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Abstract: With the continuous development of data technology, enterprises have put forward
higher requirements for the efficiency and accuracy of financial due diligence in merger and acqui-
sition activities. The traditional due diligence process, due to many problems such as scattered data
sources, lagging analysis, and insufficient security, can no longer meet the increasingly complex
needs of mergers and acquisitions. This paper focuses on data analysis, conducts in-depth research
from aspects such as the acquisition, processing and risk identification mechanism of financial data,
proposes data-driven optimization strategies, builds a unified interface, real-time monitoring plat-
form and data security system, which can enhance the intelligence, standardization and systemati-
zation level of financial due diligence in mergers and acquisitions, and provide more efficient and
reliable support for enterprises' merger and acquisition decisions.
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1. Introduction

Against the background of economic globalization and the rapid development of dig-
ital information technology, enterprise mergers and acquisitions have become an im-
portant way of resource integration and scale expansion. Financial due diligence is a cru-
cial component of the entire merger and acquisition process, significantly impacting the
success or failure, as well as the risk control, of mergers and acquisitions. Currently, the
due diligence process still faces significant challenges, including a high reliance on man-
ual labor, low data processing efficiency, and lagging risk identification. With the contin-
uous maturation of data analysis, intelligent modeling, and information systems, new
possibilities have been provided for the optimization and intelligence of the due diligence
process. This article takes data analysis as the core, explores and constructs an intelligent
and efficient due diligence process model, promotes the transformation of financial inves-
tigation from traditional static investigation to dynamic monitoring, and enhances the sci-
entific decision-making ability and risk management level of enterprises in merger and
acquisition activities.

2. The Relationship between Data Analysis and Financial Due Diligence in Mergers
and Acquisitions

2.1. The Importance of Financial Due Diligence in Mergers and Acquisitions

For any enterprise that intends to initiate a merger and acquisition, the financial due
diligence of the merger and acquisition is a key means to understand the financial status,
operational risks, and potential financial burdens of the target enterprise. Its core objective
lies in revealing abnormal business practices and significant financial issues that may be
hidden in the financial statements, such as low gross profit margin, excessive asset burden,
and undisclosed contingent liabilities. Help enterprises determine reasonable merger and
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acquisition prices, formulate corresponding risk prevention measures, and prevent valu-
ation deviations or merger and acquisition failures caused by information opacity.
Against the backdrop of an increasingly complex market environment and rising risk un-
certainties, strengthening financial due diligence can enhance the success rate of mergers
and acquisitions and ensure the safety of funds.

2.2. The Significance of Data Analysis for Financial Due Diligence

Financial due diligence can adopt data analysis techniques to efficiently collect and
integrate multi-source financial data through automated means [1]. Then, after data clean-
ing and standardization processing, a structured data set suitable for modeling and anal-
ysis can be formed. By establishing a scientific analysis model, the system can quickly
identify abnormal fluctuations and potential risks of key financial indicators, breaking
through the traditional due diligence mode that relies on human experience for judgment.
For merger and acquisition transactions, in the face of tight time and complex data, the
adoption of data analysis can improve the investigation efficiency and is conducive to
enhancing the forward-looking identification and judgment ability of potential risks of
the target enterprise [2]. On this basis, by combining visual analysis and dynamic report-
ing mechanisms, the due diligence results can be presented more intuitively and trans-
parently, enhancing the transparency and operability of financial information, providing
a valuable analytical basis for investors, accelerating the merger and acquisition process,
and promoting the smooth implementation of merger and acquisition transactions.

3. Construction of the Due Diligence Process Framework Based on Data Analysis
3.1. Process Architecture Design

The M&A financial due diligence process based on data analysis technology should
comprehensively consider important links such as data collection, processing, and pre-
processing, financial modeling, risk identification, and report output. The overall process
framework is usually divided into five core working levels: data input, processing and
calculation, risk analysis, decision support, and feedback optimization [3]. Each module
is orderly connected based on data flow and logical relationships, forming a process ar-
chitecture that is structurally reasonable, operationally efficient, and sustainably opti-
mized. In practical applications, flowcharts can be used to clarify the dependency rela-
tionships and execution sequences among various functional modules, clearly display the
indicator flow paths, the embedding positions of the system calculation models, and the
response logic of the risk control mechanisms [4]. As shown in Figure 1, the entire system
acquires information from multiple channels and operates. Then, it cleans, models, iden-
tifies, and outputs the information, and finally outputs it to the feedback mechanism,
achieving the controllability, adjustability, and optimality of the due diligence process.

