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With the increasing trend of economic globalization, China’s pace of promoting interest rate marketization is gradually
accelerating, and financial market volatility is increasing day by day. Credit risk is at an all-time high for commercial banks.
The most significant risk that banks face is credit risk. The methods and technologies of commercial bank risk management
have improved with the accelerating process of financial globalization, but the rationality of risk managers who implement
daily management is limited and will be influenced by emotion and will. As a result, they will be unable to implement
completely unbiased risk management, i.e., they will not be able to apply risk management objectives to daily risk management
in an optimal manner. The importance and measurement complexity of commercial bank credit risk is growing in tandem
with the financial market’s increasing complexity. The traditional credit risk assessment model is no longer adequate to meet
the requirements of today’s financial risk management system. The research into the credit risk assessment model is both
theoretically and practically significant.

1. Introduction

Commercial banks’ credit risk refers to the risk of economic
losses resulting from customers’ failure to fulfill their con-
tractual obligations, i.e., the possibility of borrowers failing
to repay bank loans in full and on time for a variety of rea-
sons [1]. The financial industry is one of the international
industries classified according to international standards,
the core of modern economy, a key industry in national
economies, and even the lifeblood of national economies
[2]. Commercial bank credit risk assessment is relatively
mature in Western developed countries, with a correspond-
ing system in both practice and theory. In China, however,
credit risk assessment research has only recently begun,
and it is still in the early stages of traditional proportional
analysis, which falls short of meeting the needs of commer-
cial banks in terms of credit risk prevention and control [3].
The connotation of risk management in commercial banks
has been continuously enriched, and management methods
and technologies have been continuously improved, but risk

management is ultimately about people, not systems or
machines, which leads to a slight deviation between the
implementation and effect of daily risk management and
the original assumption [4]. Only through the scientific
and accurate evaluation of the credit risk of enterprise cus-
tomers of commercial banks can we better provide the basis
for their loan decision-making and facilitate commercial
banks to control the credit risk more effectively. With the
deepening reform of China’s commercial institutions, com-
mercial banks have become the mainstay of the international
economic and financial system. China’s banking industry
will take the construction of enterprise credit evaluation
mechanism suitable for China’s national conditions and sci-
entific judgment of enterprise credit rating as an important
work to guide loan decision-making and enhance the ability
of risk early warning and control [5]. Under the background
of constantly changing financial environment and increas-
ingly innovative financial instruments, the stable, safe, and
healthy development needs of commercial banks require
them to devote themselves to building a healthy and
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dynamic internal control system operation mechanism,
which objectively requires commercial banks to constantly
improve the internal control mechanism and fundamentally
establish a long-term and effective risk management system.

With the development of the computational intelligence,
artificial intelligence [6] has come into the public eye and is
well known to ordinary people. Big data [7] is often associ-
ated with the Internet industry, but in fact, big data has
existed for a long time. Facing the challenge of international
banking, China’s commercial banks should use scientific and
reasonable risk management tools and means to resist risks,
and pursue the promotion of bank value to the greatest
extent on the basis of controlling the bank’s risk level. As
the main risk of commercial banks, the management of
credit risk has a special position. Commercial banks use
modern financial tools and technologies to predict, super-
vise, and control the possibility and uncertainty of debtor
default in the credit granting process, in order to minimize
possible credit losses or maximize extra credit gains, which
primarily consists of the identification, evaluation (measure-
ment), monitoring, reporting, and control of credit risks [8].
Data mining technology has become increasingly popular in
the financial sector, resulting in an uptick in academic
research on the use of data mining technology in credit risk
assessment [9]. The neural network algorithm (BP-ANN) is
one of the most promising methods in data mining technol-
ogy as a new technical means and method; support vector
machine has been extensively studied. Scholars have used
vector machines to evaluate banks’ internal credit and have
made a significant breakthrough that not only lowers our
credit risk but also protects the public. Internet enterprises
have amassed rich big data as a result of the development of
Internet platforms such as online social networking platforms,
Internet platforms, and e-commerce platforms. Cleaning these
massive online data canmake these data valuable and operable
[10]. Digitization can not only develop the clues of product
innovation in time but also make use of the huge profits
brought by the mobility of data to Internet enterprises. This
model also has a profound impact and impact on traditional
financial enterprises [11].

