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+e development of a financial analysis system is essential for modern businesses to improve their management systems. In light of
the global financial crisis, it is even more critical for businesses to develop a rigorous financial analysis system to avoid risks. DM
does not necessitate the development of a complex mathematical theory; as long as data are filtered, hidden features between data
can be found.+e decision tree algorithm is one of several DMmethods. With the rapid advancement of DM technology, theories
and applications related to it are maturing at a rapid pace. +is study will develop a decision tree-based enterprise financial risk
analysis and early warning model, analyze enterprise financial influencing factors, apply the decision tree method to enterprise
financial risk analysis and early warning, and provide a reference for enterprise financial risk early warning and risk
control decision-making.

1. Introduction

Many scholars studying enterprise management focus on
how to make businesses succeed, but pay less attention to
how to keep businesses from failing [1]. However, a large
number of enterprise management case studies show that
due to the uncertainty of the objective environment and
people’s limited ability to understand it, as well as poor
internal management of the enterprise, it may lead to an
enterprise crisis, but the enterprise has no forewarning of the
crisis, and no preventive measures, resulting in enterprise
management failure [2]. A financial analysis system is a real-
time monitoring system for potential risks in business
management activities based on enterprise informatization
[3].+e construction of a financial analysis system is of great
practical significance to improve the management system of
modern enterprises. Especially under the background of
global financial crisis, the establishment of a scientific fi-
nancial analysis system is more important for enterprises to
prevent risks [4]. Enterprise financial management involves
many and complicated work contents, which requires fi-
nancial managers to plan and deploy enterprise financial

management contents reasonably based on the development
of market economy, so as to ensure the smooth progress of
enterprise financial management activities. +erefore, how
to find and correctly predict financial crisis as soon as
possible is of great practical significance for reducing en-
terprise operation risk, protecting the interests of investors
and creditors, supervising listed companies by government
departments, and preventing financial crisis [5]. If an en-
terprise can establish an effective financial analysis system, it
can find and take effective measures to avoid greater losses
when the enterprise’s financial situation is just in crisis, so
that the enterprise can remain invincible in the fierce market
competition [6].

Data mining (DM) does not require complex mathe-
matical theoretical derivation. As long as data filtering is
used, the hidden characteristics between data can be found
[7]. A decision tree is a case-based induction system that can
generate decision tree representation classification rules
from a set of unorganized and irregular examples [8, 9].
Traditional statistical models include multivariate discrim-
inant analysis model and logarithmic regression model [10].
Statistical models have obvious interpretability, but they
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often require data to obey assumptions such as multivariate
normal distribution, and their stability is not high [11].
Financial risk exposure is often the last stage of overall risk
exposure; that is, all potential problems begin to appear and
are exposed in the form of financial risk [11, 12]. +is study
will establish the enterprise financial risk analysis and fi-
nancial crisis early warning model based on the decision tree
algorithm, analyze the enterprise financial influencing fac-
tors, apply the DM method to the enterprise financial risk
analysis and crisis early warning, and provide reference for
the enterprise financial risk crisis warning and risk control
decision-making.

With the development of IT, some classification and
prediction algorithms of AI and machine learning have
also been introduced into the field of financial credit risk
assessment, mainly including the methods of an artificial
neural network [13, 14] and decision tree [15]. +e fault
tolerance, flexibility, and generalization functions of an
artificial neural network are all excellent. However,
neural network modeling is a difficult approach to master;
training a model takes a long time and thousands of it-
erations, and it also needs human troubleshooting [16].
+e traditional financial management strategy is no
longer applicable to the current enterprise financial
management. It can be said that seeking an innovative
and forward-looking financial management strategy has
become an urgent problem to be solved in the current
enterprise financial management [17]. Decision tree is a
top-down classification method. It constructs a decision-
making knowledge representation by learning a group of
training samples [18]. According to the essential re-
quirements of the theoretical connotation of enterprise
financial early warning mechanism, taking the theoretical
scientificity and practical operability as the basic re-
quirements, this study starts from two aspects of short-
term early warning and long-term early warning, and
uses the early warning analysis methods of qualitative,
quantitative, and qualitative and quantitative to establish
an early warning system that can effectively predict en-
terprise financial crisis. Compared with a neural network,
decision tree is easier to understand. Decision tree has the
advantages of low requirements for data preparation,
allowing the existence of outliers, high speed, high pre-
cision, and simple generation mode.

