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Abstract: Financial decision support and data analysis can help business management quickly and
accurately grasp the company's financial situation and identify potential risks and opportunities.
Through in-depth analysis of large amounts of financial data, enterprises can optimize resource
allocation, improve operational efficiency, and make more scientific and reasonable strategic decisions.
This paper aims to explore the role and importance of financial decision support and data analysis in
enterprises. Financial decision is the core of enterprise management, and data analysis provides
scientific basis for it. Through data analysis, companies can more accurately assess their financial
situation, predict future trends, and make more effective financial decisions. This paper will discuss the
acquisition and processing of financial data, the application of data analysis technology, the design
and implementation of decision support system, etc., and deeply analyze the specific application
scenarios and the value of data analysis in enterprise financial decision making. Through the case
study, this paper further elucidates the application effect of data analysis in the actual enterprise
financial decision, and puts forward optimization suggestions.
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1. Introduction

In modern enterprise management, the importance of financial decision is self-evident. Effective
financial decision-making can not only enhance the competitiveness of enterprises, but also lay a solid
foundation for their long-term development. As a new technology, data analysis has been widely used
in various industries and plays an increasingly important role in corporate financial decision-making.
According to the International Data Corporation (IDC), the global data volume is growing at a rate of
about 30% per year, which provides enterprises with rich data information resources [1]. However, how
to extract valuable information from massive amounts of data and apply it to financial decisions is a
major challenge for businesses. This paper will delve into the application of data analysis in financial
decision support, and reveal the opportunities and challenges it brings.

2. Acquisition and Processing of Financial Data
2.1. Data source and collection

Financial data comes from a variety of sources, including internal data and external data. The
internal data mainly comes from the financial statements, budget reports, cost accounting, etc., which
directly reflect the financial status and operating results of the enterprise. External data includes market
data, industry analysis reports, economic indicators, etc., which can help enterprises understand
changes in the external environment and adjust their financial strategies accordingly. The accuracy and
integrity of data directly affect the reliability of analysis results, so enterprises need to establish a sound
data collection mechanism to ensure the diversification and accuracy of data sources [2]. For example,
enterprises can establish a unified data collection platform to summarize data from different
departments, and conduct preliminary data sorting and verification through automated tools to reduce
human intervention and improve the accuracy and integrity of data.

2.2. Data cleaning and preprocessing

In the process of data analysis, data cleaning and preprocessing are essential steps. The main
purpose of data cleaning is to remove invalid data and incorrect data to ensure the accuracy and
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consistency of data. Common data cleaning operations include removing duplicate data, correcting
incorrect data, and filling in missing values. Data preprocessing includes data standardization, missing
value processing, outlier detection and so on. These actions can improve the quality of the data and
provide a reliable data basis for subsequent analysis. For example, when conducting financial data
analysis, if there are a large number of missing values, the accuracy of the analysis results will be
affected [3]. Therefore, enterprises can use means filling, interpolation and other methods to deal with
missing values. In addition, standardized processing can convert data of different dimensions into the
same dimension, which is convenient for comprehensive analysis.

2.3. Data storage and Management

Effective data storage and management is the basis of data analysis. Enterprises need to choose the
right data storage technology, such as relational and non-relational databases, based on the data type
and analysis needs. Relational databases, such as MySQL and PostgreSQL, are suitable for storing and
managing structured data, and support complex queries and transaction processing. Non-relational
databases such as MongoDB and Cassandra are suitable for large-scale unstructured data storage with
high scalability and performance. In addition, data management also includes data security, data backup
and recovery to ensure data integrity and security. Enterprises should develop a strict data management
system, regularly back up data, and establish a disaster recovery mechanism to ensure rapid recovery in
the event of data loss or system failure, and ensure the continuous availability of data.

3. Application of Data Analysis Technology
3.1. Descriptive Analysis

Descriptive analysis is the basis of data analysis. Through statistical description of data, it reveals
the basic characteristics and distribution of data. Commonly used descriptive analysis techniques
include statistical calculations such as mean, variance, standard difference, and visual presentation of
data. Descriptive analysis can help enterprises understand the overall situation of financial data and
provide a basis for further analysis. Through descriptive analytics, businesses can identify key trends
and patterns in financial data and develop more effective financial strategies. For example, by
analyzing the mean and standard deviation of revenue data, a company can understand the average
level and fluctuation of its revenue and adjust its marketing and sales strategy to stabilize revenue.

3.2. Diagnostic analysis

Diagnostic analysis is primarily used to identify and interpret anomalies and trends in data. Through
the analysis of historical data, we can find the potential problems in the financial operation of
enterprises, such as abnormal cash flow, cost overruns and so on. The commonly used methods of
diagnostic analysis include regression analysis, time series analysis, etc. These methods can reveal the
reasons for data changes and provide improvement suggestions for enterprises. For example, through
regression analysis, enterprises can find out the key factors affecting cost overruns, such as rising raw
material prices or declining production efficiency, so as to take corresponding measures to adjust and
optimize, and ensure the stability of financial operations.

