined use of SQL and
Python represents a critical approach for optimizing financial efficiency, enhancing data
quality, and supporting informed decision-making. By implementing full-chain
optimization that spans data collection, preprocessing, analysis, report generation, and
overall system workflow, enterprises can achieve significant improvements in operational
efficiency and accuracy. The automation of routine and repetitive tasks reduces the
reliance on manual labor, minimizes human error, and lowers operational costs, while
simultaneously enabling finance teams to focus more on analytical and strategic functions.

Furthermore, the integration of SQL and Python provides a scalable and flexible
framework, capable of handling large volumes of complex financial data across diverse
business scenarios. This approach strengthens the enterprise's ability to monitor and
control financial processes in real time, supports more precise and timely decision-making,
and enhances overall financial governance. Through empirical application and
comparative evaluation, this technical solution has demonstrated excellent practicality,
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robustness, and wide applicability, making it suitable for deployment across various
industries and enterprise scales.

In conclusion, the intelligent automation of financial data processing not only
elevates the operational efficiency and accuracy of finance departments but also enhances
the strategic value of financial management within organizations. The methods discussed
in this study can serve as a reference model for enterprises seeking to implement data-
driven financial systems, providing a foundation for further exploration, innovation, and
optimization in the management of financial big data.
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