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Abstract 

With the development of the society and the innovation of the information technology, the 

virtual economy has made great progress. However, due to the research on virtual economy in 

China is lagging behind, the relevant policies and regulations are not sound enough. The non - 

benign development that looks like virtual economy gives real economy certain negative effect. 

With the outbreak of Bitcoin bubble and financial crisis in recent years, a group of people in 

China increasingly doubt whether the virtual economy has seriously separated from the real 

economy. Therefore, this paper intends to adopt the method of statistical comprehensive index to 

depict the virtual economy and real economy and do a research on the relationship between them 

through the econometric model.   
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Introduction 

Virtual economy and real economy are both part of modern market economy. The real 

economy refers to the economy that people create on earth through the use of tools, including 

economic activities such as material and spiritual products and services. It covers sectors such as 

agriculture, industry, transportation and communication, business services, construction, and 

cultural industries. Virtual economy is the inevitable product of economic virtualization. The 

essence of the economy is a set of value systems, including material price systems and asset 

price systems.The beginning of China's virtual economy is late. It seems that the imperfect 

policy system and bad development of virtual economy has a negative impact on China's real 

economy. With the spread of the global financial crisis, when people are enjoying the benefits 

virtual economy brings, it makes more people to think from a questioning perspective. 

In this case, the hypothesis is put forward, which is the development of virtual economy of 

China has already been disengaged from real economy. This leads to a series of needs for in-

depth research. One of the most fundamental problems is “What is the relationship between 

virtual economy and real economy?” 

In the face of this problem, I will depend on the statistical technology to calculate and 

analyze comprehensive index in order to describe the virtual economy and the real economy 

correctly. Among them, the indexes representing the real economy include GDP, turnover of 

goods, electric energy production and fiscal revenue. While the indexes representing virtual 

economy include m1/m2, loan balances of financial institutions, 90-day weighted average 

interbank lending rate, bonds, P/E ratio, turnover rate, trading volume and Shanghai Stock 

Index. Then I will normalize it based on this data and build a model to verify the relationship 

between the virtual economy and the real economy. 
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I think this research has profound significance for the future development of virtual 

economy and how to coexist with real economy. At the same time, if financial crisis happens in 

the future, it has a certain guiding direction. 
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Literature Review 

The virtual economy is relative to the real economy and is the inevitable outcome of 

economic virtualization. The virtual economy is characterized by high risks, high speculation, 

instability, and independence. As Aleksandra mentions the problem of taxing the virtual 

economy in Taxation of virtual currency. Due to the uncertainty of time and region, it is difficult 

for people to feedback this information in time when the virtual economy is materialized 

(Aleksandra, 2014). And because the virtual economy is relatively independent, Castronova 

believes that it may be more beneficial to human happiness than the real economy. The reason is 

that they have gained more attention and investment (Castronova, 2014).  

Therefore, the relationship between real economy and virtual economy has always been the 

focus of scholars at home and abroad. Bhaduri uses the stock market as an entry point for the 

virtual economy. Through a preliminary short-term model, it demonstrates how the wealth effect 

created by the stock market boom mainly leads to the expansion of demand and output through 

the private consumption of debt financing (Laski & Riese, 2006). However, the underlying cause 

of this expansion is the threat of subsequent contraction caused by increased debt service burden 

and reduced reputation.Even in the medium term, stock market wealth growth and real economic 

growth may run in the opposite position. Yudina, a Russian scholar, takes the digital economy as 

an example. She defines technological essence, parameters in the form of digital technologies 

and the role of digital economy as a digital segment of the real economy. The new practical and 

important result of the study is the correlation between the digital sector and the real economy 

(Yudina, 2019). 

Compared with foreign researches, domestic researches are more systematic and 

diversified. Because of different methods, their conclusions are quite different. Yang Jiao uses 

VAR model to reflect the structural change of virtual economy and highlight its importance. The 

index reflecting price change is added into the model as exogenous variable. In addition, she 
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also introduced dummy variables to reflect the stage changes of the virtual economy. Through 

the residual of VAR, it is found that the coordination between the development of China's virtual 

economy and real economy is weakening (Yang, 2014). Through the empirical analysis of the 

regional financial crisis, Liu Yang concluded that the root cause lies in the influence of the 

divergence between the virtual economy and the real economy on the stability of the virtual 

economy. It will influence the financial crisis on the macro level. This partly reflects that the 

government must strengthen the supervision of the financial market while cautiously and 

moderately promoting the development of the virtual economy. (Liu, 2015) .  