2. Related Work

Literature [19] proposes that the establishment of a decision
tree can be completed as long as the database is scanned
several times, which also means that less computing re-
sources are required, and the situation containing many
predictive variables can be easily handled. Literature [20]
employs a linear probability model to examine the banking
industry’s early warning system for financial crises. A linear
probability model is a subset of a multivariate analytic model
that may be used to evaluate the likelihood of a company
failing. According to literature studies [21, 22], the financial
crisis early warning model must be adjusted in accordance
with the production and operation status as well as the

financial status of enterprises, in order to ensure that the
discrimination rules of the early warning model are suitable
for the current market environment, given the continuous
development of computer technology and AI and the in-
creasing necessity of enterprises to deal with the changeable
market competition environment. Literature [23] ques-
tioned the traditional way of using all available financial
ratios to predict enterprise crisis based on the correlation
between some financial ratios and the lack of distinction
between the importance of each ratio. Literature [24] first
used discriminant analysis to extract 5 financial indicators
with prediction ability from 22 financial indicators and
conduct modeling analysis.+e decision tree algorithm has a
greater accuracy for financial crisis early warning than the
Z-score scoring model, according to literature [25]. Liter-
ature [26] uses nine independent variables and finds at least
four types of variables that significantly affect the company’s
bankruptcy probability: company size, asset structure,
company performance, and current asset liquidity, which are
put into the model.

Most of the financial early warning indicators put for-
ward in the above research are common financial evaluation
indicators. Financial evaluation indicators cannot sensitively
and timely reflect the risk degree of enterprise financial
situation, and they do not correspond the financial risk
analysis with early warning indicators one by one, so as to
accurately diagnose the hidden dangers of enterprise fi-
nancial crisis. Based on the theory of enterprise early
warning management and macro-economic early warning
methods, this study analyzes the financial warning sources
that lead to enterprise failure and the financial influencing
factors that identify enterprise crisis, and builds a financial
early warning model based on the decision tree algorithm.

3. Methodology

Cash is the blood of the enterprise, the primary factor
restricting the business activities of the enterprise, and the
focus of attention of operators, investors, and creditors [27].
+e bankruptcy of many enterprises is caused by insufficient
cash flow and inability to repay debts when due.+e analysis
basis of cash flow early warning is the cash flow statement of
various industries and enterprises. If the cash flow exceeds
the needs and there is surplus cash, it has strong adaptability.
Income quality mainly analyzes the proportional relation-
ship between accounting income and net cash flow [28]. +e
operating ability index is an index to measure the efficiency
of an enterprise in using its resources, which reflects the
enterprise’s ability to manage assets [29]. If the operating
ability is poor, it may indicate the possibility of financial
crisis in the future.

+e definition of the information entropy can be de-
scribed as follows:

Entropy(s) � 􏽘
n

i�1
−pilog2pi. (1)

Here, pi is the proportion of S belonging to category I, S
represents the sample set, and n represents the number of
target attributes.
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We can define the information gain as follows:

gain(S, A) � entropy(S) − 􏽘
v∈Value(A)

Sv

􏼌􏼌􏼌􏼌
􏼌􏼌􏼌􏼌

|S|
entropy Sv( 􏼁. (2)

Among them, Value (A) is the value set of attributeA, v is
a value in Value (A), |Sv| is the number of samples whose
attribute A takes the value of mouth, and |S| is the total
number of samples.

We can define the information entropy as follows:

gain ratio(S, A) �
gain(S, A)

SI
,

SI � − 􏽘
n

i�1

Si

􏼌􏼌􏼌􏼌
􏼌􏼌􏼌􏼌

|S|
log2

Si

􏼌􏼌􏼌􏼌
􏼌􏼌􏼌􏼌

|S|
.

(3)

Among them, S1 to Sn are a set of n samples formed by
dividing S with n-valued attributes.

We can define the normal gain as follows:

NG �
gain(S, A)

log2 n
. (4)

It is shown that the information gain standard tends to
prefer finer division, whereas the information gain rate
prefers uneven division, and the normal gain is more ef-
fective than the former two.

