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Prediction and comparison of the impact
of COVID-19 epidemic on the financial
industry of major countries based on neural
intelligent algorithm
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Abstract. The global economy appears the trend of anti-globalization under the influence of COVID-19. Based on the
input-output table of lead database from 2006 to 2020, this paper divides the factors that affect the development of financial
industry in China, the United States and Russia into six aspects: price, intermediate input, household consumption, government
consumption, export and import. ADGA-BP neural network model is proposed in this paper, which is based on six aspects
of price, intermediate input, consumer, government consumption, export and import. The intermediate input is decomposed
from the perspective of industrial structure to study the interrelationship between financial industry and other industries in
the three countries. The results show that the intermediate input is the main factor in the development of financial industry
in the three countries, but the source industries of the intermediate input are not the same; the two factors of household
consumption and price are closely related to the development of financial industry in the three countries, and they all play
a role in promoting China, while the relationship between household consumption and the United States and between price
and Russia is reverse; Government consumption only has a significant impact on Russia; from the perspective of mutual
influence, the mutual investment between the financial industry of China and the United States is relatively large, while
the relationship between the Russian financial industry and the two countries is relatively weak. It shows that under the
background of covid-19, the development of financial industry is affected.
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1. Introduction

The gradual spread of covid-19 has affected the
economic globalization. China’s financial industry
continues to explore and develop. However, with
the deep development of Global trade cooperation,
global value chain (GVC) analysis becomes more and
more important. In the context of global value chain,
a country’s financial industry is not only affected
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by domestic factors, but also by international fac-
tors. Therefore, the development of China’s financial
industry into the analysis framework of the global
value chain, explore the domestic and foreign factors
that affect its development, has a certain directional
role in the healthy development of China’s financial
industry [1, 2].

According to the description of covid-19 transmis-
sion route in Chinese medical treatment program,
the main transmission route is through respiratory
droplets and contact. In short, novel coronavirus is
only exposed to one way: droplets directly spit into
the mucosa, such as mouth, eye and nose, mainly in
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close contact, such as speaking loudly, unprotected
Department of Stomatology, ophthalmology, respi-
ratory tract operation, etc., through the hand contact
mouth, eyes and nose of the new coronavirus. There-
fore, wearing masks and washing hands are very
important to cut off the transmission channels. In this
vulnerable situation, the financial industry of various
countries is impacted.

As a global financial center, the United States has
certain advantages in capital and technology, and
its financial industry has been growing faster than
other sectors [3]. Although China’s financial ser-
vice industry has achieved rapid development, the
competitiveness of the financial industry is still far
behind that of the United States [4–8]. China and
Russia are two big BRICs countries, both of which
are transition countries. Since the 1990 s, China and
Russia have implemented the institutional changes
of financial system. However, due to the different
domestic political and economic environment, China
has adopted a gradual reform of the financial sys-
tem. Russia has gone through the process of reform
from radical to gradual. The comparison of the devel-
opment of the financial industry between China and
Russia also has some enlightenment for the develop-
ment of China’s financial industry [9–11]. Therefore,
this paper selects China, the United States and Rus-
sia as the representatives of the fast-growing financial
industry of emerging countries, the financial indus-
try of western developed countries and the big heavy
industry country whose status needs to be improved to
carry out the international comparison of the influenc-
ing factors of the development of financial industry,
which has practical guiding significance for the devel-
opment of China’s financial industry [12].

Therefore, based on the neural network model,
this paper simulates and forecasts the development
speed and quality of the financial industry, reveals
the development trend of the financial industry under
the multi-objective condition of the new normal, and
provides a reference for the government to control
the financial industry, optimize the structure of the
financial industry, and promote the financial industry
to support the new normal [13].