Making full use of the public information of enterprises
and establishing a credit risk assessment model are of great
practical significance for commercial banks to improve their
profitability and reduce the rate of non-performing loans.
Banks face all kinds of financial risks all the time in the pro-
cess of operation, among which credit risk occupies a special
and important position [12]. At present, China has not
established its own credit risk measurement model, which
is based on its own supervisor’s judgment and cannot make
objective evaluation, so credit assets cannot be quantitatively
priced or traded. At present, China’s commercial bank out-
lets are all over the country, covering a wide range [13].
With the changes of the times, many commercial banks
are also based on the Internet, e-commerce, and online
banking, but the market risks are obviously increasing [14].
Scientific and accurate credit risk assessment of commercial
banks’ corporate customers is an important step toward
improving commercial banks’ risk identification, early warn-
ing, and control capabilities, as well as the foundation for

fundamentally eliminating the impact of nonperforming
loans. However, China’s banking business has been too cen-
tralized for a long time, and credit assets account for a large
proportion of bank assets. The most important thing that
commercial banks can do to improve their ability to deal
with risks and management is to improve their credit risk
assessment level. In this paper, the modern Chinese banking
system will be divided and modeled in conjunction with
financial theory to improve credit risk, and BP-ANN, vector
machine, and other algorithms will be introduced to provide
an innovative method of independent research and develop-
ment for China’s commercial banks to measure credit risk.

2. Literature Review

Many credit risk measurement models are presented in the
literature [15], which are not only advanced in theory but
also have a high practical application value. They produce
fruitful results in terms of both breadth and depth, and they
serve as an ideological and theoretical reference for commer-
cial bank credit risk measurement research in China. Credit
risk is described as a nonlinear complex system in the liter-
ature [16]. To deal with many interacting and influencing
factor values, modern credit risk assessment requires
advanced computer science and technology as well as math-
ematical modeling knowledge. Literature [17] is a branch of
finance that studies how people make financial decisions
from a psychological standpoint. It believes that people’s
rationality is limited, that cognition and judgment are limited,
and that their actions will be influenced by their own psycho-
logical activities. Literature [18] employs an Internet-based
customer information tracking system to track and predict
customer development trends, to extract as much customer
information and potential value as possible, and to use this
data to make investment decisions. In literature [19], in order
to overcome the shortcomings of traditional empirical analy-
sis methods, such as a lack of quantitative evaluation and a
limited ability to conduct comprehensive analysis, western
scholars began to look for mathematical methods to solve
the problem of quantitative credit risk evaluation. In litera-
ture [20], there are many risk quantification models in tradi-
tional risk management theory, such as loan portfolio
dynamic optimization model and loan portfolio risk mea-
surement model. Big data technology is not restricted by it,
and massive unstructured data can also be processed. In liter-
ature [21], only by formulating strategies to meet market
demand and adapt to environmental changes can banks
improve their competitiveness and value creation level and
provide strong support for the long-term development of
enterprises. In this way, when banks are facing various chal-
lenges, they can make scientific and appropriate strategic
decisions and deployment in time and take reasonable con-
trol measures, so as to effectively resolve the crisis. The
research in literature [22] shows that a standardized, trans-
parent, and systematic internal control system is not only
an effective guarantee for the steady operation of commercial
banks in the process of seeking profit maximization but also a
fundamental measure to protect the interests of depositors,
maximize shareholder value, ensure the high-speed and safe
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operation of the financial market system and the sustainable
and healthy development of the national economy. Literature
[23] proposes to establish a BP-ANN model of credit risk for
different industries according to industry classification. The
enterprises are subdivided into industrial enterprises, com-
mercial enterprises, construction and installation enterprises,
public utilities, and other industries. Taking industrial enter-
prises as an example, they are specifically divided into two
evaluation modes: large and medium-sized industrial enter-
prises and small industrial enterprises. The initialization
under each mode is more accurate than the traditional risk
evaluation and plays an important role in loan decision-
making. Literature [24] uses the investment decision support
and risk control system integrating computer network tech-
nology, modern analysis methods, and advanced decision-
making models to make investment decisions, quantify, and
quantitatively analyze various influencing factors, so as to
obtain the decision of whether to invest, realize the real-
time processing and online service of bank credit and invest-
ment business, and make the effectiveness of investment
decisions. Rationality, scientificity, and accuracy have been
greatly improved.

