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ABSTRACT 

This study analyzes the impact of digital currency on China’s monetary cost, 

money demand and supply, efficiency of tax collection and tax revenue growth rate. 

This study reveals that the evolution of the digital currency will reduce the demand 

for cash; can increase the money multiplier, which helps increase the money supply; 

and has a positive effect on the efficiency of tax collection and helps increase the tax 

revenue growth rate. Particularly, by dividing digital currency into card- and 

network-based, this study suggests that when the rate of digital monetization produces 

a positive impact, cash holding demand M0/M1 can respond negatively in the short 

term, and the impact is maximized within 1–3 periods (within one year), which lasts 

for a long term. The development of digital currency can increase the money 

multiplier, and the rates of both card- and network-based digital monetization are the 

Granger causes of the generalized money multiplier. When the change in digital 

monetization rate [D(EM1) and D(EM2)] generates a positive impact of standard 

deviation, the month-on-month growth rate of tax revenue in a given quarter can 

produce a positive reaction in the short term and improve the overall efficiency of tax 

collection. 
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CHAPTER 1 OVERVIEW 

1.1 Research background 

Recent years have witnessed a rapid development in digital currency; it is 

gradually replacing cash as a means of payment. In China, digital currency mainly 

includes card-based payment (including credit card, debit card, and stored-value 

prepaid card), online payment, mobile payment, and third-party Internet platforms. In 

2019, for example, the Central Bank reported that in terms of payment systems, 

China’s banking financial institutions handled 223.388 billion e-payments in total to 

the value of RMB 2607.04 trillion. In other words, online payments reached 78.185 

billion, representing a year-on-year increase of 37.14% in payments; payments by 

phone reached 176 million, amounting to RMB 9.67 trillion, representing a 

year-on-year increase of 11.12% in payments and 25.94% in value; mobile payments 

reached 101.431 billion, amounting to RMB 347.11 trillion, representing year-on-year 

increase of 67.57% in payments and 25.13% in value. 

The rapid growth of digital currency has had a significant impact on several 

associations related to traditional monetary and fiscal policies. Thus, policy regulators 

and academia are gradually focusing on the significance of digital currency. In the 

light of this context, this study analyzes the effects of digital currency on China’s 

monetary and fiscal policies. 

1.2 Research significance 

The evolution of digital currency has not only changed people’s lifestyle and 

payment behaviors but also challenged the traditional monetary and financial theories. 

Under the digital currency conditions, the traditional money demand theory seems to 

be flawed. First, digital currency is more profitable than cash. Therefore, holding 

digital currency as a precautionary demand for money is less expensive than holding 
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cash. Consequently, people will reduce the precautionary demand for cash, which can 

be replaced with digital currency. In addition to being traded like cash, digital 

currency is also safe and profitable and can satisfy precautionary and speculative 

demand for money, thus evincing people’s preference to hold the digital currency 

rather than cash. Second, digital currency allows rapid and low-cost conversion 

between money at different levels, thereby effectively lowering information and 

transaction costs and obscuring the boundary between various demands for money 

with different motives. Therefore, while people prefer to hold digital currency given 

its relatively low cost, it obscures money levels, quickens conversion between money 

at different levels, and then reduces precautionary demand for money. 

Similarly, when more digital currency enters various links of economy to replace 

paper money, its influence on national finance is significant. E-payment can ensure 

timely tax collection into the state treasury and increase the efficiency of and save the 

cost on tax collection and management. Additionally, all digital currency transactions 

are traceable, which improves tax collection efficiency, and even those transactions 

that are difficult to identify, such as gray transactions, can be easily identified. While 

providing more guarantees for tax collection and wealth redistribution, the universal 

access to digital currency perfects the systems for economic operation. 

Digital currency significantly impacts monetary and fiscal policies. National 

macro-control departments must understand the changes in policy and, accordingly, 

adjust the relevant policies and measures. Considering that the impact of digital 

currency may be subversive, the macro-control paradigm may need extensive 

modification. There is a need for advance planning, reserve policy tools, and effective 

timely communication with the public to ensure sustained effectiveness of the policy. 

Moreover, policy changes indicate the emergence of a new pattern of interest 
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distribution among various departments; therefore, in-depth analysis, research, and 

judgment are needed to understand the social dynamics. 

1.3 Highlights of the study 

On the basis of the study of the impact of digital currency on China’s monetary 

and fiscal policies, this study presents the five major following highlights: 

First, although a few empirical studies on the impact of digital currency on 

monetary policy exist, much of the analysis focuses on the perspective of either 

money supply (such as the impact of money multiplier) or money demand (such as 

the existence or absence of cash substitution). However, this study focuses on the 

analysis of influence channels and comprehensively examines the impact of digital 

currency on monetary policy from the perspective of money supply and demand. 

Second, from the perspective of empirical methods, majority of the previous 

studies adopted simple OLS regression or only empirically verified the numeral 

monetization rate with a relevant variable. On the basis of the two dimensions of 

theory and practice, this study not only analyzes the development of digital currency 

and the time of policy introduction, selects two appropriate policy shocks as external 

shocks, and determines a reasonable time node to set dummy variables but also 

comprehensively employs OLS, VAR, and co-integration analysis and other empirical 

methods and reasonably selects control variables of each empirical analysis, thereby 

improving the accuracy of empirical analysis and making the impact of digital 

currency on cash holding demand, broad money multiplier, and tax revenue more 

logical and rigorous. In general, this empirical study is more accurate and extensive 

than earlier studies. 

Third, there are a few previous studies on the impact of digital currency on fiscal 

policy. For example, Chinese scholars have focused on qualitative analysis. This 
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empirical study constructs a quantitative analysis of the impact of digital currency on 

tax revenue, which complements the existing literature, and illustrates how the 

development of digital currency can improve the growth rate of tax revenue by 

influencing the efficiency of tax collection. 

Fourth, this study adopts a lucid research framework. In all, three progressive 

and rational research hypotheses are presented, and a research framework for in-depth 

analysis of the impact of digital currency on monetary and fiscal policies is initially 

established. However, earlier studies focused only on one aspect of the impact of 

digital currency on monetary policy or tax, which also constituted in this study. 

Fifth, this study highlights the risks and regulatory suggestions of digital 

currency, which has a strong policy reference. 

1.4 Main conclusions 

There are three main conclusions of this study: 

First, with the popularization of digital currency, the public demand for cash in 

circulation decreases, that is, digital currency has an obvious substitution effect on 

cash, thereby reducing the amount of cash in circulation. When the rate of digital 

monetization has a positive impact, cash holding demand M0/M1 can respond 

negatively in the short term, and the impact will be maximized within 1–3 periods 

(within one year), lasting for a long term. 

Second, the development of digital currency can increase the money multiplier, 

which is conducive for increasing the money supply. The Granger causes of the 

generalized money multiplier are the card- and network-based digital monetization 

rates. 

Third, the increase of digital monetization rate can quickly promote the growth 

of tax revenue. Concurrently, the improvement in the rate of digital monetization aids 
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in enhancing the efficiency of tax collection. 

1.5 Chapter arrangement 

Chapter 2 introduces the concepts of digital currency and its development. 

Chapter 3 introduces the theoretical framework and the empirical hypotheses. Chapter 

4 describes the effects of digital currency on monetary and fiscal policies. Chapter 5 

presents the conclusions and provides suggestions for policy making. 
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CHAPTER 2 LITERATURE REVIEW 

Previous literature has fairly focused on digital currency in monetary and fiscal 

policies. On the one hand, it includes the discussion of digital currency on cash use, 

money supply, central bank policy, and bank operation, and on the other hand, it 

includes the impact of digital currency on tax revenue and seigniorage. However, in 

general, the previous literature focused more on qualitative analysis, with more 

elaborative descriptions and less quantification. Additionally, with respect to the 

impact of digital currency on various policies, the literature focuses on subdivided 

fields and lacks the overall understanding of various policies, which is addressed in 

this present study. The following is a brief overview of the impact of digital currency 

on monetary and fiscal policies. 