2. Journals reviewed

For the development factors of financial indus-
try, foreign scholars have some qualitative research.
Scholars believe that the development of a coun-
try’s financial industry is mainly limited by its

own financial industry foundation. The basis of
financial industry is mainly determined by financial
institutions, financial technology and industry rules.
Scholars have studied the impact of European bank
liquidity on the development of the financial industry,
pointing out that as an important part of the service
industry, the financial industry plays an important role
in promoting the development of the service indus-
try. Scholars use the input-output table to study the
structural changes of the service industry in the UK.
The sources of the growth of the service industry
are divided into two aspects: price and quantity. The
quantitative reasons can be specific to the changes
caused by the communication demand of the com-
mercial service industry and the changes caused by
the industrial production demand. Scholars studied
the situation of Swedish enterprises from 1992 to
2000, and believed that technological change and the
growth of TFP played an important role in promoting
the development of Swedish service industry. Schol-
ars believe that the rapid development of economy
and the improvement of people’s income provide an
important environmental guarantee for the rise of ser-
vice industry, and the socialized division of labor
and industrial adjustment lay the foundation for the
improvement of the importance of service industry
[14–19].

Financial time series forecasting is mainly based
on ARIMA and arch models. Some scholars use
ARIMA model to predict financial time series. For
example, some scholars use amima model and MLPs
to predict S & P 500 index, Shenzhen Composite
Index and Dow Jones industrial index. This model
has become a common model to deal with station-
ary time series, but it is difficult to explain the
nonlinear relationship between variables and accu-
rately predict the complex time series such as finance
based on the linear relationship. In order to improve
the prediction effect of time series, the regression
conditional heteroscedasticity (arch) model was pro-
posed. The generalized autoregressive conditional
heteroscedasticity (GARCH) model has been pro-
posed and developed, and has attracted the attention
of scholars in the prediction of financial time series
data. For example, GARCH, EGARCH, mmgarch,
FIGARCH and other methods predict the volatility
and risk value of international crude oil price. Based
on EGARCH model and Markov model, Chinese
scholars predict the volatility of Shanghai interbank
offered rate.

However, ARIMA and arch models have a com-
mon disadvantage. They all need to describe the
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linear or nonlinear relationship between variables
through specific expressions. With the recognition of
the complexity of the financial system, it is found that
the relationship between the nonlinear financial time
series data is very complex, and the nonlinear charac-
teristics cannot be fitted with a specific model. This
disadvantage seriously affects the prediction effect of
this kind of model.

With the rise of intelligent prediction model, neural
network model provides a new way to solve this kind
of problem. As a natural non-linear modeling, neu-
ral network model can mine the complex non-linear
characteristics behind the data, and it does not need
to assume the specific function form between the data
in advance. It has attracted more and more attention
in the field of financial non-linear time series pre-
diction, among which the most representative is BP
neural network model. BP neural network is used to
evaluate the internal control activities of enterprises.
BP neural network technology is used to build the
performance evaluation model of listed commercial
banks, and to train and simulate the performance of
sample banks.

But BP neural network also has some limitations.
Scholars point out that BP neural network model
does not have the ability of global search, and local
minimum value is easy to be trapped. Learning con-
vergence speed is too slow. The single application of
BP neural network is often ineffective. Therefore, it is
necessary to optimize the initial weight of BP neural
network with evolutionary algorithm. Scholars point
out that genetic algorithm has the characteristics of
global optimization. BP neural network is easy to fall
into local minimum and slow convergence speed in
prediction, which can be overcome and more effec-
tive in prediction. The stock return is predicted by the
cyclic neural network model optimized by genetic
algorithm. Genetic algorithm (GA) and simulated
annealing (SA) are used to improve the prediction
accuracy of BP neural network, and the investment
yield of Japanese stock is effectively predicted. Chi-
nese scholars predict the financial security situation
in 2015. Through comparative analysis, it is found
that GA-ANN has better fitting accuracy than radial
basis function neural network, BP propagation neural
network and generalized regression neural network.
GA-BP model was adopted. Simulate the interaction
between monetary policy regulation and economic
growth rate and quality under the new normal con-
ditions, and predict the economic growth rate. These
scholars all think that genetic algorithm can overcome
the local convergence problem of neural network,

and the combination of genetic algorithm and neu-
ral network is more accurate than the single neural
network. With the deepening of research, scholars
are committed to the improvement of genetic algo-
rithm, and propose a prediction model based on the
combination of genetic algorithm rough set attribute
reduction method and neural network to predict the
stock. The operation speed and accuracy of the neu-
ral network model optimized by genetic algorithm
are further improved.