To summarize, it can reflect the current situation of
China’s commercial banks, which rely heavily on data
modeling to assess the risk of confidence. How to ensure
the safety of commercial banks’ own assets and improve
the quality of credit assets is the basis of their survival and
development in the face of increasingly fierce horizontal
competition at home and abroad, as well as increasing mar-
ket risk. Scholars have also made significant contributions to
the breadth and depth of credit risk analysis. Build a rela-
tively comprehensive and reasonable evaluation index sys-
tem on this foundation to lay the theoretical foundation
for commercial bank credit risk evaluation. The introduction
of big data into commercial bank risk management has been
agreed upon, and big data will become a significant develop-
ment and transformation opportunity for commercial
banks. Domestic research began only recently. Even though
I have research experience from a variety of universities, it
does not fit in with my commercial bank. The findings of
the study are not backed up by reliable data. It is necessary
to improve dynamic, overall, and multifactor comprehensive
research.

3. Overview of Credit Risk Assessment

3.1. Credit Risk Implications. Credit risk is the oldest kind of
risk in the financial market. The concept of credit risk has
been continuously improved in the process of social progress
and the continuous improvement of financial market [25].
The daily implementation of risk management includes
finding the focus of risk and then using quantitative and
qualitative analysis methods to evaluate the degree of risk
through investigation, measurement, calculation, analysis,
and prediction, so as to guide the business operation. In
the process of business operation and management, due to
the influence of various unpredictable uncertain factors,
the actual income of bank credit funds deviates from the
expected income, so that the bank is likely to suffer losses.

It takes trust as the premise. The credit grantor’s trust in
the trustee comes from the sense of security of the trust rela-
tionship, depends on the credit level of the trustee, and
depends on the rational judgment of the credit grantor. This
kind of credit from the perspective of social psychology
emphasizes moral binding force. Due to the factors of risk
management personnel, there may be a gap between the
daily implementation behavior of risk management and the
most efficient, reasonable, and scientific behavior, which
may lead to the deviation of the implementation result from
the ideal state. Credit risk can be divided into broad sense
and narrow sense. The broad sense of credit risk refers to
the uncertainty or volatility of the influence of various
uncertain factors on commercial banks in the future, mainly
including the volatility or uncertainty of future earnings or
asset values, which makes the actual earnings of banks devi-
ate from the expected earnings, suffer losses, or obtain addi-
tional earnings. In a broad sense, credit risk not only
includes default risk but also includes the possibility that
the off-balance-sheet contingent liabilities of commercial
banks will turn into on-balance-sheet liabilities due to the
change of the debtor’s performance ability and credit rating
status, which will change the value of credit assets. However,
in the narrow sense of credit risk, there are many aspects
that lead to losses of banks. Classification of influencing fac-
tors of lenders is shown in Figure 1.