Compared with the previous two studies, the following study is more in-depth. Peng 

Dingyun constructed a vector auto-regressive model and performed unit root test, co-integration 

test, Granger causality test, impulse response function analysis and variance decomposition 

analysis. The results show that the virtual economy has deviated from the real economy; It is the 

main reason for the emergence of the real economy and the changes in the  real economy are 

mainly determined by itself. (Peng, 2018). In addition, Sun firstly standardized the indicators 

reflecting the virtual economy and the real economy and obtained the comprehensive evaluation 

standard by combining subjective weight with objective weight through the first-level analytic 

hierarchy process of entropy weight. Then, he used the values of the coupling degree model and 

the coupling coordination degree model to calculate the coordination state of the relationship. In 

the end, the results show that 2007 is the critical point, and the coordinated development of the 

two has gradually deepened. The data processing techniques and models here are of great help to 

my research (Sun, 2018). Finally, Zhou Changfu analyzes the phenomenon of “de-

substantiation to virtual” in China over the years and concludes that the key to dealing with the 

virtual economy and the real economy lies in the innovation of the market economy system. This 

paper believes that the "de-substantiation to virtual" is the product of the interlocking, 

progressive and joint effects of the overissuance of money, financial marketization and 
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economic transformation. Excess liquidity caused by overissuance of money is the root cause; In 

the process of financial marketization, RMB appreciation and local and foreign currency spreads 

are the inducement. In the process of economic transformation, it is essential to drive the law of 

profit margin decline, expand the contradiction between production and consumption, and 

mismatch resources between state-owned and non-state-owned economies (Zhou, 2016). 

At present, the processing methods of domestic and foreign scholars mainly focus on the 

study of some factors or select representative data.Such practices are highly feasible and 

convenient.The index is also representative, so it can explain the problem from some aspects. 

But there is also the disadvantage of over-generalization. Therefore, I will try to establish a 

comprehensive index for the real economy and the virtual economy respectively to reflect their 

dynamic changes as comprehensively as possible and make the research results more 

convincing. 

 

 

 

 

 

 

 

 

 

 

Methodology 

Research Design 
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After reviewing the research results of foreign and domestic scholars, I find that due to the 

different methods and data selection, the conclusions obtained are not completely consistent. My 

research ideas of this paper mainly refer to the advantages and disadvantages of the existing 

literature. And then through the correction of its defects and innovation of its advantages, the 

research are combined with the actual situation to describe the relationship between the virtual 

economy and the real economy in China.  

 This paper attempts to establish a comprehensive index for the virtual economy and the 

real economy, which is more likely to comprehensively reflect the dynamic changes of the 

virtual economy and the real economy. And base on this, I will study the relationship between 

the virtual economy and the real economy. Compared with a single indicator, the advantage of 

establishing a comprehensive index is that it can simplify the research problem without ignoring 

any information and comprehensively reflect the actual situation of the virtual economy and the 

real economy. In short, this article will use the quarterly data to construct a comprehensive index 

representing the virtual economy and the real economy and use this to analyze  
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As mentioned above, the selection of data should be both representative and comprehensive 

to fully reflect the real state of virtual economy and real economy. The data selected in this 

paper are as follows: 

I. Indexes representing virtual economy: m1 / m2, loan balances of financial institutions, P / 

E ratio, turnover rate, 90 day weighted average inter-bank lending rate, bonds , trading volume 

and Shanghai Stock Index. 

II. Indexes representing real economy: GDP, goods turnover, power generation and fiscal 

revenue. 

 

 

(Table 1. Essential data of virtual economy and real economy) 
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The stock exchange rate adopts the formula published in the Shanghai stock exchange 

statistics monthly report, which is calculated by comparing the transaction amount of the stock 

with the market value of the stock circulation;  

The data of GDP is calculated by comparing the current cumulative amount of the current 

price of GDP with the growth data of the same period of last year of the comparable price of 

GDP, and then the quarterly data of the comparable price of GDP is obtained by subtracting;  

Finally, the year-on-year number of CPI is calculated according to the CPI month on month 

data of each year and the CPI month on month data of 2005, the quarterly CPI base data is 

obtained.  

Because the dimensions of the original data reflecting the indexes of virtual economy and 

real economy are different, before the comprehensive weighting, the index method is used to 

deal with the data dimensionless, making it a value of 0-1. And the preprocessing data is as 

follows: 
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(Table 2. Data after nondimensionalization) 
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Results 

Data Sources. The above data are annual data from 2000 to 2017, mainly from the China 

National Bureau of Statistics and the Information Network of the Development Research Center 

of the State Council. 

 

Data preprocessing. Because the dimensions of the raw data reflecting the indicators of the 

virtual economy and the real economy are different. Therefore, before the comprehensive 

weighting, I use a  nondimensionalization process to make it a value between 0 and 1. The 

formula is as follows: X=(X-Xmin) / (Xmax-Xmin). 