It can be seen that genetic algorithm combined
with neural network model has been used to predict
the stock market, foreign exchange market and other
financial time series data, which is the direction of the
future research and development of complex financial
system prediction. However, there are two problems
in the existing research: first, the single genetic algo-
rithm is usually combined with neural network, while
the genetic algorithm has some problems such as
slow convergence speed and “premature” conver-
gence in the process of optimization, which need to
be improved; Second, it focuses on the construction
of multiple input and single output models, such as
the prediction of single variables such as stock market
returns, stock prices, and so on.

In contrast, this paper overcomes the limitations of
the existing research, uses adaptive genetic algorithm
to optimize BP neural network to build a multi-layer
network structure, multi input and multi output sim-
ulation prediction model, and compares the results
of genetic algorithm to optimize BP neural network
simulation model, to simulate and predict the devel-
opment trend of financial industry system under the
new normal and multi-objective. The innovation of
this paper is mainly reflected in two aspects: first,
the selection of research content not only consid-
ers the goal of considering both the development
speed and quality of the financial industry, but also
combines the new normal multi-objective conditions;
Secondly, the selection of research methods can not
only improve the operation speed and convergence
accuracy of traditional neural network model, but
also reveal the complex characteristics of non-linear,
multi input and multi output of financial industry
system, which makes the research process closer
to reality and the research results more reliable.
This paper not only has an important guiding role
in understanding the development of China’s finan-
cial industry under the new normal and promoting
financial support for the development of China’s
economic new normal, but also has an important the-
oretical significance in enriching and developing the
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research paradigms and methods of financial industry
theory.

To sum up, although the domestic literature has
made some empirical analysis on the factors affecting
the development of the service industry, and the for-
eign literature has also made qualitative research on
the factors affecting the development of the financial
industry, there is no literature that has decomposed
the factors affecting the development of the financial
industry, let alone has not used the noncompeti-
tive input-output method to do in-depth quantitative
research. However, it is an urgent issue for us to
understand why the financial industry develops and
what factors promote it, and to make an international
comparison of these factors. In order to explore the
above problems, this paper analyzes the development
of financial industry from a structural perspective.
Based on wiod’s noncompetitive input-output table,
this paper quantitatively analyzes the reasons for
the growth of China, the United States and Russia’s
financial industry from six factors: price, domestic
intermediate input, import, household consumption,
government consumption and export, and makes a
comparison among the three countries. Based on the
research of the final demand factors of the financial
industry and the methods used when the propor-
tion of China’s service industry changes, this paper
makes two improvements: first, because the invest-
ment factors show the formation of fixed capital in
the input-output table, and the service industry has
the characteristics of nonphysical products, so the
impact of investment on the whole service indus-
try including the financial industry is very small, this
paper will delete it; Second, this paper further decom-
poses the intermediate input factors among the six
structural factors, and studies the internal relation-
ship of the three countries’ financial industry from
the perspective of mutual investment in the finan-
cial industry between China, the United States and
Russia.

3. Research design

3.1. Basic principles of the model

The hidden layer is composed of several indepen-
dent neurons, and the neurons in each layer do not
interact with each other, and all the neurons in each
layer have signal transmission, as shown in Fig. 1.

Genetic algorithms (GA) is a kind of random
global search and optimization method, which is

Fig. 1. BP neural network structure chart.

developed by imitating natural selection and evo-
lution of species. By improving BP neural network
with genetic algorithm, the better initial weights and
thresholds of neural network can be obtained, the
local minimum of network training can be avoided,
and the convergence speed can be improved. How-
ever, due to the fixed parameter setting of genetic
algorithm, there is certain randomness and blind-
ness in the process of optimization, which leads to
stagnation near the local optimal solution in the late
stage of search, slow down the population evolu-
tion speed, even non evolution phenomenon, and
finally no optimal solution can be found. Adap-
tive genetic algorithm (adga) effectively solves the
randomness and blindness of genetic algorithm selec-
tion, crossover and mutation. It can adaptively change
the size of crossover probability and mutation prob-
ability in the process of algorithm implementation.