First, the of credit risk is asymmetric, that is, the uncer-
tainty of credit fund security caused by the joint action of
subjective reasons and objective conditions of the debtor,
that is, the possibility of bad debts formed by credit funds.
Usually, this loss is far greater than the interest income
brought by the performance and repayment of loans by
enterprises. The fluctuation of market price and the resulting
investment income are centered on their expectations. There
are many reasons for credit risk. From natural disasters to
changes in political and economic situation at home and
abroad and the moral quality of borrowers and lenders will
affect the repayment of bank loans. Western commercial
banks define credit risk as follows

R = f I, Eð Þ: ð1Þ

Among them, R is credit risk, work is internal factor, and
E is external factor, that is, credit risk is a function of inter-
nal and external factors. The small probability event of
enterprise default and the asymmetry of loan income and
loss lead to the deviation of the distribution curve of credit
risk income. The probability density of extreme value in loss

Industry risk

Business risk

Manage risk

Borrower′s repayment risk

Figure 1: Classification of lender influencing factors.
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area is larger than the corresponding normal distribution
probability density curve, which makes the distribution of
credit risk asymmetric, that is, the so-called “fat tail” problem.

Second, credit risk is a complex nonlinear system. Risk
managers’ attention is sometimes focused on recent inter-
bank events and risks raised by senior management or the
media, rather than on the investigation, analysis, or perfor-
mance of risk indicators, in the daily implementation of risk
management. This focus on judgment can sometimes help
with current risk management. The outcome of the evalua-
tion will be influenced by a number of factors. Before corre-
lation, credit risk is not normally distributed, and it is highly
infectious. It may have little to do with the bank where the
risk managers are stationed, and focusing on it is pointless.
On the contrary, it will squander manpower and time while
ignoring the detection and management of real threats. The
credit scoring model can be expanded by using nonlinear
discriminant analysis and the BP-ANN method. BP-ANN
is a parallel distributed pattern processing system based on
neuropsychology and cognitive science research findings.
The structure of BP-ANN is composed of an input layer,
several intermediate hidden layers, and an output layer. It
has the ability of self-adaptation, self-organization, and
self-learning similar to the human brain and has successfully
solved many thorny problems in the fields of pattern recog-
nition, combination optimization, prediction, and so on,
showing good intelligent characteristics. The neural network
model is shown in Figure 2.

Credit risk is transitive and cumulative. The formation of
“credit risk chain” cannot be separated from the transferabil-
ity of credit risk, because in financial transactions, the credit
risk of one party may lead to the credit risk of the other
party, and the credit risk of the other party may lead to the
credit risk of other counterparties handed over to it, and
thus the “credit risk chain” is formed. As the central link
in the whole credit chain, the influence of credit risk on
banks will have a destructive effect on the payment system
and will have an impact on the economy on a broader level,
which may lead to the collapse of the whole financial system
due to the domino effect, thus leading to the emergence of
the financial crisis. It is precisely because of this transmission
characteristic of credit risk that the credit risk is constantly
spreading and related, which leads to the rapid increase of
the total credit risk, which is also a potential source of the
credit crisis and even the financial crisis.

Finally, it is difficult to obtain credit risk data. Now the
data of each enterprise, as well as the development process,

and the internal system are different. Massive data has
exceeded the processing capacity of common typical data-
bases or software and hardware environments. The tradi-
tional risk system is difficult to support a large amount of
data, memory screening, and classification processing,
resulting in a large number of data being abandoned, and
people cannot use accurate data to make decisions, which
leads to the serious lag of our secondary market behind the
market risk research.

To sum up, the risks of commercial banks are generated
with the development of information bank credit business
and cannot be eliminated objectively. Although credit man-
agement is difficult, we should also face up to this problem
and transform the risks into data through continuous efforts
and a series of modeling methods such as data mining
modeling, so that people can intuitively face these problems
and solve these problems, better serve the public.

3.2. Overview of Credit Risk Assessment of Commercial
Banks. Credit risk assessment refers to a comprehensive
evaluation process in which risk managers conduct compre-
hensive and systematic analysis and research on their statis-
tical data, risk information, and nature by studying and
analyzing the types and causes of credit risk and using a
series of evaluation indicators and evaluation methods
before the occurrence of credit risk, so as to determine the
frequency and intensity of various risks. It provides a refer-
ence basis for further selecting appropriate risk treatment
methods. Commercial banks apply certain technologies to
conduct qualitative analysis and quantitative calculation on
the factors that may cause loan risk, so as to measure the loss
of loan funds and provide basis for loan decision-making.
The credit risk indicators of commercial banks are shown
in Figure 3.