2.1 Impact of the digital currency on the money demand and supply 

In terms of use of cash, Yang Yan (2019) believed that the issue of legal digital 

currency is supported by the national credit and has a value anchor, which will 

gradually replace the cash in circulation, improve the convenience of transaction, 

reduce the circulation and payment costs, and prevent the circulation of counterfeit 

notes, thereby making it easier to track and supervise cash in circulation to effectively 

prevent money laundering activities. 

Lou Fang et al. (2017) believed that noncash payment overcomes the temporal 

and spatial limitations of various transactions, saves transaction time, improves 

transaction efficiency, and avoids cash management risks. Noncash payment can be 

used to check transaction records. The fund transaction can be traced, which aids in 

not only fighting money laundering and preventing corruption, tax evasion, and other 

illegal activities but also cultivating honesty and trustworthiness among people, 

thereby standardizing the financial order and promoting social civilization. 
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In terms of money supply, Hawkins (2001) introduced the uses of digital 

currency in 21 major countries and then analyzed its impact on the traditional 

financial market, financial intermediaries, and payment systems. He believed that the 

use of digital currency would have significant effects on the current monetary base, 

money multipliers, and velocity of money circulation, and finally affect money supply 

in society and the effectiveness of central bank’s monetary policy. 

Friedman (2000) believed that although digital currency has significant effects 

on money multipliers and monetary base and increases the difficulty in central bank’s 

control over money supply, it does not impair central bank’s control over commercial 

banks, which means that central banks can still play their role in macroeconomic 

regulation and control the money supply by adjusting the market interest rates. 

Several Chinese scholars studied the effects of digital currency on monetary 

policy. Du Hongwen and Xu Bin (2016) empirically analyzed the effects of card- and 

network-based digital currencies on money multipliers and money supply in China on 

the basis of the 2008–2014 data and found that digital currency has uncertain effects 

on M1 money multiplier but can increase M2 money multiplier. Chen Zhongchang, Li 

Zhilong, and Xia Jinwen (2010) deduced the money multiplier formula in the 

e-payment system and suggested, on the basis of the correlation between e-payment 

instruments and money multipliers, that e-payment instruments expand the money 

multipliers and reduces the time lag of money multiplier implementation. Liang 

Qiang and Tang Anbao (2010) selected the 1998–2007 data and explained the various 

effects of digital currency on money multipliers before and after 2002 by employing 

co-integration test and Granger causality test. As cash is increasingly replaced with 

digital currency, it can expand the money multipliers and increase their endogeneity. 

Jiang Qing and Chen Zhengzhi (2001) analyzed the effects of the e-payment system 
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on China’s money multipliers from the perspective of money multipliers, monetary 

instruments, and monetary transmission channels. 

With respect to the central bank policy, although there has been no concrete 

finding on the effects of digital currency on the effectiveness of central bank policies, 

the prevalence of e-payment has remarkable effects on factors such as money 

multipliers and velocity of money circulation. If the use of central bank’s digital 

currency can largely replace cash (Goodfriend, 2016; Dyson and Hodgson, 2016), its 

issuance can reduce the zero lower limit. Some researchers believe that replacing cash 

with the central bank digital currency that pays interest facilitates realization of 

higher-denomination notes (Rogoff, 2016; Bordo and Levin, 2017). However, some 

scholars highlighted that if the higher-denomination notes are not cancelled at the 

same time, this may not effectively solve the zero lower limit problem (Pfister, 2017). 

The possible effects of negative interest rates in practice are highly uncertain 

(McAndrews, 2017). 

With respect to the possible effects of negative interest rates in terms of the 

banking industry, in particular, Humphrey et al. (2006) estimated the income from 

e-payment in this relatively microscopic sector. On the basis of the data from 12 

European countries during 13 years from 1987 to 1999, they estimated that when the 

share of e-payment in transactions increased from 43% to 79% and with the gradual 

popularization of ATMs, the operating costs in the banking industry relatively 

decreased by RMB 32 billion, which was equivalent to 0.38% of the sum of the GDPs 

of these 12 countries. Humphrey et al. (2006) revealed that if the share of e-payment 

further increases and completely replaces paper money payment, then the costs saved 

by the banking industry alone will amount up to 1% or more of the GDP. 

Unlike the study by Humphrey et al., Bossone (2001) studied the possible impact 
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of e-payment on banks and believed that banks can extend loans by borrowing and 

that loans can be accepted and used by the public as money; this means that banks 

differ from other nonbanking institutions, as they can create money, a function that 

will not be replaced by other financial institutions. Hence, Bossone considers that 

banks can still survive even if e-payment is fully implemented. 

2.2 Impact of the digital currency on the fiscal policies 

The role of digital currency in taxation mainly includes its effects on fiscal and 

coinage taxations. 

Xia Junrong (2001) studied the effects of digital currency on seigniorage revenue 

and the autonomy of central banks. The operating expenses of central banks are met 

mainly from seigniorage revenue; if the revenue is reduced, then central banks must 

seek other sources of income, for example, government aids, which in turn affect the 

central banks’ autonomy. Xia Junrong (2001) proposed the following targeted means 

that can be adopted by the central banks: (1) Central banks can issue digital currency. 

(2) Mandatory reserve requirements may be imposed on digital currency. (3) Digital 

currency service providers can be charged a fee. 

Hong Zeqiang (2010) noted the effects of digital currency on tax collection and 

management and found that the positive impacts included updating the structure in 

which taxes exist, promoting the timely deposit of taxes into the state treasury, 

increasing the efficiency of tax collection and management, saving the cost on tax 

collection and management, and optimizing allocation of human resources. 

By examining the mechanism associated with how enterprises overcome the 

impact of various monetary policies on their value, Cheng Xiaoke, Li Haoju, and 

Zheng Lidong (2016) noted that monetary policy may affect the financing constraints 

on enterprises and, in turn, their tax evasion behaviors. Pang Fengxi and Zhang Liwei 
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(2016) studied the correlation between money supply, price level, and taxation and 

believed that an increase in broad money will trigger a price rise and thus increase tax 

revenue. Meanwhile, if there is an increase in the velocity of money circulation and 

capital usage efficiency, then enterprises can increase their profit margins by reducing 

their financing costs and the state can increase its tax revenue in the long run. Zou 

Jing et al. (2016) analyzed the relationship between monetary policy adjustment, 

economic growth, and tax revenue in Fuzhou City by employing the impulse response 

function and found that an increase in the money supply can promote tax revenue 

after a 10-month lag, while a significant short-term, but not long-term, relationship 

was found between GDP and tax revenue. Wang Lingfeng (2002) analyzed the impact 

of e-commerce and digital currency on traditional income tax collection and believed 

that higher liquidity and invisibility of digital currency will result in information 

asymmetry between tax collectors and taxpayers, thus leading to tax loss. However, 

when digital currency dominates the transactions, various effects of different taxation 

methods on tax revenue are particularly manifested in the following ways: (1) 

although linear tax rates can reduce the cost on tax collection and payment, the rates 

exhibit a potentially huge risk of tax loss, and (2) a combination of fixed tax refund 

and linear tax rates can help achieve the macro-control target of macro income 

redistribution. An appropriate taxation rate under the digital currency system requires 

a taxation framework consisting of specific values of elements such as linear tax rates, 

nonmonetary taxes, and fixed tax refund based on the statistics of relevant factors 

such as the state of national income, industrial and social average rate of profit, 

development trend of industrial and enterprise, and national fiscal expenditures. 