In order to ensure the innovation effect of enterprise
financial management, enterprise managers should give
priority to building a good corporate financial culture at-
mosphere and provide a good guarantee for the smooth
progress of various financial management activities of en-
terprises. In the process of practice, it is suggested that the
internal publicity and management of enterprises should
focus on the importance of financial innovation, so that all
employees can form a good sense of enterprise financial
management [30]. It is best to integrate humanistic ideas
into the process of creating financial innovation culture to
ensure the formation of a harmonious atmosphere of cor-
porate culture. To change the traditional concept of enter-
prise financial management, first of all, it is necessary to
make the enterprise management pay attention to and ac-
cept the brand-new financial management system, and have
its own system to change the concept of enterprise financial
management. +e adoption of brand-new management
concepts by management in enterprise management can
effectively promote the pace of reform and innovation of
financial management concepts, and fully implement the
reform and innovation of enterprise financial management
concepts.

Usually, the cash flow of business activities should be
positive, the cash flow of investment activities should be
negative, and the cash flow of financing activities should
be positive and negative. However, as a whole, cash can
flow between operation, investment, and fund-raising
activities, and it is not possible to judge whether an en-
terprise is safe and its security degree only by the flow level
of a certain activity, the positive and negative ratio among
various activities. Figure 1 shows the structure of an

intrusion detection system for the enterprise financial
system.

+e first year or previous year’s data of an enterprise
should not be taken as a critical point of the enterprise’s
security or crisis, so financial ratios such as the growth rate of
the enterprise’s net operating cash flow calculated from this
can only reflect the fluctuation of the enterprise’s cash flow,
not the security or crisis degree of the enterprise. Cash flow is
what an organization can really use to pay off its debts, and a
comparison of cash flow and debts can better reflect its
solvency. +e cash flow ratio and total cash liabilities ratio
are two financial early warning indicators that reflect li-
quidity. +e cash flow ratio is the most detailed financial
ratio for evaluating an organization’s short-term solvency. It
corrects the flaw in traditional ratio analysis that is the
current ratio index, and it can dynamically and historically
monitor a company’s short-term solvency. According to the
premise of the decision tree algorithm, financial early
warning necessitates index selection, training, and testing.
+e specific design concept is depicted in Figure 2.

Solvency refers to the ability of an enterprise to repay
debts due, and the income obtained by the enterprise in the
current period should first repay various debts. +e indi-
cators of solvency include the repayment ratio of principal
and interest of due debts, the ratio of operating net cash flow,
the guarantee multiple of cash interest, and so on. +e
analysis indexes of enterprise’s ability to pay mainly include
the net cash flow of common stock per share operating
activities, the net operating cash flow of paying cash divi-
dends, the financing ratio of investment activities, and the
cash reinvestment ratio. However, these indicators are not in
line with the definition of enterprise’s ability to pay. +e
income earned by enterprises should be used to repay debts
first and then used to meet various expenses. +e enterprise
financial crisis early warning theory is a broad concept that
spans several fields. It is a knowledge that covers many
disciplines, such as enterprise risk management, project
investment management, dynamic information technology,
and mathematical modeling. +e research of enterprise fi-
nancial crisis early warning is to mine rules with high trust
according to the fluctuation of financial indicators. When
the fluctuation of indicators exceeds a certain range, the
system should give an early warning.

If xi ∈ Rn is the factor influencing the financial risk
forecast, yi is the financial risk forecast value. +e financial
risk prediction model based on the decision tree algorithm is
to find out the relationship between xi and yi, which is given
as follows:

f: R
n⟶ R,

yi � f xi( 􏼁,
(5)

where Rn is the factor that affects the financial risk forecast.
According to the decision tree algorithm, establish the fi-
nancial risk prediction model as follows:

f(x) � 􏽘
k

i�1
ai − a

∗
i( 􏼁K x, xi( 􏼁 + b, (6)
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where x is the factor that affects financial risk and xi is the i

sample in the k sample. K(x, xi) is the kernel function,
which is given as follows:

K(x, y) � exp −
‖x − y‖

2

2σ2

􏼌􏼌􏼌􏼌􏼌􏼌􏼌􏼌􏼌

􏼌􏼌􏼌􏼌􏼌􏼌􏼌􏼌􏼌
. (7)

In the case of insufficient assets, entrepreneurs must
borrow or finance a large amount, so they must mortgage
most of the income obtained when the project is successful.
When an enterprise lacks solvency, it will result in insuf-
ficient funds, delayed payment of interest, and principal to
creditors, which will easily lead to financial crisis and
bankruptcy. In financial early warning, the ratio of long-
term debt to working capital and asset-liability ratio are
mainly used. +e asset-liability ratio is the core index of
long-term financial early warning, which reflects how much
of the total assets are raised by borrowing and reflects the
long-term solvency of enterprises. When the rate of return
on investment is greater than the loan interest rate, the more
loans, the more profits, and the greater the financial risk.

