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Abstract. In the future meta-cosmic era, all technology companies may be game 

companies, and the connotation of the game industry will be further extended, and 
the industrial scale will surely enter the highest stage in history. This article attempts 

to apply the financial management model combining back propagation neural 
network (BPNN) and collaborative filtering (CF) algorithm to the virtual currency and 
intelligent financial management in the online game of Metaverse. Because of the 

phenomenon of local extremum and random selection of parameters in the financial 
management pre-alarm model of neural network, the prediction results are quite 
random. The genetic algorithm (GA) with ergodic characteristics is introduced into 

the standard BPNN, which gives each particle ergodic characteristics, controls the 
aggregation degree of particles, avoids the occurrence of local extremum, obtains 

the global optimal value and ensures the pre-alarm results of the model. The financial 
management model is more accurate in predicting the financial situation of virtual 
currency in the online game of Metaverse. Compared with the traditional decision 

tree algorithm, the recall has increased by more than 15% and the accuracy rate has 
increased by more than 20%. The proposed financial analysis algorithm of Metaverse 

virtual currency can provide some theoretical and technical support for the intelligent 
financial management of virtual currency in the future immersive online games. 
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1 INTRODUCTION 

The trend of digitalization, internet and intelligence has become a subversive force in today's society, 
which has promoted the major changes in enterprise management and the intelligent growth of 

financial management. Data and algorithm are the basis of intelligent financial data analysis. Virtual 
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currency has gradually become a new micro-payment tool because of its convenience, which has 
greatly promoted the growth of e-business and virtual network economy, and the growth of 
Metaverse technology has further promoted the extension of virtual currency functions [4]. With the 

continuous growth of computer technology and internet technology, the network has become an 
indispensable part of daily life. The rapid growth of Internet economy has changed people's lifestyle, 

and also changed the business environment for enterprises to survive and develop [21]. Due to the 
growth of the Internet and the popularity of online games, there are more and more transactions of 
virtual goods. Driven by Internet value-added services, e-business and online games, online money 

has also entered an unprecedented stage of development [6]. Virtual currency has gradually become 
a powerful means to cultivate, develop and maintain loyal online customers in the era of internet 

economy, and is gradually being widely used in the field of online marketing [7]. The work and life 
in the Metaverse era can not be separated from virtual game scenes. Games will no longer aim at 
pure entertainment, but become an indispensable tool in life scenes [13]. 

"Virtual currency" was born in such an information age, with the rapid growth of its distribution 
types and circulation, its own characteristics such as partial currency attributes, external economy 
of the network, anonymity, almost zero marginal cost of distribution and universality of circulation 

[9]. Due to the growth of innovative science and technology, people's requirements for entertainment 
activities and information acquisition are gradually increasing. In the global information age, games 

not only have a single entertainment function, but also are the carrier of new social relations [1]. 
The emergence of virtual currency has successfully solved the problem of micro-payment between 
online users and Internet application service providers, and between online users and online users, 

and the problem of offline transactions between virtual currencies has aroused the concern of 
relevant regulatory agencies [12]. In the daily analysis process, the financial department often faces 
the problems of conflict or inconsistency of financial data sources, lack of clear data standards, 

manual processing of analysis process, imperfect data analysis foundation and so on [19]. With the 
diverse changes of people's needs, how to combine the financial management of virtual currency 

with game culture and continuously enrich the interactive experience of games is the frontier topic 
of game design in the Metaverse. This article attempts to apply the financial management model 
based on the improved CF algorithm to the virtual currency and intelligent financial management in 

the online game of Metaverse, so as to continuously improve the insight, planning ability and 
prediction accuracy of the financial management system and empower the financial management of 

Metaverse virtual currency. 