According to Wang Zhigang (2019), in the digital economy era, there is a decline 

in youngsters’ attachment to work, and they prefer more flexible forms of 
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employment. The management of the “part-time” income, which might exceed that of 

the regular occupation, is also a test of the ability of the tax authorities. Effective 

collection and management can realize income stability under a low tax rate and also 

can effectively adjust the income distribution to promote social fairness, which can 

greatly alleviate the dilemma of the balance between fairness and efficiency. 

Concurrently, even in a highly digitized society, some individual factors, such as the 

extent of effort, is still a challenge to be measured accurately. 

Digital technology has led to huge cost-saving and efficiency improvement in 

financial operation, which is mainly reflected in two aspects: first, numerous tangible 

and intangible cost-saving resulting from the transfer from cash to digital payment. 

With respect to the government transfer payments and an ample amount of financial 

aid of residents and enterprises, the various taxes and fees paid by residents and 

enterprises to governments, or vertical and horizontal transfer payments from various 

levels of government, the transition from cash to digital payment will reduce the 

leakage or rent-seeking of funds. Digital payment will improve payment efficiency 

and reduce material and labor costs, time costs, and save all kinds of transaction costs. 

According to the IMF (2016), digitizing government payments can create about 1% of 

GDP value for most countries on average, which is equivalent to creating $220–$320 

billion of the value for all developing countries every year. 

Second, digital management will result in a management multiplier effect. 

Digital finance requires a financial management system based on data analysis. 

Whether it is budget preparation, budget implementation, performance evaluation, 

supervision, or budget disclosure, digital finance can fully realize the complete 

lifecycle management of financial funds and timely warn and prompt the risks in 

various capital operation links. Various forms of digital means can greatly improve 
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the effect of budget disclosure. The core of financial management is to ensure the 

security and efficiency of funds, which requires real-time monitoring of the operation 

of funds. Blockchain technology can realize the penetrating supervision of funds, 

thereby raising the cost of illegal activities and eliminating misappropriation or 

wastage of funds. Blockchain also aids in promoting open budget reform and effective 

budget supervision. In general, digital management will reshape the financial 

management system and produce the so-called multiplier effect of financial 

management, which would boost the implementation of fiscal policies. 
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CHAPTER 3 CONCEPTS CONCERNING THE DIGITAL CURRENCY AND 

THEIR DEVELOPMENTS 

3.1 Concept of the digital currency 

As defined by the Basel Committee, digital currency means “stored-value” and 

prepaid payment mechanisms that enable payments through POS terminals between 

different electronic devices and on public networks (e.g., Internet). 

European Central Bank, Basel Committee on Banking Supervision, and Bank for 

International Settlements further clarified the concept of digital currency in their 

research reports. Digital currency is essentially a prepaid payment instrument that 

stores the monetary value in electronic devices, has a function of payment directed 

toward all actors other than the issuer, and does not have to rely on the bank account 

system. 

With respect to the forms of digital currency, first, digital currency is issued by 

credit institutions represented by banks. The digital currency issued by commercial 

banks is bank card that is one of the traditional digital currency forms and a typical 

card-based digital currency, which is relatively mature, particularly the rapidly 

growing credit card business in recent years. The Wind database shows that, in China, 

average cardholder had 0.53 cards in 2019, and their usage is more than double, i.e., 

from 0.26 cards in 2013, within 6 years. Given that central banks regard the liability 

side of their balance sheets as the statistical caliber of money supply, overdraft of 

credit cards is not directly counted into the money supply; however, deposits derived 

from credit card overdraft will be counted into the money supply. Second, digital 

currency, or financial products in general, issued by non-deposit financial institutions, 

such as funds, insurance financial products, and trust products, are considered 
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financial assets with high profitability and low liquidity. In China, such digital 

currency is not directly counted into the money supply. Particularly, it is not counted 

by the scale of issuance. However, deposits of non-deposit financial institutions in 

commercial banks will be counted into broad money, such as monetary funds, 

provisions of trust companies, and customer margins of securities companies. In fact, 

the emergence of monetary funds has a significant impact on the money supply. 

According to the experiences of the developed countries, Europe classifies monetary 

funds as monetary financial institutions, which are ranked in parallel with commercial 

banks and institutions offering savings and loans, while the United States directly 

counts monetary fund products into the money supply. Third, in terms of digital 

currency issued by other unauthorized institutions, such digital currency is 

collectively called commercial prepaid cards. Prepaid cards are typically 

characterized by prepayment and issuance by nonfinancial actors. Prepaid cards can 

be divided into two categories by the issuer: single-purpose prepaid cards issued by 

commercial enterprises for uses by these enterprises or chain commercial enterprises 

under the same brand to purchase goods and services and multipurpose prepaid cards 

issued by specialized card issuers for uses across regions, industries, and legal 

persons. 

Digital currency transactions are safer because the money owner is required to 

hold some identification for verification of the legality of a transaction, and these 

electronic security measures are much safer than those of cash. The cost of digital 

currency transactions is lower. Virtual and network-based digital currency enables 

rapid and convenient funds transfer on the Internet. Compared with traditional money 

transactions, digital currency transactions are more convenient and faster, thereby 

greatly reducing the spatiotemporal cost of transactions. 
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3.2 History of the digital currency 

With improvements in productivity, commodity exchange increased in terms of 

demand and quantity, thereby resulting in numerous changes in the form of money. As 

a universal equivalent and the medium of exchange, money developed from shells, 

precious metals, common metals, banknotes, and notes to the latest form, namely, 

digital currency, which not only represents the evolution of the form of money but 

also the development of the monetary system aiming at more efficient money 

circulation, less costs on money circulation, and lower transaction costs. As the latest 

form of money, digital currency is growing in full vigor and vitality. 

The evolution of digital currency has been long and its form has evolved from 

credit cards and electronic funds transfer systems, which, perhaps, as one of external 

forms of digital currency, have laid a foundation for the development of digital 

currency. 

The world’s first bank credit card was issued by American Flatbush National 

Bank in 1946 for travels. However, the card could only be used for payment, offering 

no consumer credit services, and therefore, it was not a bank credit card in its true 

sense. The first true bank credit card was issued by Franklin National Bank in 1952. 

Subsequently, Bank of America began to issue “BankAmeriCard” from 1958 and 

incorporated small- and medium-sized banks into a joint venture, which has 

developed into the present-day VISA International. Banks in Western states formed 

Interbank Card Association (ICA) and issued “Master Card” in 1966. ICA has now 

been renamed as MasterCard International. Moreover, VISA and MasterCard have 

become the world’s largest international credit card organizations. 

In the 1960s, the Federal Republic of Germany began to automatically handle 

bank accounts through an optical text account updating device. In the 1970s, 
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Germany established an international electronic account network. In the 1980s, the 

noncash settlement auto-processing system had grown considerably. In February 1984, 

the British Clearing House Automated Payment System (CHAPS), a high-value 

sterling electronic payment system adopted by 14 British clearing banks, launched its 

operations. Federal Reserve Communication System (FRCS), as the first payment 

network in the United States, is also a national payment system. FRCS is owned by 

the Federal Reserve System and is a high-value dollar clearing system operated by the 

Federal Reserve Board. It offers services such as fund transfers related to federal 

funds (interbank foreign exchange), trading and treasury bonds trading, and Clearing 

House Interbank Payment System balance settlement. 

In July 1995, Swindon, a British city, was the first to conduct a global 

experiment on digital currency. Midland Bank, one of the largest retail banks in 

Swindon, Britain, and National Westminster Bank, one of the five major banks, 

co-funded a joint venture named Mondex UK to undertake the experiment. The 

experiment tested Mondex, an IC card. In addition to Mondex, several countries are 

now conducting numerous experiments and research projects related to digital 

currency and gradually putting them the best measures in practice. For example, 

NetCash and NetCheque in the United States, E-Cash in the Netherlands, Danmont in 

Denmark, E-wallet in France, PostCard in Switzerland, Pioneer in Finland, NETS in 

Singapore, and the IC card experiment performed by large commercial banks in Japan, 

including Fiji Bank, Dai-Ichi Kangyo Bank, and Sakura Bank. 