4. Result Analysis and Discussion

Enterprises cannot grow without the support of funds,
which are required for their operations. Enterprise fund
management is a critical component of enterprise fi-
nancial management, as it introduces risks to enterprise

internal management, such as capital, management, and
business risks. Enterprise financial management objec-
tives evolve and change in response to changes in the
market economy environment of their industries, and
financial management objectives evolve and change in
response to changes in the market economy and social
consciousness. As a fundamental assurance to enable the
seamless implementation of business financial innovation
management, financial innovation culture may have a
direct influence on enterprise financial management level
to some extent.

+e risk assessment of this study will start from quali-
tative and quantitative aspects, and qualitative assessment,
such as expert consultation and scenario analysis, will be
used for moral hazard judgment. Regarding the cash flow of
enterprises, the financing amount will be determined
quantitatively, such as the decision tree algorithm. Most of
the current risk management is limited to compliance and
internal control. Most of the operating funds of enterprises
come from financing channels, and most enterprises belong
to family nature, which is influenced by the family factors of
initial enterprise financing. Family management is also the
obstacle of enterprise fund management, and most financial
management problems appear here. Because there is no
professional management of funds, the management effect
of enterprises is not good. Because most of the funds raised
by enterprises are bank credit, the low reputation of en-
terprises will lead to difficulties in bank loans, which will
have an impact on enterprise financing. If enterprises lack
funds for development, it will lead to difficulties in capital
turnover and hinder the progress of enterprises. Figure 3
depicts the link between enterprise size and cost.

As a matter of fact, the enterprises themselves lack
awareness of innovative ideas, which leads to the lack of
awareness of innovative ideas of financial management
among enterprise financial managers. In the long run, the
financial management of enterprises is difficult to reach the
expected level and even lags behind. +e basic function of
enterprise financing is to enable enterprises to obtain certain
capital for further development and expansion with the
lowest risk, and this kind of financing method belongs to the
basic financial financing method. However, as the economic
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Figure 1: +e construction of an intrusion detection system for an enterprise finance system.
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Figure 2: Design idea of a financial early warning model.
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system develops and changes, the concept of knowledge
economy gradually gains a dominant position in the com-
position of enterprise assets, and enterprises will include
knowledge capital in financing, laying a solid foundation for
knowledge capital to become the core capital of enterprises
and, as a result, knowledge capital will gradually become an
important core capital for enterprises to survive. Internal
control is a key component of enterprise financial man-
agement, as it ensures the legality of financial actions, the
real effectiveness of financial information, and the integrity
of firm assets.

Enterprise financial management evaluation is an im-
portant link in enterprise financial management, and it is
also the best way to test enterprise financial management
ability and innovation ability, which can effectively help
enterprise financial management to find out shortcomings,
thus contributing to the reform and innovation of enterprise
financial management. Moreover, the construction of en-
terprise financial management evaluation mechanism
mainly depends on the economic added value of enterprises,
the amount of circulating capital, and the market demand in
the industry.+e evaluation is only aimed at the capital value
targets of enterprises, and isomorphic and effective evalu-
ation methods are used to find out the development process
of innovation mechanism of each unit in enterprise
management.

+e major purpose of business financial early warning is
risk control, which includes not only anticipating financial
hazards but also identifying the reasons that contribute to
financial difficulties in a timely manner. Figure 4 depicts the
evaluation and modification of risk variables.