Multi-source data

acquisition

Data processing and
cleaning

Financial indicator
modeling layer

Risk identification and
early warning

Report output display

Feedback and ‘

optimization mechanism

Figure 1. shows the structure diagram of the M&A financial due diligence process based on data
analysis.
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3.2. Intelligent Extraction and Processing of Financial Data

The core and prerequisite of the due diligence system based on data analysis is the
intelligent extraction of financial data, which is the most crucial link in achieving automa-
tion and standardization throughout the entire process. The core task of this stage is to
obtain structured data from various information platforms through technological means,
and to clean, adjust, and improve the original data to ensure the uniformity and accuracy
of the transmitted data.

The financial data of an enterprise mainly relies on ERP systems, financial statement
management systems, and other third-party system platforms, among which there are
also tax systems, industrial and commercial credit platforms, etc. By extracting key fields
using a unified data interface and parsing semi-structured data and text data using the
information extraction function E(x), the data summary and integration from different
application systems have been successfully achieved.

ECo) = {100, f2(x), -, fu ()} @

Among them, x is the original input data and is the extraction function of the field.
Take "total assets" as an example. The system can automatically locate its position in dif-
ferent documents, extract the value and convert it into a standard unit (such as ten thou-
sand yuan).

During the data cleaning process, the system will handle missing values, redundant
items and format anomalies. The standardized function S(x) is expressed as follows:

S(x) = Noemalize(x) + FillMis sin g (x) + ConvertUnit(x) (2)

The above process unifies and integrates financial data such as balance sheets, in-
come statements, and cash flow statements from different channels, providing a solid data
foundation for subsequent model establishment and indicator comparison.

To ensure the accuracy of the data, after the extraction is completed, the system will
automatically compare the historical data. If significant differences are found in the same
field from different sources, it will be marked as an outlier ¢ , that is:

g = {1, if|xi(1) - xi(2)| >0 3)

0, Otherwise
Among them, xi(l) and xi(z) are the values of the same field from the two systems,
respectively, and & is the error tolerance threshold.

The intelligent extraction and processing of financial data not only enhances the effi-
ciency and quality of data collection but also provide solid data support for model-based
risk identification and analysis, laying a good foundation for the due diligence process.

3.3. Data-Driven and Indicator System Construction

In the M&A financial due diligence system based on data analysis, a scientific indi-
cator system is the core foundation for achieving intelligent analysis. This system is based
on assets, liabilities, profitability, capital stock and debt-paying ability, and constructs a
multi-dimensional and multi-view indicator structure. The most fundamental dimensions
include financial indicators such as the asset-liability ratio, current ratio, gross profit mar-
gin, and cash debt assumption ratio. According to the characteristics of the industry and
the business model, composite indicators such as working capital efficiency, EBITDA
growth rate, and cash conversion cycle can be introduced. In addition, integrating non-
financial information such as supply chain stability and customer concentration can en-
hance the sensitivity and identification ability to external risks. To enhance intelligence
and flexibility, the system can automatically select key features and adjust the index
weights through machine learning, achieving dynamic updates of the index system. Ac-
cording to the characteristics of the industry and enterprises, the system can inde-
pendently load the applicable indicator library and generate risk levels and early warning
information through the risk scoring system, thereby promoting the transformation of
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merger and acquisition decisions from traditional empirical judgment to data-based sci-
entific decisions.

4. The Current Situation of the M&A Financial Due Diligence Process Based on Data
Analysis

4.1. The Sources of Financial Data Are Scattered

During the financial due diligence process of mergers and acquisitions, the acquisi-
tion of financial data usually involves multiple internal information systems of the enter-
prise and external service interfaces, such as ERP systems, financial shared platforms,
bank data interfaces, tax planning systems, and third-party data sources. Due to the non-
uniformity of these interfaces in terms of universality and data structure standards, it of-
ten leads to situations of data redundancy, omission, or conflict. Furthermore, there are
differences in data standards and dimensions among different departments, branches,
and even accounting units, which further increases the difficulty of data integration. On
the other hand, some data is still stored in unstructured forms, such as PDF reports or
scanned vouchers, which cannot be directly analyzed. This reduces the efficiency of data
processing and also affects the accuracy of model construction, becoming a bottleneck in
the entire due diligence process.