The randomness of initial weight and threshold
of BP neural network is avoided. The optimal ini-
tial value is obtained. The generalization mapping
ability of BP neural network is effectively improved.
Neural network has fast convergence and strong
learning ability. The new network structure formed
by the combination of adaptive genetic algorithm and
BP neural network can improve the performance of
neural network. It has both the self-learning abil-
ity of neural network and the global optimization
search ability of adaptive genetic algorithm. There-
fore, ADGA-NP neural network model is better than
single neural network model and GA-BP neural net-
work model in predicting the development trend of
financial industry system under the new normal.
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3.2. Model construction

The development trend of financial industry is
influenced not only by the allocation of internal finan-
cial resources, but also by other external factors such
as new normal multi-objective conditions. All kinds
of influencing factors have different effects, degrees
and directions on the financial industry, and there are
complex nonlinear relationships. How to determine
the main influencing factors and the weight of each
factor has become a difficult problem to reveal the
development of the financial industry system. Adga-
bp neural network can extract all kinds of information
in financial industry system and new normal envi-
ronment, learn the characteristics of new normal and
financial industry system, and train the network struc-
ture of financial industry system. The optimal weight
sequence of financial industry system is output. The
optimal simulation network is obtained. Under the
condition of new normal and multi-objective, the
development trend of financial industry system is pre-
dicted more scientifically. The development trend of
financial industry is influenced not only by the alloca-
tion of internal financial resources, but also by other
external factors such as new normal multi-objective
conditions. All kinds of influencing factors have dif-
ferent effects, degrees and directions on the financial
industry, and there are complex nonlinear relation-
ships. How to determine the main influencing factors
and the weight of each factor has become a difficult
problem to reveal the development of the financial
industry system. Adga-bp neural network can extract
all kinds of information in financial industry system
and new normal environment, learn the character-
istics of new normal and financial industry system,
and train the network structure of financial indus-
try system. The optimal weight sequence of financial
industry system is output. The optimal simulation net-
work is obtained. Under the condition of new normal
and multi-objective, the development trend of finan-
cial industry system is predicted more scientifically.

In this paper, an adaptive genetic algorithm is pro-
posed to optimize the prediction model of BP neural
network for financial industry system under the con-
dition of new normal and multi-objective. The main
steps are shown in Fig. 2.

Firstly, the structure of BP neural network is deter-
mined, including the number of layers, input layer
and output layer neuron nodes, training samples and
test samples.

Set the number of input layer nodes n, input vector
X = (x1, · · · , xi, · · · xn), hidden layer nodes m,

Fig. 2. Flow chart of BP neural network optimized by adaptive
genetic algorithm.

hidden layer output vector H = (h1, · · · , hj,

· · · hm), output layer nodes k, output layer output
vector Y = (y1, · · · , yl, · · · yk). wij, vjlis the con-
nection weight of input layer to hidden layer and
hidden layer to output layer. σi, θ is the threshold
value of hidden layer and output layer respectively.
The relationship between each layer is as follows:

hj = g

(
n∑

i=1

wijxi + σj

)
(1)

yj = g

⎛
⎝ k∑

j=1

vjlhj + θ

⎞
⎠ (2)

Where g (•) is the transfer function.
The next step is to calculate the fitness value of the

individual, and select the operation according to the
size of the fitness. The fitness function is calculated
by the reciprocal of the sum of squares of the network
output errors:

f = 1/E (3)

E = 1

2

M∑
k=1

(yk − yk)2 (4)

Where m is the number of training samples, yk
is the expected output value of the k-th node of the
network, and yk is the actual output value.
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The purpose of selection operation is to select
excellent individuals from the population. In this
paper, the strategy of Roulette is used to select the
genetic parent individuals, and the replication sam-
ples are randomly selected according to the following
probability values:

Pi = fi/

N∑
i=1

fi (5)

Where n is the population size, the smaller Pi is,
the more likely the corresponding individual will be
selected.

In the fourth step, the adaptive genetic algorithm is
used to carry out the adaptive crossover and mutation
operation, and the optimal weights and thresholds are
obtained, which are output as the initial weights and
thresholds of BP network.