+e analysis shows that the business is sensitive to
business risks and less sensitive to financial risks. +e
financial management system lacks the support of an
innovative theory, and it is generally difficult to provide
internal driving force for the deepening development of
enterprise financial management. In addition, appropriate
combination or introduction of modern financial man-
agement technology can provide guarantee for the sound
development of the enterprise financial management
system. However, some enterprises lack this awareness, so

they lack soundness in the construction of the financial
management system. +e improvement of enterprise
management ability comes from all directions, and with
the popularization and development of new enterprise
management concepts and methods in the current era, the
overall management level of enterprises in all aspects is
constantly improving, and as the core of enterprise
management, the enterprise financial department should
constantly study and improve the enterprise financial
management ability. For example, the importance of
implementing innovative financial management should be
made clear, and the inefficiency of financial management
in the past should be avoided. When necessary, relevant
innovation management training activities can be held
regularly, so that financial personnel can know the
shortcomings of their own management consciousness in
time. In practice, it is suggested that financial personnel
should actively improve specific problems, avoid previous
management risks, and ensure that the overall financial
management effect of enterprises can achieve the expected
results.

Compare the indexes at the same level and provide a
proportionate scale score based on the indexes’ relative
relevance. Figures 5 and 6 depict the data link between
weight and assessment value.

In view of the lack of innovative awareness of financial
management in enterprises at present, it is suggested that
enterprise leaders should deepen their awareness of financial
management in enterprises from multiple working levels, so
that all employees in service can clearly understand the
importance of innovative financial management. Focus on
the integration and strengthening of enterprise financial
management activities, and try to infiltrate financial inno-
vation management into all management links. With the
continuous development of China’s market economy, the
competition among enterprises is becoming more and more
fierce, and the financial management department has
gradually played a greater role in the management of en-
terprises. However, with the development trend of modern
enterprises, enterprises have put forward higher require-
ments for the ability and professionalism of the staff of the
financial management department, and enterprises need to
regularly carry out knowledge learning and skills training for
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the staff of the financial management department, so as to
improve the standards of financial management.

Modern enterprise management believes that the
implementation of enterprise financial innovation culture is
the prerequisite to effectively promote the scientific
implementation of various business management activities
of enterprises, and it must be implemented and imple-
mented with emphasis. +e indispensable part of the fi-
nancial management system innovation is the support of the
financial management system. In reality, there is a big
difference between enterprise financial management inno-
vation and financial management system, whichmakes them
unable to form amutually promoting relationship. However,
the lag of the financial management system leads to that the
financial management system cannot provide institutional
support for financial management innovation. As promoters
of various financial management activities, it is necessary for
financial personnel to shoulder their own heavy responsi-
bilities, make clear the importance of implementing inno-
vative financial management, and avoid the inefficiency of
financial management in the past. In this study, Figure 7
shows a performance comparison of the decision tree ap-
proach with the conventional technique.

+e financial department of an enterprise not only meets
the development needs of the enterprise, but also improves
the market competitiveness of the staff of the financial
department through continuous training and study of
professional ability, and provides new impetus for the re-
form and innovation of the financial management ability of
the enterprise, thus realizing the dynamic innovation of the
financial management of the enterprise. In practice, it is
suggested that enterprise managers should give priority to
improving the content of the financial management system
to solve the problem of insufficient internal driving force of
financial management in the past. At the same time, com-
bining with IT, the related management platform system is
built to reduce the delayed effect of financial information
management.

As illustrated in Figure 8, the decision tree algorithm
model is used to the risk prediction of sample data, and the
prediction results are mostly consistent with expert
recommendations.

In practice, each assessment index is divided into three
zones: safety, early warning, and crisis, with critical values
for each zone specified. +e actual value is compared with
the critical value to determine the region where the early
warning index is located, so as to judge the degree of risk
faced by the enterprise. Single variable model analysis is
relatively simple, but it cannot comprehensively explain the
overall financial situation of the company. With the
knowledge capital gradually becoming the dominant factor
in the capital structure of enterprises, it is necessary to add
the ratio of knowledge capital to the distribution of enter-
prise wealth, and by confirming the status of knowledge
capital, people with certain knowledge capital can enter the
distribution of enterprise wealth through their own
knowledge capital and get due remuneration. In addition,
the wealth distribution system, which is used to distribute
employees’ salaries according to the assessment mechanism
such as working hours and work quantity, has been effec-
tively reformed and innovated, thus transforming into the
way of salary distribution based on the value created by
individuals for enterprises.
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5. Conclusions

With China’s enterprise bankruptcy and stock market exit
mechanisms improving all the time, most businesses have
realized the importance of putting in place a financial
presubstitution system, and their risk awareness is in-
creasing. Traditional statistical techniques require a lot of
assumptions, so they cannot handle a lot of data and are
often limited to financial data. +is research will use the
decision tree algorithm to develop an enterprise financial
risk analysis and financial crisis early warning model, assess
enterprise financial influencing factors, and apply the DM
technique to enterprise financial risk analysis and crisis
early warning. If a warning is found in this month’s op-
eration, you should check the detailed indicators to de-
termine the causes and departments of the problems, and
take appropriate measures to solve and effectively control
the problems.