4.2. The Monitoring of Key Financial Indicators Lags Behind

At present, in many M&A financial due diligence practices, there is a certain lag in
the monitoring of key financial indicators, resulting in a slower speed of risk identification
and lower accuracy of judgment. Most of the data comes from periodic reports, with lag-
ging information updates, making it difficult to reflect the financial situation of enterprises
in real time. Furthermore, a few enterprises may deliberately delay or tamper with the
data submission time, increasing the judgment error. More importantly, the financial
management system of enterprises does not yet have the functions of dynamic data col-
lection and real-time early warning, and is unable to promptly identify important finan-
cial indicators such as abnormal cash flow and debt fluctuations, which reduces the risk
prediction ability during the due diligence process.

4.3. The Security of Data Usage Is Low

During the financial due diligence process of mergers and acquisitions, the security
of data is often overlooked, especially in the links of transmission, storage, and access,
where potential security risks are prone to occur. Much core financial information, such
as assets, profits, and tax records, is usually transmitted via email or shared networks.
However, these transmission methods lack the necessary protective measures and are at
risk of being stolen or tampered with. Furthermore, some companies have not established
strict permission management systems, resulting in employees of different roles being
able to easily access highly confidential information. Meanwhile, due to the lack of oper-
ation logs and behavior tracking, improper operations cannot be identified and corrected
promptly. These problems not only threaten the confidentiality of the data but also may
trigger legal disputes, thereby affecting the smooth progress of the acquisition transaction.

5. Optimization Strategy for M&A Financial Due Diligence Process Based on Data
Analysis

5.1. Establish a Unified Data Interface to Integrate Multi-Source Information

To achieve efficient integration of multi-source data in financial due diligence, it is
necessary to build a unified data interface platform. Through standardized data commu-
nication protocols and field mapping rules, the full-process data access to internal systems
(such as ERP, financial shared service centers) and external platforms (such as industry
databases, industrial and commercial tax systems) can be completed. The unified interface
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can adopt the APl integration mode, supplemented by ETL process scheduling, to achieve
targeted extraction, transformation, and loading of data, and improve the automation and
consistency level of data integration.

At the data structure level, the original system data Ds can be mapped to the unified
data structure D, required by the target analysis model through the mapping function
M-

M:Dy, D = {y1, ¥z, .. yn}, y; = T(fi(xD)) (4)

Among them, x; represents the original field, f; is the cleaning function, T; is the
format standardization function, and y; is the integrated field. Each module completes
the reconstruction of semantic consistency and structural consistency in the data platform
through this transformation logic.

To ensure data quality and integration accuracy, the quality verification function
Q(x) =a-Ci(x)+ B -Cy(x) +y-C3(x) can be introduced to quantitatively evaluate the
accessed data from three dimensions: completeness, consistency, and accuracy.

Q) =a-Ci(x) +B-C(x) +y-C(x) )

Among them, C;(x), C,(x), and C3(x) respectively represent the verification scores
of data integrity, logical consistency, and semantic accuracy, and a +  +y =1 is an ad-
justable weight, which is used for flexible adaptation to different due diligence project
scenarios.

In order to enhance the adaptability to multiple devices, interface components need
to have meta-information-driven characteristics, be capable of real-time monitoring of
field Settings and data modification rules in different systems, and support asynchronous
or synchronous data transmission and version control. All input data should be connected
to the data center. After undergoing homogenization processing and standardization cor-
rection, it should be directly transmitted to the risk identification module and the report
generation module, thereby forming a complete numerical support system.

This method overcomes the problems of data segmentation and isolation, both inside
and outside the enterprise. At the technical level, it ensures the integration, coordination,
scheduling, and unified management of multi-source data, and serves as the basis for in-
ternal financial due diligence within the enterprise. This provides structured, high-quality,
dynamic, and timely data support for intelligent analysis and modeling in the subsequent
financial analysis and risk control stages.