3.3. Predictive Analysis

Predictive analysis predicts the future financial situation by building mathematical models.
Commonly used prediction models include linear regression model, time series model, machine
learning model and so on. Predictive analysis can help enterprises predict possible financial risks in
advance, formulate corresponding coping strategies, and improve the foresight and accuracy of
decision making. For example, by forecasting future sales through time series models, enterprises can
make inventory management and production plans in advance to avoid inventory overstocking or stock
shortage problems caused by demand fluctuations. At the same time, using machine learning models,
enterprises can predict market trends and consumer behavior, optimize marketing strategies, and
improve market competitiveness.
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4. Design and Implementation of Decision Support System
4.1. System architecture design

The architecture design of decision support system is the basis of system implementation. An
efficient decision support system should include the following layers: Data acquisition layer:
responsible for obtaining data from various data sources. Data sources include internal financial
systems, production management systems, sales systems, etc., and external market data, industry
reports, etc. The data acquisition layer needs to have the ability of data integration, which can
summarize and format data from different sources in a unified manner [4].

Data storage layer: The main function is to store and manage the data obtained from the data
acquisition layer. Common storage technologies include relational databases and non-relational
databases. Relational databases are suitable for storing structured data, while non-relational databases
are more suitable for handling large-scale unstructured data. The data storage layer needs to have
efficient data retrieval and query capabilities to support subsequent data analysis and processing.

Data processing layer: responsible for cleaning, transforming and analyzing the stored data. Data
cleaning is to remove errors and noise in the data and ensure the accuracy of the data. Data
transformation is the conversion of data from one format to another for easy analysis. Data analysis,
including descriptive analysis, diagnostic analysis and predictive analysis, aims to extract valuable
information and patterns from data.

Application display layer: The analysis results are displayed to the user in a visual way. Common
visualization tools include reports, charts, dashboards, and so on. The goal of the application
presentation layer is to enable users to intuitively understand the analysis results of financial data and
assist decision-making.

4.2. Data mining and model construction

Data mining is an important part of decision support system. Through data mining, valuable
information and patterns can be extracted from massive data, which can help enterprises identify key
influencing factors, build financial decision-making models, and improve the scientific nature of
decision-making. Common data mining techniques include:

Association rule mining: Used to discover hidden association relationships in data. For example, by
analyzing sales data, it can be found that certain products are often purchased together to inform
marketing strategies.

Classification and regression: Classification is used to divide data into different categories, and
regression is used to predict the values of continuous variables. For example, through regression
analysis, it is possible to predict future sales or cost expenditures.

Cluster analysis: Used to divide data into multiple similar groups. For example, through cluster
analysis, customers can be divided into different groups and personalized marketing strategies can be
developed for different groups.

The results of data mining can be used to construct financial decision models. Common financial
decision models include budget model, investment decision model, risk management model and so on.
These models can help enterprises make scientific financial decisions and improve the accuracy and
efficiency of decision making.

4.3. Implementation of system functions

The function realization of decision support system includes data visualization, report generation,
decision simulation and so on. Each module has its own unique function and value:

Data visualization: Transform complex data into intuitive visual information through charts,
dashboards and other forms to help enterprise managers quickly understand data. Common
visualization tools include bar chart, line chart, pie chart and so on. These tools can present the results
of data analysis in an intuitive manner, improving the efficiency of decision making.

Report generation: The system can automatically generate all kinds of financial reports, including
income statements, balance sheets, cash flow statements, etc. The function of automatically generating
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reports can greatly reduce the time and error rate of manual operation, and improve work efficiency. In
addition, the system can generate customized reports based on user requirements to meet the
requirements of different management layers [5].

Decision simulation: Through the decision simulation function, enterprises can simulate the effects
of different decision schemes and assess their feasibility and risks. For example, enterprises can
simulate different investment schemes, compare their expected returns and risks, and choose the
optimal investment strategy. The decision simulation function can also help enterprises to compare
multiple schemes in the complex decision environment and provide scientific decision basis.

The design and implementation of decision support system involves multiple levels and modules.
Through data collection, storage, processing and display, it provides enterprises with comprehensive
financial data analysis and decision support, helps enterprises make scientific financial decisions in a
highly competitive market environment, and improves management level and competitiveness.

5. Application of Data Analysis in Corporate Financial Decision-Making
5.1. Analysis of financial statements

Financial statement analysis is an important part of enterprise financial management. Through the
analysis of financial statements, enterprises can understand their own financial status, operating results
and cash flow. Taking XX enterprise as an example, we analyze its financial statements in detail
through horizontal analysis, vertical analysis and ratio analysis.