Compared with neural networks, decision trees are
easier to understand. Decision tree has low requirements for
data preparation, allows the existence of outliers, and has the
advantages of fast speed, high precision, and simple gen-
eration mode. +is article is just the first attempt to apply
DM technology to financial early warning research. I believe
that with the development of IT, there will be more newer
and more accurate data analysis methods applied to the
research of financial distress early warning systems.
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analysis using cluster analysis and decision trees: a step
forward to personalized marketing in public transportation,”
Transportation, vol. 43, no. 5, pp. 725–747, 2016.

[7] J. Guo, B. C. M. Fung, F. Iqbal et al., “Revealing determinant
factors for early breast cancer recurrence by decision tree,”
Information Systems Frontiers, vol. 19, no. 6, pp. 1–9, 2017.

[8] L. Peng, L. Zhengtian, Y. Zhuo et al., “Design of wind turbine
dynamic trip-off risk alarming mechanism for large-scale
wind farms,” IEEE Transactions on Sustainable Energy, vol. 8,
no. 4, pp. 1668–1678, 2017.

[9] R. Benkercha and S. Moulahoum, “Fault detection and di-
agnosis based on C4.5 decision tree algorithm for grid con-
nected PV system,” Solar Energy, vol. 173, no. 10, pp. 610–634,
2018.

[10] D. Tien Bui, T. A. Tuan, H. Klempe, B. Pradhan, and
I. Revhaug, “Spatial prediction models for shallow landslide
hazards: a comparative assessment of the efficacy of support
vector machines, artificial neural networks, kernel logistic
regression, and logistic model tree,” Landslides, vol. 13, no. 2,
pp. 361–378, 2016.

[11] M. Korczynski, A. Hamieh, J. H. Huh, H. Holm,
S. R. Rajagopalan, and N. H. Fefferman, “Hive oversight for
network intrusion early warning using DIAMoND: a bee-
inspired method for fully distributed cyber defense,” IEEE
Communications Magazine, vol. 54, no. 6, pp. 60–67, 2016.

[12] L. Chang and H. Wang, “Research on the influencing factors
of enterprise financial management innovation,” Journal of
Taxation, vol. 32, no. 32, pp. 54-55, 2017.

[13] Z. Wu and W. Chu, “Sampling strategy analysis of machine
learning models for energy consumption prediction,” in
Proceedings of the 2021 IEEE 9th International Conference on
Smart Energy Grid Engineering (SEGE), pp. 77–81, IEEE,
Oshawa, Canada, 2021 August.

[14] Y. Ding, X. Zhao, Z. Zhang, W. Cai, and N. Yang, “Multiscale
graph sample and aggregate network with context-aware
learning for hyperspectral image classification,” Ieee Journal of
Selected Topics in Applied Earth Observations and Remote
Sensing, vol. 14, pp. 4561–4572, 2021.

0

5

10

15

20

25

30

35

Sa
m

pl
e v

al
ue

 in
de

x

Sample value
Recommended value

7 14 21 280
Time index

Figure 8: Comparison of recommended values and evaluation
values.

Scientific Programming 7



[15] X. Li, “Research on the influencing factors of enterprise fi-
nancial management innovation,” Rural Economy and
Technology, vol. 440, no. 12, p. 90+106, 2018.

[16] Y. Fan and Y. Bian, “Analysis of financial risk status and
influencing factors of listed Chinese medicine companies,”
China Pharmaceuticals, vol. 29, no. 8, pp. 56–60, 2020.

[17] M. Lande, R. L. Shrivastava, and D. Seth, “Critical success
factors for Lean Six Sigma in SMEs (small and medium
enterprises),” 4e TQM Journal, vol. 28, no. 4, pp. 613–635,
2016.
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