5.2. Promote Real-Time Monitoring to Enhance the Timeliness of Indicators

In order to enhance the dynamic response capability of financial due diligence in
mergers and acquisitions, it is necessary to introduce a real-time monitoring mechanism
in the process to track and regulate key economic parameters in real time. Compared with
the traditional way that relies on static reports, the real-time mechanism can identify ab-
normal changes more quickly, issue early warnings on time, and improve the timeliness
and accuracy of risk judgment. The system collects key financial data such as sales profits,
gross profits, asset-liability ratios, and accounts receivable through channels like enter-
prise ERP, bank interfaces, and tax systems. It automatically builds warning lines and sets
update cycles, capable of achieving data updates every minute or every hour. This report-
ing model provides the review department with an advantage and consistency. Combin-
ing the set warning values and pop-up window functions, the system can visually display
risk changes in the form of graphics or signals, helping reviewers intervene in a timely
manner, thereby accelerating the review speed and improving the review quality. The
following Table 1 shows some real-time monitoring financial indicators and their status
that the system can support:
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Table 1. Key financial indicators monitored in real time.

Lower limit of the

Current value (ten Daily variation .
early warning

Earl i
Indicator name arly warning

0,
thousand yuan) rate(%) threshold status
Balance of
accounts 8,230.55 +4.3 -5.0 Normal
receivable
Operating 12,945.80 6.7 5.0 Abnormal
income early warning
Inventory 3.42 0.2 0.5 Normal
turnover rate
ti h A 1
Operating cas 11,120.00 120 80 bnorma}
flow early warning

It can be seen from the table that the change in the enterprise's profit margin has
exceeded the set warning value and entered the "abnormal warning" stage. The audit team
needs to further analyze the abnormal situation of the enterprise's recent profit changes
and cash inflows. Meanwhile, the accounts payable ratio and inventory turnover rate re-
main within the normal range, so no measures need to be taken. The early warning system
effectively enhances the accuracy and response speed of due diligence.

5.3. Strengthen the Data Security Mechanism to Ensure Compliance with Usage

Merger and acquisition financial due diligence based on data analysis takes data as
the core and utilizes a large amount of investigation data to assist in analysis and decision-
making. In this mode, the security and legality of data are of vital importance. The inves-
tigation involves a lot of sensitive information, such as the company's asset structure, his-
torical profit situation, tax records, and contract details etc. If these data are not handled
properly, it may lead to problems such as data leakage, conflicts of interest, or legal dis-
putes. Therefore, it is necessary to start from the entire process of data usage and establish
a comprehensive security guarantee system from top-level design to the data end. Restrict
the access rights of different investigators to financial data through role authorization. For
example, in a certain manufacturing merger case, accountants can only view the summary
part of the financial report of the target company, while the contract content is accessible
only to lawyers. Through this authorization method, business secrets can be effectively
protected, and the improper use of data can be avoided. In terms of data transmission,
secure channels should be fully enabled, such as using TLS encryption when making API
calls and downloading files, to ensure that sensitive data is not leaked during the trans-
mission process. In a multinational enterprise merger and acquisition, due to the failure
to activate the secure channel, the intermediate server was illegally accessed, resulting in
the delay of the transaction. This incident has significant warning significance. During the
data storage process, dynamic desensitization technology is adopted to process key data,
such as company names, transaction amounts, and account information etc. In this way,
the data accessed by relevant personnel in different scenarios is not complete. The system
should automatically record operation logs to facilitate the monitoring and tracking of
data usage, export, and modification.

6. Conclusion

This paper focuses on discussing the problems, such as data dispersion, lagging in-
dicators, and weak security that occur in the financial due diligence of mergers and acqui-
sitions, and establishes a process optimization framework based on data analysis. By in-
troducing a unified data interface, real-time monitoring mechanism, and data security
system, the efficiency of due diligence is enhanced. This proves that this work is of great
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significance and wide applicability in the financial due diligence of mergers and acquisi-
tions, and shows great potential in areas such as data-driven intelligent risk management
and automated report generation.
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