At present, there are not only relatively simple qualita-
tive methods but also quantitative methods with solid diag-
nosis foundation and complex mathematical structure.
Credit risk assessment is the most critical link in the whole
process of credit risk management. The error of credit risk
assessment will lead to the improper selection of credit risk
management methods and then lead to the failure of credit

Local expert 1 Local expert 2 Local expert 3

Input layer

Output

Network gate

Figure 2: Neural network mode.

Evaluation metrics

Industry elements

Shareholding structure

Governance structure

Corporate reputation

Financial ratios

Figure 3: Credit risk indicators of commercial banks.
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risk management. The data management structure is shown
in Figure 4.

Modern credit risk assessment needs the help of
advanced computer science and technology and mathemati-
cal modeling knowledge to deal with many factors that inter-
act and influence each other. It is a research field that needs
cross-disciplinary cooperation and continuous development
and innovation. This paper uses vector machine to calculate
it. First, it is optimized by using Lagrange method, as shown
in the following formula.

L x, αð Þ = f xð Þ + 〠
p+q

i=1
αici xð Þ = f xð Þ + αrc xð Þ: ð2Þ

Among them, α = ðα1,⋯,αp+qÞ, cðxÞ = ðc1ðxÞ,⋯,cp+qðxÞÞr ,
p inequality constraints, and q equations constraint.

Let the function f ðxÞ, ciðxÞ, i = 1,⋯, p + q have a contin-
uous first-order partial derivative, and x∗ is the local solution
of the problem. If the gradient vector x∗ of the effective con-
straint at ∇ciðx∗Þ is linearly independent, or all constraint
functions are linear functions, there is a vector α∗ = ðα∗,⋯
, αp+q∗Þr of p + q dimension, so that

∇xL x∗, α∗ð Þ = ∇f x∗ð Þ + 〠
p+q

i=1
α∗i ∇ci x

∗ð Þ

= ∇f x∗ð Þ+∇ci x∗ð Þα∗ = 0,
ð3Þ

ci x
∗ð Þ ≤ 0, i = 1,⋯, p, ð4Þ

ci x
∗ð Þ ≤ 0, i = p + 1,⋯, p + q, ð5Þ
α∗ ≥ 0, i = 1,⋯, p, ð6Þ

α∗i ci x
∗ð Þ = 0, i = 1,⋯, p: ð7Þ

The above conditions are called KKT conditions. KKT
condition is a necessary condition for solving constraint
problems. The p + q dimension vector α∗ is called Lagrange
multiplier vector, and its component is called Lagrange mul-

tiplier. Optimization method is an important theory of clas-
sification problem support vector machine. The kernel
function technique of vector machine can be used to evalu-
ate the credit risk of commercial banks. It can better realize
multidimensional data classification. This model has strong
generalization ability and can meet the needs of credit rating
research. It is one of the important methods to study infor-
mation risk at present.

4. Empirical Research

The number of large commercial banks and joint-stock
commercial banks in China has remained the same in recent
years, the number of urban commercial banks has changed
slightly, and the number of rural commercial banks has
increased sharply. The rate of nonperforming loans has
decreased year by year, and the control ability of nonper-
forming loans of large state-owned banks needs to be
strengthened. Loans are divided into five categories: normal,
concerned, subordinated, suspicious, and loss. The first two
categories belong to normal loans, and the last three catego-
ries are non-performing loans. Commercial banks have
largely lightened the burden and heavy burden of history.
With the rapid economic growth, China’s loan business con-
tinues to grow, and the ability of bank asset structure is also
strengthening. However, there are still many large commer-
cial banks that are not cautious in the operation of the sys-
tem, resulting in higher nonperforming loans than joint-
stock commercial banks, and are not smart enough to
respond to market changes. As shown in the figure below,
the change of nonperforming loans of commercial banks is
shown in Figure 5.