The determination of adaptive crossover probabil-
ity and mutation probability is the key of genetic
algorithm. In this paper, adaptive genetic algorithm is
used to make the adaptive crossover probability and
adaptive mutation probability automatically change
with the size of fitness. The expressions of adaptive
cross probability Pc and adaptive variable probability
Pm are as follows:

Pc =

⎧⎪⎨
⎪⎩

Pc1 − (Pc1 − Pc2)(f ′ − favg)

fmax − favg

, f ′ ≥ favg

Pc1, f
′ < favg

(6)

Pm =

⎧⎪⎨
⎪⎩

Pm1 − (Pm1 − Pm2)(f − favg)

fmax − favg

, f ≥ favg

Pm1, f < favg

(7)
Among them, fmax is the maximum fitness value

of the population, favg is the average fitness value
of the population, f

′
is the larger fitness value of the

two crossed individuals, f is the fitness value of the
individuals to be mutated, and Pc1, Pc2, Pm1 and Pm2
are constants.

In the fifth step, the training sample is used to adjust
the weight through the training function until the
training target error is satisfied. The L-M optimiza-
tion algorithm based on gradient descent and Gauss
Newton method of trainlm function is used as the
training function of BP neural network. The training
samples are trained in the whole solution space to get
a simulation network.

The sixth step uses the simulation network to train
the test samples. When the error between the network
output and the expected output reaches the preset
error convergence level, after the network training,
the optimal network weight sequence of the finan-
cial industry system is obtained, corresponding to
a trained optimal simulation network, which is the
adaptive genetic algorithm optimization of the devel-
opment trend of the financial industry under the new
normal conditions The model can be used to simulate,
control and predict the impact of financial industry
system under the new normal condition.

4. Structural decomposition of the
development of financial industry in
China, the United States and Russia under
the epidemic situation

In recent years, China’s financial industry has
experienced rapid development and gradually to
mature stage. According to the latest data from the
National Bureau of statistics, the added value of
China’s financial industry in 2019 is 3353.476 bil-
lion yuan, and its contribution to the added value of
the whole service industry has increased from 9.8% in
2010 to 13.8% in 2019. But from 2010 to 2020, the
fluctuation of different factors has different trends.
According to Equation (7), the calculation results
are presented in the form of percentage, as shown
in Table 1.

Intermediate investment provides necessary ser-
vice activities and physical products for the
development of financial industry. Among the six
factors studied, the contribution of intermediate
investment to the growth of financial industry in the
three countries is the largest, especially in China. In
the past 15 years, China’s intermediate investment
in the financial sector has increased by 109.63 per-
centage points, an average annual increase of 7.3%,
and a breakthrough of 10% in 2010 and 2011. Rus-
sia’s data also show that the intermediate input factor
has experienced a huge growth, but at the same time
the volatility is very obvious. From 2006 to 2010,
intermediate investment.

In 2011–2019, the average annual growth rate of
intermediate investment decreased by 3.4 percentage
points, showing a completely different trend. Com-
pared with other two countries, the U.S. performance
is relatively flat, but the intermediate input factor is
still the most important factor to promote the finan-
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Table 1
The styles defined in the IOSPressDoubleColumnJournal.dot file

Particular Year Price factor Intermediate input Consumption of residents

China The United Russia China The United Russia China The United Russia
States States States

2006 8.23 3.04 3.80 3.76 –0.52 –3.10 5.74 0.52 0.27
2007 –6.24 –5.88 –35.78 4.91 3.66 24.62 –0.03 2.16 9.08
2008 0.68 1.55 –4.21 7.58 4.39 19.77 3.43 1.44 6.65
2009 2.16 0.82 84.41 8.42 2.86 –10.95 4.32 1.37 –4.89
2010 –0.47 –0.83 –35.28 4.72 –4.90 6.40 0.80 –1.39 1.52
2011 –1.06 3.04 –13.13 8.44 –0.96 3.25 2.20 –1.58 1.28
2012 2.13 –0.43 –26.62 9.42 1.80 –16.21 8.65 –1.34 0.17
2013 3.18 0.67 25.22 5.67 2.09 –2.82 6.03 0.12 –1.41
2014 –0.70 –0.73 3.82 7.43 0.48 –5.12 5.26 –0.77 –0.48
2015 4.96 –0.03 –6.78 14.18 0.76 –2.32 9.44 –0.64 –1.05
2016 23.28 1.01 –3.66 11.54 2.54 –0.20 9.24 0.15 –0.41
2017 –5.50 –0.13 4.82 6.04 –3.74 –0.95 1.52 –0.63 –1.55
2018 –21.60 –4.20 –30.04 9.42 1.23 6.57 6.07 –0.43 5.35
2019 11.83 3.31 26.25 4.79 –3.49 –5.43 3.61 –3.19 –3.25
2020 1.35 0.10 1.03 3.31 –2.20 –4.10 2.68 –1.34 –2.69
Total 22.23 1.32 –6.14 109.63 4.03 9.38 68.95 –5.55 8.59
Particular Year Government consumption Imported Exit