At present, the Internet in China is in a new period of rapid growth. Due to the growth of the 
Internet in China, there are a large number of network service providers. While providing free 

services, these network service providers have continuously introduced various paid virtual network 
products and services [5]. With the wide application of virtual currency in the network economy and 
the substitution of virtual currency in virtual community transactions, the tentacles of virtual currency 

began to extend to the real economy, breaking through the trading space of virtual communities and 
having an impact on the real economy [23]. Driven by big data, more and more enterprises realize 

that relying on the characteristics of big data, such as large amount of data, variety of types and 
high speed of operation, they can innovate traditional financial management, improve the accuracy, 
objectivity and value of financial data, reduce financial risks and improve the profitability of virtual 

currency in the Metaverse [20]. Due to the widespread use and wide recognition of virtual goods and 
network virtual services, virtual currency began to appear in various application fields, and the 
payment field of virtual currency is also expanding [24]. In this article, the characteristics of 

interactive design of metacosmic games are analyzed in combination with people's current perceptual 
needs, and the diversified needs of users are fully considered, and the intelligent financial 

management mode of virtual currency in immersive online games under the metacosmic environment 
is put forward. The research includes the following possible innovations and contributions: 
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1. Based on the optimization of the financial management model of the future Metaverse virtual 
currency, this article puts forward an pre-alarm optimization model of the Metaverse virtual currency 
financial management based on the improved CF algorithm, which improves the reliability of the pre-

alarm results. 

2. GA with ergodic characteristics is introduced into the standard BPNN, which endows each 

particle with ergodic characteristics, controls the aggregation degree of particles, avoids the 
occurrence of local extremum, obtains the global optimal value, and ensures the pre-alarm result of 
the model. 

2 RELATED WORK 

Sun et al. think that financial management system is an important part of decision support system, 

which is mainly used to solve structured and semi-structured financial decision-making problems and 
transform unstructured financial decision-making problems into semi-structured or structured ones 
[17]. Smith pointed out that smart finance is to realize financial automation and intelligence by 

building a unified data platform of "integration of industry and finance", and provide accurate, timely 
and high-quality financial data for business analysis, business forecast, budget management, 
customer insight and other applications [16]. Al-Naser et al. combined with data mining and analysis 

technology to realize the management and decision-making of colleges and universities in view of a 
large amount of financial data generated by the management system of colleges and universities, 

and provided effective support for the management and operation of colleges and universities [2]. 
Zhu et al. summarized six factors that affect financial sharing service through questionnaire analysis 
and model test [25]. Namely, organizational structure, business process, culture, service, market-

oriented management and target planning. Yang et al. believe that the application of big data 
technology can effectively solve the problems of diversified data processing and storage in current 
decision support systems, and effectively promote the transformation of single decision support 

systems to enterprise-level decision support systems [22]. Wang et al. pointed out that financial 
management pre-alarm is to monitor the hidden dangers and risks of enterprises in real time on the 

basis of enterprise informatization, combined with enterprise financial related data and report 
materials, and send risk pre-alarm to operators through appropriate methods [18]. Huang et al. built 
a new financial management system with database as the core and networked accounting accounts, 

and formulated a unified application order [8]. Jain et al. mentioned that financial sharing service is 
to concentrate the businesses existing in different companies or departments into one business unit, 

which uses its own organizational structure to provide high-value services for other companies or 
departments [11]. Jain et al. put forward an optimized neural network model method and applied it 
to risk prediction and pre-alarm of financial management [10]. Makarewicz et al. expounded that at 

present, most enterprises carry out financial management informatization, which is mainly used to 
solve various specific financial management problems, such as fund management, cost management 
and performance management [14]. 

In the pre-alarm stage of the above model, there are phenomena of slow convergence and 
premature particles, which cannot optimize the neural network well, thus affecting the pre-alarm 

results of the model. Based on optimizing the financial management mode of the future Metaverse 
virtual currency, this article puts forward an pre-alarm optimization model of the Metaverse virtual 
currency financial management based on the improved CF algorithm, and introduces GA with ergodic 

characteristics into the standard BPNN to avoid the occurrence of local extremum, obtain the global 
optimal value and ensure the pre-alarm result of the model. 