Horizontal analysis: Horizontal analysis is to compare the changes in the financial statement items
in different periods. Table 1 is the analysis of XX enterprise's income and profit level in recent three
years:

As can be seen from the above table, the income and profit of XX enterprises have maintained an
annual growth rate of 10%, reflecting the steady development of enterprises in the market.

Table 1: Analysis of XX enterprise's income and profit level in recent three years

Year Income (ten Income Profit (ten thousand Profit
thousand yuan) | growth rate yuan) growth rate
2021 5000 - 800 -
2022 5500 10% 880 10%
2023 6050 10% 968 10%

Ratio analysis: Ratio analysis assesses the financial health of a business by calculating various
financial ratios. Table 2 is part of the financial ratio analysis of XX enterprise:

Table 2: Financial ratio analysis of XX enterprise

Financial ratio 2021 2022 2023
Current ratio 1.67 175% 1.83
Asset-liability ratio 50% 48% 50%

The results of ratio analysis show that the current ratio of XX enterprises is increasing year by year,
which reflects that the short-term solvency of XX enterprises is gradually increasing. The asset-liability
ratio remains stable, indicating that the financial risks of enterprises are under control. The stability and
improvement of net profit margin and total asset turnover indicate that the profitability of enterprises
and the efficiency of asset use have improved.

5.2. Cost control and optimization

Cost control is the key for enterprises to improve profitability. Through data analysis, enterprises
can identify unreasonable factors in the cost structure and propose optimization plans. The following is
the cost structure analysis and optimization plan of XX enterprise:

Through the data analysis in Table 3, it can be found that the raw material procurement cost
accounts for too high a proportion in the total cost, specifically as follows:

By renegotiating purchase prices with suppliers and optimizing procurement processes, it is
expected to reduce procurement costs by 10%, thereby improving profitability.
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Table 3: Cost structure analysis of XX enterprise

Year Purchase cost (ten thousand yuan) Proportion of total cost
2021 2000 40%
2022 2200 41%
2023 2420 42%

Production cost analysis: Table 4 shows that through the analysis of production cost, enterprises
find that there is room for optimization in the production process, as follows:

Table 4: Production cost analysis of XX enterprise

Year Production cost (ten thousand yuan) Proportion of total cost
2021 1500 30%
2022 1600 30%
2023 1700 30%

Through the introduction of advanced production equipment and optimization of production
processes, it is expected to reduce production costs by 15% and improve production efficiency.

Summary of cost control and optimization: Through data analysis, XX enterprise has carried out
cost optimization in both procurement and production, and is expected to reduce the overall cost by 8%,
which provides strong support for the profit growth of the enterprise.

5.3. Investment decision support

Investment decision is an important means for enterprises to achieve growth. Through data analysis,
enterprises can evaluate the risks and benefits of different investment projects and choose the best
investment plan. The following is the investment decision analysis of XX enterprises:

Net present value method: XX enterprise intends to invest in project A and project B, and analyzes
their feasibility through the net present value method, as shown in Table 5.

Table 5: Investment decision analysis of XX enterprise using Net Present Value method

Annual cash Net present
ltem Initial investment (ten flow (ten Term Discount value (ten
thousand yuan) thousand (years) rate thousand
yuan) yuan)
A 1000 300 5 10% 137.5
B 1500 400 5 10% 197.5

From the analysis results of the net present value method, the net present value of project B is
higher than that of project A, indicating that the return on investment of project B is higher.

Internal rate of Return method: The internal rate of return method is used to evaluate the rate of
return of project A and Project B, as shown in Table 6.

Table 6: Investment decision analysis of XX enterprise using Internal Rate of Return method

1 Annual cash flow
Initial investment
(ten thousand Internal rate of
Item (ten thousand Term (years)
yuan) return
yuan)
A 1000 300 5 14.87%
B 1500 400 5 13.86%

Although the internal rate of return of project A is slightly higher than that of project B, from the

perspective of absolute return, Project B still has good investment value.

Through the above analysis, XX enterprises choose investment project B, not only can obtain
higher net present value and better internal rate of return, but also has a strong anti-risk ability to ensure

the scientific and reliable investment decisions.

6. Conclusion

Financial decision support and data analysis play an important role in modern enterprise
management. Through data analysis, enterprises can extract valuable information from a large amount
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of data to assist financial decision-making and improve the scientific and accuracy of decision-making.
In this paper, the acquisition and processing of financial data, the application of data analysis
technology, the design and implementation of decision support system are discussed in detail, and the
specific application scenario and value of data analysis in enterprise financial decision are revealed. In
the future, with the continuous development of data analysis technology, corporate financial decision
support will be more intelligent and refined, providing strong support for the sustainable development
of enterprises.
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