Bank cards and electronic funds transfer systems are the foundation of digital 

currency; therefore, with their development, as cash- and certificate-free settlement 

was achieved in the 1970s, digital currency ultimately emerged. It is thus clear that 

the history of digital currency is in fact the development from cash flows to electronic 
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flows. 

3.3 Development status of the digital currency 

Since 2014, the People’s Bank of China has been developing the digital currency 

DC/EP. DC/EP operates on a two-tier system. A single-tier operation system implies 

that the People’s Bank of China issues the digital currency directly to the public. The 

People’s Bank of China first exchanges digital currency with banks or other operating 

institutions, which then exchange it with the public, implying a two-tier operation 

system. DC/EP adheres to the centralized management mode and focuses on the 

replacement of M0 instead of M1 and M2. Existing M0 (banknotes and coins) can be 

easily forged anonymously and are at risk of being used for money laundering and 

terrorist financing. Additionally, electronic payment tools, such as bank cards and 

Internet payment, cannot fully satisfy the public’s demand for anonymous payment 

based on the tightly coupled model of the existing bank accounts. Therefore, the 

electronic payment tool cannot completely replace M0. In particular, in the areas with 

poor account service and communication network coverage, the public’s reliance on 

cash is still relatively high. The C/EP design maintains the properties and main 

features of cash and also meets the requirements of portability and anonymity, thus 

making it a good alternative to cash. 

On April 17, the digital currency research institute of the People’s Bank of China 

claimed that the research and development of the digital RMB is progressing steadily, 

and the top-level design, standard setting, functional research and development, and 

joint testing of the digital RMB system have been basically completed under the 

premise of two-tier operation, M0 substitution, and controllable anonymity. At the 

present stage, the digital currency (DC/EP) of the People’s Bank of China was first 

tested in Shenzhen, Suzhou, Xiongan, and Chengdu and will be tested in the Winter 
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Olympics (2022). 

In fact, globally, central banks are pushing digital currencies.  

In January 2020, the IMF made the digital currency as one of its top priorities. 

The Bank for International Settlements, together with the Bank of Canada, the Bank 

of England, the Bank of Japan, the European Central Bank, the Swedish Riksbank, 

and the Swiss National Bank, has set up a central bank group to conduct case studies 

on the applications of central bank’s digital currency (CBDC). In February 2020, the 

chairman of the Federal Reserve announced that although the study related to the 

CBDC was underway, there was no decision made on whether or not to launch a 

digital dollar. 

On February 21, 2020, Swedish Riksbank announced the world’s first test of its 

digital currency (e-krona). The bank had stated earlier that its mission is to promote a 

safe and effective payment system, and if majority of households and companies are 

no longer using cash as a means of payment, the task may be more challenging; 

therefore, it needs to consider the role played by digital currency in an eternal digital 

world. 

On April 6, 2020, the Bank of Korea announced preparations for the design, 

technical review, business process analysis, and consultation of the CBDC by the end 

of December 2020. If there are adequate technical preparations, pilot tests will be 

conducted on a small scale from January to December next year. 

The Bank of France has also solicited proposals for CBDC experimental 

applications, announcing that about 10 proposals will be selected for further trials by 

July 10, 2020. 
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CHAPTER 4 THEORETICAL FRAMEWORK, THEORETICAL 

HYPOTHESIS, AND DATA DESCRIPTION 

4.1 Theoretical framework 

4.1.1 Effects of the digital currency on the monetary policy 

(1) Effects of digital currency on the goals of the monetary policy 

Digital currency policy goals indicate the objectives to be achieved by a central 

bank by adjusting money supply, including intermediate, manipulative, and the 

ultimate targets. 

Intermediate targets are a bridge between tools of monetary policy and the 

ultimate target—the first link in the transmission mechanism of monetary policy and 

targets that can be fairly achieved by a central bank with certain accuracy under a 

given economic condition at a given time. Generally, intermediate targets of monetary 

policy are divided into two categories: price signaling targets represented by interest 

rates and aggregate targets represented by money supply. The introduction of digital 

currency affects the function of intermediate targets such as interest rates and money 

supply. Digital currency also has a significant effect on price signaling targets 

represented by interest rates, i.e., the use of digital currency will increase the supply 

of reserves in the banking system and thus reduce its dependence on the central 

bank’s funds and impair the intensity of the central bank’s regulation over the money 

supply (Friedman, 2000; Boeschoten and Hebbink, 1996). The ability of central banks 

to adjust interest rates will be affected when the size of its assets and liabilities 

decreases. Meanwhile, the effects of the digital currency on aggregate targets 

represented by the money supply are mainly reflected as its impact on monetary base 

and money multipliers. The replacement of cash with digital currency leads to decline 

in the cash ratio and increase in the money multipliers (Chen Zhongchang, 2010). 
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Several commercial banks will find it easier to borrow funds in the form of digital 

currency, thus reducing the demand for excess reserves (Du Hongwen & Xu Bin, 

2016; Jiang Qing and Chen Zhengzhi, 2001). If the central banks do not undertake 

appropriate measures to control it, the function of intermediate targets of their 

monetary policies will gradually weaken. 

 

Fig. 4.1 Analysis of the channels through which the digital currency affects 

intermediate targets of the central bank’s monetary policy 

Manipulative targets include monetary base and reserves. Particularly, the effect 

of digital currency on the monetary base as a manipulative target is that the monetary 

base of a central bank is the sum of currency and reserves. Following the widespread 

use of digital currency in the money market, a part of cash will be replaced by digital 

currency. Therefore, the central bank has to count the digital currency into statistics 

for accurate accounting of the true monetary base. However, the power to issue digital 

currency is very decentralized and it is hard to control the size of issue, indicating that 

the use of digital currency will significantly change the connotation and structure of 

monetary base. The effects of digital currency on reserves as a manipulative target are 

that the popularization of digital currency will accordingly reduce the required 

reserves. The use of digital currency will greatly increase the efficiency of payment, 

thus easing currency conversion between various deposit accounts (Hawkins, 2001). 

To gain a first-mover advantage in financial innovation, most countries have no 
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requirements of deposit reserves for digital currency, allowing digital currency to 

replace some savings subject to reserve requirements (Bossone, 2001) and leading to 

reduction of the total required reserves. Moreover, commercial banks will gradually 

reduce the use of excess reserves because of the substitution of digital currency for 

cash. Therefore, digital currency will weaken the ability of the central bank to 

manipulate monetary policy with reserves. Central banks’ ultimate objective is to 

achieve macroeconomic targets through manipulation of the monetary policy. Given 

different problems and the economic development conditions in different stages, the 

ultimate objective selected will differ. Particularly with the advent of the digital 

currency, central banks find it challenging to control money supply. In this case, 

central banks should focus on stabilizing prices and taking measures to maintain full 

employment and economic growth. 

 

Fig. 4.2 Analysis of the channels by which the digital currency affects manipulative 

targets of the central bank’s monetary policy 

(2) Effects of the digital currency on the tools of the central bank’s monetary 

policy 

There are three traditional tools of the monetary policy: rediscount rate, required 

reserve ratio, and open market operations. However, the emergence of digital 

currency has impaired their regulation in varying degrees. 
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central banks may control the size of loans. However, the adjustment through the 

rediscount rate is quite passive, particularly when commercial banks and even other 

financial institutions can freely issue the digital currency. If the digital currency is 

widely used, the effectiveness of central bank rediscount policy will sharply decline. 