3 INTELLIGENT FINANCIAL MANAGEMENT MODEL OF VIRTUAL CURRENCY IN 

METAVERSE ONLINE GAME 
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The COVID-19 epidemic accelerated the arrival of the Metaverse, and made people generally accept 
the concept of virtual world. The clustering effect of the growth of the Metaverse will lead to the 
rapid development and breakthrough of the underlying technologies of the Metaverse. For a long 

time to come, the innovation of the underlying technologies and the breakthrough of the integration 
of the Metaverse will bring profound influence and change to human society and daily life. Due to 

the widespread use and wide recognition of virtual goods and network virtual services, virtual 
currency began to appear in various application fields, and the payment field of virtual currency is 
also expanding. 

3.1 Metaverse Online Game Financial Data Collection 

In recent years, virtual currency has been greatly developed under the premise of the prosperity 

and growth of network economy, which has brought convenience to people and also caused some 
problems. These problems are caused by the operation technology of virtual currency operators, but 
more problems are not solved by virtual currency operators themselves. More and more people 

participate in online games, and the transactions of virtual currency in online games are becoming 
more and more frequent, resulting in many social problems such as the impact of virtual currency 
on China's financial market. In the view of "Metaverse", online games will greatly break through its 

current cultural and entertainment functions and influence and change social life in a wider dimension 
and deeper field. For example, the digital technology innovation driven by the growth of online game 

industry will apply and change the digital life format more deeply. 

A remarkable feature of data is its extensive data sources and complicated data structures. 
Therefore, financial data integration needs to extract and integrate the required data, extract the 

relationships and entities between the data from the data sources, and store the data with a unified 
data structure after data association and data aggregation [15]. The data flow of Metaverse Virtual 
Currency Financial Management System is shown in Figure 1. 

 
 

Figure 1: Data flow of the financial management system of the virtual currency in the universe. 

Friendly interaction can link players and games, so that users can truly integrate into the game 
environment and truly feel the charm of the game world. The interactivity of the game is embodied 
in interactive means and interactive response, in how the player controls the content of the game 

and in what feedback effect the player receives. As a convenient and efficient means of payment, 
virtual currency has attracted many Internet application service providers to join the ranks of virtual 

currency issuing applications. While virtual currency has made the whole virtual world more 
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attractive, operators, distributors, third-party trading platforms and even users of virtual currency 
have also gained certain economic benefits because of its existence, especially the operators of 
virtual currency have obtained a lot of real money through the issuance of virtual currency. 

Perceptual cognition originates from interaction, and interactive mode and interactive feedback 
form the whole stage of perceptual cognition. The way of interaction itself is also affecting the 

perceptual cognitive results. Game companies receive money after selling virtual currency, and there 
can be no refund according to the contract, so the reliability of income measurement is guaranteed. 
However, due to the remarkable diversification of virtual currency/commodities, it is difficult to 

define the completion schedule. Some virtual currencies/commodities will be exclusively used by a 
player after being purchased until the player does not appear in the game. In the game interaction, 

users can watch and taste the game world through real-time operation, and then promote the game 
process. In the interactive system design of the game, on the one hand, users' physiological and 
sensory needs are needed, on the other hand, the interactive feedback mechanism of the game 

needs to be adjusted in real time according to the emotional cognition of the players during the 
game, so as to promote the players to gradually integrate into the game world. The selection of 
models in the Metaverse financial management system is based on the characteristics of financial 

decision-making problems, which are selected from many models as the atomic model of financial 
budget, and then they are linked as needed to form a composite model, thus solving complex 

decision-making problems. 

3.2 Financial Management Model of Metaverse Virtual Currency 

The growth of the Metaverse is inseparable from the development and change of people's perceptual 

cognitive needs. As the main application direction of the construction of the Metaverse, the growth 
of games is based on the perceptual knowledge of the original internet games, and at the same time 
it will be subtly influenced by traditional games. Through the superiority of the Internet, big data 

technology has completely broken the time and space constraints and mined valuable information 
from the massive information. Driven by big data technology, the information feature is to present 

data in multiple ways, forming a huge information queue, which also implies the advantage of real-
time. When the BPNN model predicts financial management, it takes financial management 
information as input, and its output is the current running state of the enterprise. The training of the 

model is completed through pre-alarm cases, ensuring that the output result corresponds to the 
differentiated input, and the prediction result is obtained through repeated learning, and this result 

is taken as the final pre-alarm result of the financial management state. The running stage of BPNN 
is shown in Figure 2. 