Whether at home or abroad, the bad debt and default
data of commercial banks are trade secrets, so it is difficult
for researchers to directly obtain the data of actual defaulting
companies. For the unconventional work of risk manage-
ment, there is no fixed routine to follow, so it costs more
time and manpower. However, after time and economic
development, the original financial system has become a
shackle of economic development under the new normal.
Through calculation, it can directly reflect the size of the

Database management
system 

Method library
management system

Model library
management system

Knowledge base
management system

Database Method library Model library Knowledge base

Model selection

Suitable cell layer

Decision-making level

Figure 4: Data management structure.
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bank’s value creation ability, improve its risk management
level, and improve the bank’s value creation ability. Due to
the introduction of BP-ANN algorithm, the process of pro-
gram simulation is also the experimental process of credit
evaluation model construction and solution. Combined with
the dynamic changes of goodness of fit, the number of layers
and nodes of structural tree with BP-ANN algorithm is as
shown in Figure 6.

Figure 6 shows how the goodness of fit improves as BP-
ANN is increased, and the current optimal individual infor-
mation is recorded. To determine the best network structure,
the network is trained for seven different hidden layer nodes.
After many simulation tests, the BP-ANN model has the
smallest error when the number of hidden layer nodes is 7,
after 300 times of network iterative operation. The final
selected network learning rate LR is 0.05, with a variable step
expansion coefficient LR Inc. of 1.05, a variable step size
reduction coefficient LR Dec of 0.7, and a momentum factor
of 0.95 after repeated debugging. Figure 7 depicts the BP-
ANN training error curve.

The above Figure 7 uses 7 hidden points to test the net-
work and builds a three-layer BP-ANNBP-ANN model.
Since the BP-ANN network adopts the error back-
propagation algorithm, it is essentially an unconstrained
nonlinear optimization calculation process. When the net-
work structure is large, the calculation time is long, and it
is easy to be limited to the local minimum point. To simulate
the trained BP-ANN, usually call the input variables of the
sim function network in the BP-ANN toolbox for simulation
testing, as shown in Figure 8.

Finally, I substitute 15 training sample values as input
variables into the structural operation of the optimal indi-
vidual. The theoretical solution of the credit risk measure-
ment standard and the fitting diagram of the observed
values are shown in Figure 9.

Figure 9 The evaluation model basically reflects the
change of credit security. Through the above simulation test,
it can be seen that the application of BP-ANN algorithm and
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vector machine can reduce the credit risk rate of commercial
banks, more clearly reflect the feasibility and good judgment
results of the model, and have high practical value. The
model provides a prediction basis for commercial banks to
make the decision of whether to lend or not, so as to reduce
the risk.

5. Conclusion

As economic globalization continues to deepen, businesses
face increasingly fierce competition, making it more difficult
to accurately assess credit risk. Commercial banks are
becoming increasingly interested in developing a scientific
and practical credit risk assessment model. Based on theo-
retical analysis, we can see that commercial banks’ risk man-
agement has a significant impact on their ability to create
value, primarily in five areas: nonperforming loan ratio, pro-
vision coverage ratio, loan-to-deposit ratio, asset-liability
ratio, asset-liability ratio, and capital adequacy ratio. China’s
commercial banks, on the other hand, have not yet fully
achieved standardized and compliant internal control man-
agement due to development and internal control manage-
ment limitations. The majority of the research findings are
used to examine the mechanism of commercial bank credit
risk formation in China from the perspective of macropolicy
management, or to examine the process of commercial bank
risk formation from the perspective of system and institu-
tional changes. There are few studies on commercial bank
risk management from a financial perspective to establish a
systematic management system. Based on financial theory,
this paper investigates the drawbacks of commercial bank
development and the current state of information risks and
proposes the BP-ANN and vector machine algorithms for
data classification, which improve classification accuracy
and give credit risk assessment a new lease on life. Finance
research and development have a significant impact on
information development. Due to a time constraint, the

research presented in this paper is not exhaustive; however,
we will continue to research this topic in the future.
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