Second, normally, when the central banks increase or decrease the required 

deposit reserves by raising or lowering the required reserve ratio, the amount of 

money in circulation can be effectively adjusted through the monetary policy. 

However, the digital currency is not subjected to the required reserve requirements, 

and once the digital currency is put into use, some savings subject to reserve 

requirements will be replaced, thus significantly impairing the function of the central 

bank reserve fund systems. 

Finally, open market operations are the most flexible and effective policy tool of 

the central banks, which can play a role in adjusting the money supply and accurately 

predicting the possible consequences. However, the emergence of the digital currency 

has deprived central banks of the status as the unique currency issuer and debilitated 

their currency handling operations on a large scale in time owing to lack of adequate 

assets and liabilities, thus greatly impairing the central bank function of currency 

adjustment. 

 

Fig. 4.3 Analysis of the channels by which the digital currency affects the tools of the 

central bank’s monetary policy 
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Several countries, particularly developed, have unveiled unconventional 

monetary policies since the financial crisis, among which the negative interest rate 

policy (NIRP) is of the most concern. The implementation of NIRP is being 

extensively studied; the existence of cash partly sets the lower limit of policy interest 

rates, complicating the interest rate transmission mechanism in the financial market. 

This study believes that full implementation of the digital currency has far-reaching 

consequences because it can simplify the interest rate transmission, increase the 

effectiveness of macroeconomic regulation and control, and promote market-oriented 

reform of interest rates. 

(3) Effects of the digital currency on the time lag of the central bank’s monetary 

policy transmission 

After a monetary policy is implemented, the policy will not affect the economic 

variables until financial institutions, as the media of transmission, react to it. The 

process of transmission involves multiple links; each of which is influenced by 

uncertain factors in varying degrees, thus causing a time lag in the transmission. In 

the case of the digital currency, such time lag is more apparent, particularly because it 

has changed how the public and financial institutions behave and greatly altered asset 

structure and money demand, thus making it difficult to control timeliness of the 

monetary policy transmission and judge the effectiveness of the monetary policy. 

According to an IMF report, following the de-cashing process, cash in 

circulation will be converted to bank deposits and the central banks may better 

manage the liquidity and bank credit through the interest rate policy; meanwhile, 

money supply increases, which leads to a decline in the market interest rates and 

credit expansion. After India abolished larger-denomination banknotes, a large 

amount of cash was plowed back into the banking system, making the monetary 
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policy transmission mechanism of the Indian central bank more efficient and helping 

decrease the inflation rate. Additionally, cash prevents NIRP from becoming 

significant. If NIRP becomes the major monetary policy within a given period, 

de-cashing is crucial for the effectiveness of the monetary policy. When Switzerland 

reduced its interest rates to negative in December 2015, it saw a surge in the market 

demand for 1,000 franc cash, thus affecting the effectiveness of its monetary policy. 

Hawkins (2001) examined the uses of the digital currency in 21 countries and its 

impact on the traditional financial market, financial intermediaries, and payment 

systems. The study revealed that the use of digital currency has significant effects on 

the current monetary base, money multipliers, and velocity of money circulation, and 

finally affects the money supply in the society and the effectiveness of the central 

bank’s monetary policy. 

4.1.2 Effects of the digital currency on the fiscal policy 

Digital currency is generally considered to have a twofold effect, directly or 

indirectly, on taxation. First, the digital currency directly affects taxation because it 

can change the tax base of tax revenue (Hong Zeqiang, 2010) and increase the 

efficiency and reduce the cost on tax collection (Xia Junrong, 2001). As digital 

currency enhances the traceability of commercial transactions, operating revenue or 

income that was excluded from the tax base can be counted into taxation, thus 

increasing the tax base. However, the universal access to digital currency allows 

transformation of the traditional offline tax collection to lower-cost online collection, 

and thus, digital currency plays a positive role in updating the existing form of taxes, 

depositing taxes into the state treasury in time, increasing the efficiency of tax 

collection and management, saving the cost on tax collection and management, and 

optimizing the allocation of human resources, thus lowering the taxation cost in the 
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long run. 

In terms of indirect effects, digital currency has not only changed the means of 

payment but also had remarkable effects on several industries such as the traditional 

retail industry. Digital currency weakens the position of the traditional middlemen and 

strengthens the role of Internet-based platforms in consumption activities. Therefore, 

traditional industries will suffer short-term shocks, depression, and even further 

decline, while e-commerce platforms and other emerging industries will continue to 

expand. These changes will have profound and far-reaching effects on the economic 

structure and naturally exert an uncertain influence on the fiscal policy and taxation 

(Cheng Xiaoke, 2016; Pang Fengxi, 2016; Zou Jing, 2016). 

4.2 Theoretical basis and research hypothesis 

On the basis of the theoretical analysis, this study focuses on the impact of 

digital currency on China’s monetary and fiscal policies. Three hypotheses are 

proposed based on money demand theories, money demand and supply models and 

practices of extant literatures. 

（1）Hypothesis 1: The development of the digital currency will reduce the 

society’s demand for holding cash. 

With the establishment of the payment system and the development of 

technology, digital currency is gradually accepted as a new form of currency by the 

public and becoming popular for its advantages of low transaction cost, convenient 

payment, strong liquidity, and security and control. Concurrently, the substitution of 

electronic money for traditional money has also attracted much academic attention. 

According to the classic money demand function, the main factors affecting the 

public’s cash demand are economic aggregate, interest rate, and inflation rate. With 

the growing popularity of electronic payment means, the public’s preference for 
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holding cash is largely affected by advancement of digital currency. The role of 

quantitative monetary policy tools should not be ignored in China’s existing monetary 

policy, although the price-based monetary policy tools are increasingly valued. 

Therefore, in the context of the digital age, clarifying the public’s cash demand 

mechanism will not only help the central bank in efficient cash issuance and liquidity 

management but also deepen the understanding of the theory of money demand and 

aid in framing a monetary policy. 

Therefore, this study proposes the Hypothesis 1, focusing on how the 

development of digital currency affects the society’s cash holding demand. 

Hypothesis 1: The development of the digital currency will reduce the society’s 

demand for holding cash. 

With Hypothesis 1, this study focuses on how the development of digital 

currency affects the cash demand in the society. If the empirical results of Hypothesis 

1 can verify that the development of digital currency can reduce the social demand for 

cash, it can not only support the positive externalities of the development of digital 

currency to a certain extent but also help deepen the understanding of the relationship 

between the digital currency and the demand and supply of money. 

（2）Hypothesis 2: The development of the digital currency can increase the 

money multiplier and money supply. 

In Hypothesis 1, this study examines how the development of the digital 

currency and the digitization rate of money affect the society’s cash holding demand. 

The preliminary empirical results also demonstrate that the development of digital 

currency and the improvement of the digitization rate of money reduce the demand 

for cash. 

Based on the classical theory of money supply, in the scenario where other 
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conditions remain unchanged and the demand for cash held by the public decreases, 

the leakage rate of cash will be reduced, resulting in increasing the money multiplier 

and the money supply. Therefore, it is imperative to make further studies on how the 

digital monetization rate affects the money multiplier. In fact, money supply, an 

important quantitative monetary policy tool, is used by the central bank to adjust the 

economy. In the digital era, the impact of the digital currency on money supply is 

significant. 

Therefore, the second research hypothesis, focusing on how the development of 

digital currency affects the society, proposed. 

Hypothesis 2: The development of the digital currency can increase the money 

multiplier and money supply. 