 
 

Figure 2: BPNN operation process. 
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The deep mining of massive data can not only promote the innovative growth of ideas and models, 
but also provide powerful data conditions for decision-making in various fields. The evaluation of 

financial projects by users of Metaverse online games can be regarded as an n -dimensional vector 

in space. The similarity between two users can be reflected by the cosine of the included angle of 
their vectors: 

( ) ( )
ji

ji
jijisim 


 
== ,cos,                                                         (1) 

Among them, the similarity 
( )vusim ,

 of user i  and user 
j

 is represented by the cosine of the 

angle between the vectors, and 
i


 is the modulus of the i  vector. The modified cosine similarity 

takes into account both user i  and user 
j

's set of rated financial items: 

( )
( )( )

( ) ( )







−−

−−
=

mnRk jjuUu iiu

Uu jjuiiu

RRRR

RRRR
jisim

2

,

2

,

,,
,                                 (2) 

iuR ,  represents the score of the financial item i  by user u , and iR
 represents the average score 

of the i -th financial item. Eliminate the effect of different user scoring habits by subtracting the 

average of user ratings: 
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uR
 is the average of the user's scores on all financial items, and iuR ,  is the user u 's score on the 

financial item i . 

The key to building a financial decision support model is to keep the user's needs as the guide and 
develop, modify and improve it to meet the needs [11]. The attributes of decision support system 

support this development method that closely follows the needs of users. It is characterized by 
developing a small initial system first, and then improving and developing it at any time. Let the 

factor set U  and the judgment level set V  of Metaverse online game users: 

 muuuU ,,, 21 =                                               (4) 

 mvvvV ,,, 21 =                                                (5) 

Fuzzy judgment is performed on each factor in U  according to the grade index in the judgment set, 
and the judgment matrix is obtained: 

( )
mnijrR


=                                                           (6) 
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Among them, ijr
 represents the degree of membership of iu

 with respect to iv
. After determining 

the importance index of each factor, record it as: 

  
=

==
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i
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1

21 1,,,,                             (7) 

Synthesis: 

 ( )mbbbARB ,,, 21 ==                                     (8) 

Therefore, the financial risk level of virtual currency of users of online games in Metaverse can be 
determined. 

With the breakthrough of the underlying technology and the continuous improvement of 
services, Metaverse can gradually meet all kinds of perceptual needs of users. In the innovative 

interactive mode of the Metaverse, users can be the producers of content themselves and make 
secondary creation in the game. In this interactive mode, users become the most important 
production units. When running the model, or directly get the input parameters from the outside; 

Or retrieve data from the database as input parameters, and the results generated after the model 
runs are directly sent to the user through the dialogue component, or stored in the database first. 

4 RESULT ANALYSIS AND DISCUSSION 

The interactive design of meta-cosmic game economic system forms a unique interconnected 
economic system according to the development needs of users' perceptual cognition, thus promoting 

the growth of meta-cosmic interactive design. The extracted data should be converted into format 
storage, which is defined as the format of two-dimensional table. Unifying the format of data 
conversion and data loading requires the unification of data structure. The extracted source data is 

converted according to the requirements of the data warehouse. When noise exists in multiple 
attribute values of a tuple, the record can be deleted directly. By training the whole sample space, 

the training results can be more accurate. Compare the output data of this model with the actual 
virtual currency financial data, as shown in Figure 3. 

 
Figure 3: Learning results of this model. 
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The result of the financial situation forecast of virtual currency is convergent, which can approximate 
the original data well and has the basis for forecasting the future data. Meta-cosmic interaction 
design should shift from the traditional digital domain to the meta-cosmic environment as soon as 

possible to connect the virtual world with the real world. In decentralized interactive design, game 
governance is based on community consensus according to the change of users' perceptual cognitive 

needs, and no third-party platform is needed. Blockchain technology plays an important role in 
ensuring data security. With the help of data mining, the model can find the logical association 
between massive data and find the neglected influencing variables. 