 

(Table 3. Establishment of comprehensive index) 

 

Data processing. In order to make each participating index more scientific weight 

adjustment and reasonably reflect the impact and effect of each index, I use the coefficient of 

variation method. The coefficient of variation is the quotient of the ratio of the standard 

deviation of the indicator to the absolute value of the mean. Then normalize them and finally I 

get the weight of each indicator. 

According to table 3, real economy and virtual economy can conclude as：

RE=0.22GDP+0.24TVFT+0.26EEP+0.28FR 

VE=0.04(m1/m2)+0.25LA+0.24BD+0.09LR+0.07PE+0.08TR+0.13VT+0.10SHSI 
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Sequence description. The sequence RE is generally positively related to GDP, transport 

turnover, electric energy production and fiscal revenue. When the real economy is booming, 

output increases, and fiscal revenue continues to increase. This in turn leads to increased power 

consumption and increased cargo turnover. Therefore, the index representing real economy is 

also increasing. 

The virtual economic sequence VE is also positively correlated with indicators such as m1 / 

m2, loan amount, and bonds, etc. When the virtual economy is rapidly rising, more and more 

currencies are in circulation, financial institutions' loan balances have increased, and transactions 

have become more frequent, resulting in higher turnover rates and price-earnings ratios. On the 

contrary, during the low speed period, the loan balance decreased. Under the transaction 

stagnation, the turnover rate and the P / E ratio became low and the Shanghai stock index and 

trading volume were at a low level. It is worth noting that because China's current borrowing 

rate is regulated by the central bank according to the economic situation, it is often against the 

economic situation. When the virtual economy is inflated excessively, we can curb the 

momentum of inflation by increasing the borrowing rate. When the virtual economy is in 

recession, we can lower the borrowing rate to stimulate the development of the virtual economy. 
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(Figure. Relationship between virtual economy and real economy) 

Comparation. As can be seen from the figure, the changes in the sequence VE representing 

the virtual economy and the sequence RE representing the real economy are generally the same 

throughout the sample period, but there are certain differences in individual years, especially 

from 2007 to 2010. This is actually consistent with our theoretical knowledge. The 2007-2008 

financial crisis spread across the world, and China was not accidentally plunged into the mud of 

the financial crisis. Due to China's high degree of dependence on foreign countries, exports to 

Europe and the United States have fallen sharply. In addition, China's investment in US dollar 

assets is exposed to risk. The direct consequence of the financial crisis caused by the United 

States to mainland China is the sharp decline in wealth. During the large-scale inflow and 

withdrawal of stock market funds during the period, the virtual economy was severely shaken. 

China's economic situation is facing severe tests. However, it can be seen from the figure that 

the financial crisis has not affected the Chinese real economy as much as the virtual economy. 

After analyzing the sequence factors and data, it can be inferred that the indicators used to 

describe the real economy did not change significantly during the financial crisis. This also 

reflects a series of decisions made by China on the economic crisis. The first is the 

transformation and upgrading of trade policies, from external exports to stimulating domestic 

demand. Therefore, the impact of freight turnover is not so great. At the same time, stimulating 

domestic demand can improve the development of domestic productivity, and power 

consumption has not fallen significantly. Finally, the government has continuously increased 

investment to optimize the investment structure. At the same time, the government has also 

issued a series of economic policies to promote sustainable development, making fiscal revenues 

rise without falling.  
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Conclusion 

This paper uses descriptive analysis to analyze the relationship between the real economy 

and the virtual economy. From the experimental statistical results, it can be seen that the 

fluctuations of the two have the same trend throughout the sample period. Meanwhile, the 

magnitude of change in the virtual economy is higher than in the real economy. 

However, there are also some deficiencies in this study. The sample data is annual data, 

which will lead to large errors in the results and the changes are not sufficiently sensitive to 

reflect. Since the virtual economy and the real economy contain a wide range of content, it is 

difficult to directly collect the data in the process of empirical research on the relationship 
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between the two and to make the statistical indica tors in the model reach the ideal state at the 

same time. At present, domestic scholars' methods mainly focus on the study of certain factors 

or select a representative indicator, such as stock index, industrial index, etc. to represent the 

virtual economy, and GDP or industrial added value to represent the entity. The economy, 

although simple and feasible, the indexes are also representative, and can explain the problem to 

a certain extent, but there may be a partial suspicion. 

At present, although the development of the virtual economy and the real economy in 

China is still in a coordinated state, which one is more prominent or is the interaction between 

the two relatively relative? And how close is the relationship between the two? I need to further 

study these. 
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(Table 3. Establishment of comprehensive index) 
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