As stated earlier, whether the development of the digital currency can increase 

the money multiplier is an important topic for worldwide researchers to examine how 

digital currency affects the money supply. However, according to the extant literature, 

there is no concurrence between the academia and the central bank regulatory 

authorities on this topic (Wen Xinxiang and Zhang Bei, 2016). In practice, money 

supply, as an important intermediate target of the monetary policy, is also the main 

“anchor” variable when the People’s Bank of China adjusts the economy with its 

monetary policy. With rapid advancement of information technology, digital currency 

is characterized by fast payment and safe reserve and gradually influences the 

public’s money-holding behaviors, which will impact the money multiplier and the 

money supply. 

(3) Hypothesis 3: the development of digital currency has a positive effect on the 

improvement of tax collection efficiency and will increase the growth rate of tax 

revenue. 
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Hypotheses 1 and 2 analyze the impact of the digital currency on the monetary 

policy on the basis of the impact of the development of digital currency on cash 

demand and the money supply. The monetary policy aims to influence the real 

economy by adjusting intermediate target variables such as money supply. The 

literature review revealed that the digital currency affects the fiscal policy. 

Hypotheses 1 and 2 also focus on this topic. Given that the fiscal policy can be further 

divided into fiscal revenue and fiscal expenditure, fiscal expenditure reflects how the 

government allocates social funds, and in contrast, fiscal revenue, particularly tax 

revenue, is more closely associated with the real economy. 

Therefore, Hypothesis 3 is proposed to confirm how the development of digital 

currency affects the real economy and focus on the impact of the digital currency on 

tax revenue. 

Hypothesis 3: The development of digital currency has a positive effect on 

improving the tax collection efficiency and increasing the growth rate of tax revenue. 

This study examines how the development of digital currency affects the real 

economy and whether the increase of digital monetization rate has an impact on the 

increase of tax revenue by considering the tax efficiency. Previous studies revealed 

that the digital currency affects the efficiency of currency circulation and improves 

the record and traceability of relevant government to enterprise sales and the 

consumption behaviors of the public, which impacts the growth rate of the tax 

revenue. 

4.3 Sample selection and descriptive statistics 

4.3.1 Variable and sample selection 

First, in terms of the measurement of the digital currency, this study adopts the 

methods discussed in the mainstream literature in China to divide digital currency into 



29 

card- and network-based (Du Hongwen, 2016; Chen Zhongchang et al., 2010). The 

data of the card-based digital currency E1 is represented by the quarterly bank card 

transaction amount data, and the ratio of bank card transaction amount to GDP during 

the same period is used as the digitization rate of card base character currency. 

Network-based digital currency E2 mainly refers to the development of third-party 

electronic payment business every quarter, and the ratio of the transaction size of the 

third-party electronic payment to the GDP during the same period is used as the 

network-based monetization rate. This study further divides the network-based digital 

currency into third-party Internet electronic and mobile payments. Card- and 

network-based digital currency data used in this study are mainly derived from China 

Payment System Development Reports and quarterly reports on the General 

Conditions of Operation of Payment Systems of the People’s Bank of China, the 

industrial research report from iResearch, and the database of industrial research from 

Analysys. 

Second, in examining how the digital currency affects the monetary and fiscal 

policies, this study also uses macro data such as GDP, inflation rate, interest rate, 

money supply, base money, and tax revenue. Data on money supply and demand is 

obtained from the Monetary Policy Reports of the People’s Bank of China and the 

Almanac of China’s Finance and Banking of National Bureau of Statistics. Tax data 

such as quarterly new tax revenue and growth rate of tax revenue were obtained from 

China Statistical Yearbook issued by National Bureau of Statistics and the official 

website of the Ministry of Finance. Other macro data on China are obtained from the 

Wind database. 

4.2.2 Variable symbol and definition 

Table 4.1 defines the variables used in the empirical analysis. Descriptive 
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statistics of variables are listed separately in each empirical section. 

Table 4.1 Symbols and Definitions of the Variables 

Variable Definition 

M0 Cash in circulation 

M1 Narrow money supply 

M2 Generalized money supply 

MM Generalized money multiplier 

NGDPg Nominal GDP growth 

CPI Inflation rate 

S Ratio of fixed-term savings to current savings 

R Total reserve ratio 

B Benchmark currency 

ΔI Benchmark bank deposit interest rate 

Gtax 
Month-on-month growth rate of the quarterly new 

tax revenue 

Ftax 
Quarterly cumulative tax revenue/quarterly 

cumulative nominal GDP 

E1 Balance amount of card-based digital currency  

E2 
Amount of network-based digital currency (E2 = 

E21 + E22) 

E21 Amount of third-party Internet payment 

E22 Amount of third-party mobile payment 

EM1 Card-based digital monetization rate (E1/GDP)  

EM2 Network-based digital monetization rate (E2/GDP)  

EM21 Digital rate of Internet payment (E21/GDP)  

EM22 Digital rate of mobile payment (E22/GDP)  

E2010 
Dummy variable, D2010 = 0 prior to Q2 (inclusive) 

in 2010, and D2010 = 1 afterward 

D2015 
Dummy variable, D2015 = 0 prior to Q4 (inclusive) 

in 2015, and D2015 = 1 afterward  
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CHAPTER 5 EFFECTS OF THE DIGITAL CURRENCY ON THE 

MONETARY AND FISCAL POLICIES 

5.1 Monetary policy: Effects of the digital currency on money demand 

5.1.1 Analysis of the replacement of cash demand by digital currency 

Cash printing, transportation, processing, destruction, insurance, and security 

incur huge overall social costs. A study conducted by the Bank of Canada study that 

the overall cost on cash operations (including direct and indirect costs such as time 

consumed) was approximately CAD 15.6 billion in 2014, accounting for 0.79% of its 

GDP. Every CAD 1 cash transaction costs CAD 0.011, that is, 11 times a debit card 

transaction of the same amount and 1.4 times a credit card transaction of the same 

amount. De-cashing can effectively reduce the cost of a capital transaction, simplify 

private sector services and consumer transactions, and raise economic output. 

Given that there is no access to the currency issuance process of China’s central 

bank owing to data limitations and by referring to international experience and 

literature review (Suglia, 2012), the currency issuance process is broadly categorized 

into cash issuance, printing, procurement, transportation, clearing, storage, 

withdrawal, deposit, and trading. 
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Fig. 5.1 China’s cash management process (from issuance to trading) 

In Figure 5.1, ① indicates that the central bank controls the quantity of new 

banknotes to be printed based on the money demand, prints anti-counterfeiting 

banknotes through a printing plant, and then purchases and arranges the transportation 

of banknotes printed in a unified manner; ② implies escorting and other logistics 

transportation of banknotes between the central bank’s systems; ③ means transfers 

from the branches of the central bank to commercial banks, which involve escorting 

safety and cash management services of banks; ④ indicates that banks satisfy cash 

demand of the public through various channels, such as setting up outlets and ATMs; 

⑤ means cash trading, that is, the process where cash flows from the public to 

retailers. 

All new banknotes have an identical life cycle as the old banknotes, which 

includes production of banknotes by a printing company, delivery of all qualified 

RMB bills by the printing company to the issue treasury designated by the PBOC, and 

allocation of these banknotes to all parts of the country via the central bank. 

The PBOC inserts cash into the banking financial institutions when it manages 

cash deposit and withdrawal, and then, citizens and enterprises obtain cash by 

withdrawing money from these banking financial institutions. 

Nonnegotiable RMB bills are withdrawn by banking financial institutions from 

circulation, selected in line with the PBOC standards for selection of nonnegotiable 

RMB banknotes, and delivered to the PBOC. Subsequently, the PBOC makes an 

inventory of these banknotes, destroys the worn-out bills that cannot be circulated, 

and replaces them with new banknotes. 

Similar to the channels adopted by other countries to issue cash, China’s central 

bank issues and withdraws cash from circulation through commercial banks. Banking 
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financial institutions withdraw money from issue treasuries of the PBOC based on the 

customer demand and then pay them in cash, thus realizing the issuance of the RMB. 