In the interaction of traditional games, there is almost no connection between games. However, 
with the cognitive growth of players and the maturity of blockchain and other technologies, players 

can realize cross-game trade, enhance the social attributes of players in the Metaverse game, and 
increase the playability and real experience of the game itself. In terms of the quality of useful 
information for decision-making, the application of the new system has realized the automatic 

collection, collation and analysis of financial data of virtual currency in the universe by computers in 
a vast range. This reduces the influence of human factors on data quality as much as possible, and 
also greatly improves the timeliness of financial management. The comparison results of the 

operational efficiency of the Metaverse virtual currency financial management model are shown in 
Figure 4. 

 
Figure 4: Comparison of operation efficiency of algorithms. 

Relying on blockchain, artificial intelligence, big data, cloud computing and other technologies, the 

Metaverse virtual reality community is established, which further extends the financial decision-
making ability of the Metaverse virtual currency management system. Compared with the traditional 

decision tree algorithm, the file update time of the proposed algorithm is obviously reduced, which 
proves that the algorithm in this article has higher operating efficiency for the financial situation 
analysis of virtual currency in the Metaverse. 

In the Metaverse, data information is transparent and cannot be tampered with, and 
decentralized interaction meets the needs of users to efficiently complete the transaction of virtual 
goods in the game. The powerful data processing ability of the computer makes the model no longer 

need to be simplified, thus improving the accuracy of the model. Mining the logical relationship 
between data reduces the use of artificial experience, and improves the objectivity and reliability of 

the financial analysis and prediction results of the Metaverse. Compare the recall and accuracy of 
the algorithm in the prediction of the financial situation of virtual currency in the Metaverse, as 
shown in Figure 5 and Figure 6. 
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Figure 5: Recall of financial situation prediction of Metaverse virtual currency. 

 
Figure 6: Accuracy of financial situation prediction of Metaverse virtual currency. 

From the test results, it can be seen that the financial management model in this article is more 

accurate in predicting the financial situation of virtual currency in the online game of Metaverse. 
Compared with the traditional decision tree algorithm, the recall has increased by more than 15% 

and the accuracy rate has increased by more than 20%. The proposed financial analysis algorithm 
of Metaverse virtual currency has higher decision-making accuracy and efficiency, and is more 
intelligent, which can provide some theoretical and technical support for the intelligent financial 

management of virtual currency in the future immersive online games. Users' perceptual knowledge 
of the Metaverse has surpassed the role played by the single entertainment form of the game itself, 

and the sustainable interactive design of the Metaverse game is expected to play a more important 
role in the future. In the future, the continuous improvement of the underlying technology can better 
help people to work or study, perceive information and transmit information in the Metaverse. 
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5 CONCLUSION 

The system dynamics research of virtual currency operation mainly focuses on the trading platform 
involved in the operation of virtual currency, the related subjects in the platform, the relationship 

between subjects, the influence of virtual currency operation on the virtual world and the real world, 
and how to monitor the operation of virtual currency. The sustainable interactive design of meta-

cosmic games embodies the innovative design applied in interdisciplinary fields. Based on the 
optimization of the financial management model of the future Metaverse virtual currency, this article 
puts forward an pre-alarm optimization model of the Metaverse virtual currency financial 

management based on the improved CF algorithm. The simulation results show that the proposed 
financial analysis algorithm of Metaverse virtual currency has higher decision-making accuracy and 

efficiency, and is more intelligent, which can provide some theoretical and technical support for the 
intelligent financial management of virtual currency in the future immersive online games. The 
growth of Metaverse technology should promote the research of Metaverse more vigorously while 

the underlying technology advances, and design the Metaverse that meets the perceptual needs of 
users. 

After testing, although the financial decision-making model has achieved good results, due to 

the complexity and diversity of the actual management of virtual currency in Metaverse and the fact 
that the growth of online games in Metaverse is still in the exploratory stage, some aspects of the 

financial management system are not well understood, which leads to some details being ignored in 
the system analysis and design. In the future, we can explore the construction of cloud intelligent 
Metaverse financial management system based on cloud technology, so as to further reduce the cost 

of financial management system, improve the degree of information sharing, and improve the 
timeliness, reliability and enforceability of financial decision-making. 
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