China The United Russia China The United Russia China The United Russia
States States States

2006 0.00 0.00 –7.49 0.09 –0.02 –0.08 –0.04 –0.10 –0.04
2007 0.00 0.00 27.97 0.28 0.00 0.49 –0.02 –0.28 0.32
2008 0.00 0.00 23.26 0.64 0.08 0.41 0.01 0.21 0.25
2009 0.00 0.00 –14.37 0.97 0.07 –0.32 0.06 0.10 –0.16
2010 0.00 0.00 3.21 0.76 0.24 –0.18 0.01 –0.24 –0.12
2011 0.00 0.00 3.24 1.70 0.16 –0.04 0.06 0.24 –O.(M
2012 0.84 0.00 –2.57 0.52 0.09 0.02 0.18 0.00 0.01
2013 0.46 0.00 –8.64 0.18 0.05 –0.10 0.22 0.51 –0.03
2014 0.23 0.00 –3.79 –0.25 –0.12 –0.07 0.26 0.06 –0.03
2015 0.42 0.00 –0.82 –0.01 0.21 –0.05 0.31 0.08 0.00
2016 0.71 0.00 –3.07 –0.16 0.24 –O.(M 0.16 0.39 –0.06
2017 –0.13 0.00 –7.69 0.02 0.19 –0.02 0.04 0.30 –0.01
2018 0.20 0.00 21.54 0.03 0.04 0.03 –0.05 –0.05 0.01
2019 0.38 0.00 –13.59 0.15 0.09 –0.02 0.09 0.09 –0.01
2020 0.22 0.00 –9.69 0.09 –0.05 –0.02 0.04 0.09 0.01
Total 3.33 0.00 7.49 5.02 1.29 0.01 1.33 1.39 0.11

cial development of the United States. In the past
15 years, the intermediate input of the U.S. finan-
cial industry has been stable at an annual increase
of 0.27 percentage points without dramatic fluctua-
tions. It is worth noting that in recent years, especially
after 2008, the U.S. and Russia’s intermediate invest-
ment has shrunk to a certain extent, among which
the cumulative performance of the U.S. intermediate
investment in 2008–2011 is –8.2%, which has experi-
enced a certain degree of contraction; the cumulative
performance of Russia is –3.91%; Although China
is still playing a positive role, there is also a slight
decline compared with the previous years. There-
fore, it will take time to test whether the intermediate
input factor can be the driving force for the sustained
and stable growth of the financial industry in the
future.

5. Conclusions

Under the general trend of the influence of covid-
19, financial businesses of various countries are
affected. Based on the model of adga BP neural net-
work, the development speed and quality of China’s
financial industry under the new normal are sim-
ulated, adjusted and predicted. Compared with the
domestic and foreign literature, the innovation of
this paper is mainly reflected in the selection of
research content, which not only considers the devel-
opment speed and quality of the financial industry
system, but also achieves the goal of stable economic
growth, economic structure adjustment and innova-
tion driven. The research method can not only reveal
the nonlinear, multi input and multi output complex
characteristics of the financial industry system, but
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also optimize the neural network. The running speed
and precision of the model. Therefore, the research
results of this paper are more realistic and accurate
than other literatures.

Factors affected by the covid-19 epidemic were
found in the study. Compared with the economic
development of the United States, China and Russia,
the United States and Russia have been affected by
the epidemic for a long time. The epidemic affected
the development of the financial industry.
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