They also deposit cash deposited by customers into issue treasuries, which achieves 

withdrawal of RMB from circulation. Based on the market demand for RMB of 

different denominations, the PBOC offers a mix of RMB denominations when 

handling cash withdrawals for banking financial institutions to ensure a reasonable 

structure of the RMB denominations in circulation and facilitate payment and 

settlement. 

International experience shows that there are three major factors influencing the 

quantity of banknotes issued: the growth of net issuance, replacement of the 

unqualified banknotes, and adaptation to currency reserves. Meanwhile, to realize 

their strategic goals, all countries must maintain certain extra reserves to satisfy 

abnormal demand of unexpected incidents, such as wars, economic turmoil, and 

strikes of escorting companies for money. Therefore, changes in M0, cash in 

circulation, every year may be used to predict changes, if any in the cost on the 

issuance, printing, and procurement of the RMB. 

Figure 5.2 shows that the circulation of RMB M0 increased year by year; 

however, after 2010, the year-on-year growth rate of M0 declined. Figure 5.3 shows 

that with the rapid progress of networked digital currency and mobile payment, the 

digital monetization rate continues to increase, while the growth rate of M0 gradually 

declines. The data reveal that the advancement of digital currency is likely to meet the 

needs of transaction payment, wealth storage, and other functions, and concurrently 

reduce the issuance and demand of cash, thus effectively reducing social costs. 
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Fig. 5.2 M0 and Growth Rate of M0 

 

Fig. 5.3 M0 Growth Rate and Digital Monetization Rate 

 

5.1.2 Research hypothesis 

As described in Part IV of this paper, the first research hypothesis focuses on 

how the development of digital currency affects society's cash holding needs. The 

specific research hypotheses are as follows: 
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Hypothesis 1 focuses on how the development of digital currency affects 

society’s cash holding needs. 

In the real world, the choice of digital currency for payment, compared with the 

use of cash, has the advantages related to cost-savings and other benefits. Therefore, 

digital currency can be substituted for cash in social circulation and reduce the 

public’s demand for cash. If Hypothesis 1 holds true, it will help in better 

understanding the influence of digital currency on the theory of money demand. In 

Hypothesis 1, this study adopted the results and ideas of the extant literature (Zhou 

Guangyou and Shi Yibo, 2015; Chen Ying and Li Shujin, 2017) and adopted M0/M1 

to refer to public’s cash demand. 

5.1.3 Empirical model 

Given that the transaction size, cash demand, GDP, price level, and benchmark 

interest rate of digital currency are all time series data, and all variables are 

endogenous, directly regressing cash demand with digital currency using the OLS 

method may be statistically biased. 

To address these issues, this study mainly combines the development process of 

China’s digital currency and electronic payment industry and draws on the practices 

discussed in the existing studies. In this part of the empirical study, the OLS linear 

regression model with dummy variables and the vector auto-regression model are 

used to explain how the advancement of digital currency can and will affect cash in 

circulation. 

(1) Seeking instrumental variables to build OLS linear regression model with 

dummy variables 

To further identify the impact of digital currency on the demand for cash, this 

study combined the Chinese digital currency and the development of electronic 



36 

payment industry, by selecting a relevant external policy shock point as dummy 

variables to build tools, to investigate the development of the card- and network-based 

digital currencies on the demand for cash holding. For the first policy shock, this 

study selected the establishment of a “second-generation payment system” 

(commonly known as “Super-Internet-Bank”) in Q3 of 2010. The system has the 

functions of opening real-time interbank transfer and interbank account inquiry, and 

only the bank has been involved in the test and use. The third-party electronic 

payment is not included in the system this time. The second policy shock was the 

implementation of the Administrative Measures for Online Payment Business of 

Non-bank Payment Institutions in Q4 of 2015. These Measures were issued on 

December 28, 2015, to regulate the online payment business of nonbank payment 

institutions (hereinafter referred to as “payment institutions”), prevent payment risks, 

and protect the legitimate rights and interests of the parties. The industry believes that 

this is a formal specification of third-party payment, which positively impacts the 

improvement in the standard of network-based currency. 

First, this study selected 2010 as an instrumental variable representing the rapid 

development of card-based digital currency and correspondingly constructed a 

dummy variable D2010 [D2010 = 0 prior to Q2 of 2010 (including Q2) and D2010 = 

1 after Q3 of 2010 (inclusive)]. Second, this study selected 2015 as the instrumental 

variable representing the rapid development of network-based digital currency and 

constructed a dummy variable D2015 [D2015 = 0 prior to 2015 (inclusive) and 

D2015 = 1 after 2016 (inclusive)]. In fact, from the perspective of the development of 

China’s electronic payment industry, the two exogenous policy shocks mentioned 

earlier have effectively promoted a rapid growth in digital currency. 

After searching for the appropriate instrumental variables, this study constructed 
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an OLS linear regression model with dummy variables. The specific empirical model 

is shown in Equation (5-1): 

M0/M1 = β0 + β1*D2010 + β2*D2015 + β3*NGDP_g + β4*ΔI + β5*CPI + ε (5-1) 

In terms of the construction and selection of variables in Model 5-1, this study 

refers to the extant literature (Zhou Guangyou and Shi Yibo, 2015; Chen Ying and Li 

Shujin, 2017) using M0/M1 to refer to the public demand for cash levels. NGDPg 

represents nominal GDP growth, Δ I represents the bank benchmark interest rate 

changes, the CPI measures the level of price changes on behalf of the rate of inflation. 

This model empirically tests whether the amount of cash in circulation changes with 

the progress in the electronic payment. If Assumption 1 is true, then it is likely that 

the amount of Equities 1 and 2 is significantly negative, that is, both of them are 

card-based digital currency. The development of the card- or network-based digital 

currency has a substitution effect on the cash in circulation, thus reducing the public 

demand for holding cash. 

(2) Vector autoregressive model 

In addition to finding appropriate variables for empirical analysis, extant 

literature also adopts the vector autoregression (VAR) model to describe the 

quantitative relationship among variables with endogeneity. 

For the empirical analysis of Hypothesis 1, the VAR model to be adopted in this 

study is demonstrated in Equation (5-2): 

𝑦𝑡 = ∅1𝑦𝑡−1 + ⋯ + ∅𝑝𝑦𝑡−𝑝 + 𝐻𝑥𝑡 + 𝑒𝑡  

(5-2) 

where y is the column vector of the endogenous variable, x_t is the column 

vector of the exogenous variable, p is the number of hysteresis order, ∅1, ∅2, and H is 

the matrix of the coefficient to be evaluated. 
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In Model 5-2, this study refers to the results in extant studies (Zhou Guangyou 

and Shi Yibo, 2015; Chen Ying and Li Shujin, 2017) using M0/M1 to refer to the 

public demand for cash levels; EM1 and EM2 represent card-based electronic 

currency/GDP and network-based currency/GDP, respectively, to measure the 

monetization of the digital currency rate; NGDPg represents the nominal GDP growth, 

Δ I represents the bank benchmark interest rate changes, and the CPI represents the 

rate of inflation measured at the level of price changes. The abovementioned variables 

in this part of the VAR model are regarded as endogenous variables. 

5.1.4 Empirical results 

(1) Main empirical results of the OLS linear regression model with dummy variables 

Considering the availability of data, the data time range of Model (5-1) is from 

Q1 of 1995 to Q4 of 2019, with a total of 97 observations. Descriptive statistics of the 

relevant indicators are shown in Table 5.1, and the tables such as correlation matrix 

between variables are listed in Appendix A. 

Table 5.1 Descriptive Statistics of the Variables in Model 5.1 

Name of 

the 

indicator 

Observed 

value 

Mean 

value 

Standard 

deviation 

Min. 

value 

Median Max. 

value 

M0/M1 97 21.150 5.720 12.790 20.360 34.170 

NGDP𝑔 97 12.760 4.920 6.300 11.330 26.120 

CPI 97 2.420 2.850 -1.800 2.100 17.100 

ΔI 97 -0.100 0.430 -1.890 0.000 0.810 

In this part, percentages are used for M0/M1, NGDPg, CPI, and I. Table 5.1 

reveals that the mean value of cash holding ratio M0/M1 is 21.15, the minimum value 

is 12.79, and the maximum value is 34.17. Nominal GDP growth averages are 12.76, 

with a minimum of 6.3 and a maximum of 26.12. The mean value of CPI is 2.42, the 

minimum value is −1.8, and the maximum value is 17.10. The mean value of interest 

rate change Δ I is −0.1, with the minimum value of −1.89 and the maximum value of 
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0.81.  

Table 5.2 presents the main empirical results of the Model (5-1). 

Table 5.2 Impact of the Development of the Digital Currency on Cash Demand 

 Explained variable 

Explanatory variable Public’s demand to hold cash (M0/M1) 

D2010 -9.088*** 

 (-11.18) 

  

D2015 -4.227*** 

 (-4.35) 

  

NGDP𝑔 -0.637*** 

 (-5.74) 

  

CPI 1.009*** 

 (5.66) 

  

ΔI -0.647 

 (-0.83) 

  

_cons 31.040*** 

 (23.12) 

N 97 

R2 0.754 

The T statistic value is shown in parentheses, and ***1%, **5%, *10% represent 

significance levels at 1%, 5%. and 10%, respectively. 

(2) Main empirical results of VAR model 

Given that the data related to digital currency can only be collected after 2007, 

the time range of data used in the VAR model is from Q1 of 2007 to Q4 of 2019, with 

a total of 52 observation values. Table 5.3 shows the descriptive statistical results of 

each variable. In addition to these main empirical results, the stationariness test, some 

statistical results of VAR model, some pulse effect graphs, and other tables related to 

this part of empirical results are listed in Appendix B. 

Table 5.3 Descriptive Statistics of the Variables in Model 5-2 

Name of 

indicator 

Observed 

value 

Mean value Standard 

deviation 

Min. value Median Max. 

value 

EM1 52 7.513 2.263 3.983 7.199 11.840 
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EM2 52 0.598 0.830 0.0025 0.109 2.478 

EM21 52 0.131 0.112 0.0024 0.095 0.345 

EM22 52 0.467 0.738 0.0001 0.015 2.187 

M0/M1 52 16.67 2.386 12.790 17.15 21.420 

NGDP𝑔 52 8.560 2.288 6.100 7.650 14.400 

CPI 52 2.709 1.942 -1.100 2.265 8.000 

ΔI 52 -0.020 0.328 -1.890 0.000 0.810 

In this part, percentages are used for M0/M1, NGDP𝑔, CPI, and I (Table 5.3). the 

mean value of cash holding ratio M0/M1 is 16.67, with minimum value of 12.79, and 

the maximum value of 21.43. The mean value of nominal GDP growth is 8.56, with 

the minimum value of 6.1 and the maximum value of 14.40. The mean value of CPI is 

2.709, with the minimum value of -1.1, and the maximum value of 8.00. The mean 

value of interest rate change Δ I is -0.020, with the minimum value of -1.89, and the 

maximum value of 0.81. The mean value of the card-based digital monetization rate 

EM1 is 7.513, with the minimum value of 3.983, and the maximum value of 11.84. 

The mean value of network-based digital monetization rate EM2 is 0.598, with the 

minimum value of 0.0025, and the maximum value of 2.478. The mean value of 

EM12 is 0.131, with the minimum value of 0.0024, and the maximum value of 0.345. 

The mean value of EM22 is 0.467, with the minimum value of 0.0001, and the 

maximum value of 2.187. 

In Appendix B.1, the ADF unit root test shows that the indicator M0/M1 

representing the level of cash demand of the public is a stationary series. Variables 

such as card-based digital monetization rate, network-based digital monetization rate, 

EM1 and EM2, NGDP_g, inflation rate, and CPI are all nonstationary series; 

however, all are first-order integration. The interest rate change Δ I used to measure 

the bank deposit benchmark is a stationary series. Therefore, in the VAR model, this 

study uses M0, M1, the first-order differences D(EM1) of EM1, D(EM2) of EM2, 

D(NGDP𝑔) of NGDPg, Δ (I) of I, D(CPI) of CPI as the endogenous variable VAR. In 

this setting, this study examines how the changes in the digital monetization rate of 
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the card- and network-based categories affect the public’s cash holding demand 

through the empirical analysis of the VAR model. 

In this study, the optimal lag order of the VAR model is selected as Order 1. 

Table 5.4 presents the complete statistical results corresponding to Model (5-2). 

Additionally, EM2 is further divided into EM21 and EM22 to analyze the impact of 

the different forms of network-based digital currency on the cash holding demand. 

Owing to the limitation of space, the results are not listed separately in the text. Please 

refer to Appendix B. 

Table 5.4 Statistical Results of the VAR Model 

 Explained variable 

Explanatory 

variable M0/M1 D(EM1) D(EM2) D(CPI) D(NGDP𝑔) Δ(I) 

       

M0/M1 (-1)  0.977  0.0416 -0.017 -0.057 -0.178 -0.018 

  (0.044)  (0.055)  (0.009)  (0.059)  (0.146)  (0.023) 

       

D(EM1(-1)) -0.633 -0.266 -0.045  0.117  0.322 -0.004 

  (0.135)  (0.166)  (0.026)  (0.178)  (0.44)  (0.072) 

       

D(EM2(-1)) -0.840 -0.171 -0.106 -0.443 -0.523 -0.050 

  (0.819)  (1.008)  (0.159)  (1.082)  (2.691)  (0.436) 

       

D(CPI(-1))  0.002 -0.067 -0.022  0.023 -0.245  0.064 

  (0.119)  (0.147)  (0.023)  (0.158)  (0.392)  (0.064) 

       

D（NGDP𝑔(-1)）  0.056  0.043  0.012  0.055  0.182 -0.014 

  (0.060)  (0.074)  (0.012)  (0.079)  (0.197)  (0.032) 

       

Δ(I(-1))  0.476 -0.303 -0.013  2.659  3.996  0.153 

  (0.280)  (0.344)  (0.054)  (0.370)  (0.920)  (0.149) 

       

C  0.378 -0.567  0.332  1.040  2.808  0.2664 

  (0.754)  (0.928)  (0.146)  (0.995)  (2.476)  (0.401) 

       

 R2  0.933  0.105  0.229  0.594  0.363  0.084 

 Adj. R2  0.924 -0.020  0.122  0.538  0.275 -0.043 

 F-statistic  100.153  0.843  2.134  10.519  4.097  0.659 

 Log likelihood -44.198 -54.61  37.889 -58.120 -103.685 -12.709 

 Akaike AIC  2.047  2.464 -1.235  2.604  4.427  0.788 

The figures in brackets are standard deviations. Because the statistical relationship of 
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variables in the VAR model is complex, significance is not marked here. 

Based on the statistical results of the aforementioned VAR model, this study also 

derives the impulse response functions of cash holding demand M0/M1 on D(EM1), 

D(EM2), D(EM21), and D(EM22). Figure 5.4 shows the specific results. Other 

impulse response functions can be found in the attached Figure B.1. 

 

Fig. 5.4 Impulse Response Functions of M0/M1 for D(EM1), D(EM2), D(EM21), and 

D(EM22) 

 

5.1.5 Result analysis 

(1) Analysis of the results of the OLS linear regression model with dummy 

variables 

Both β1 and β2, the coefficients before DUM are significantly negative and 

consistent with the prediction. From the perspective of the regression coefficient, the 
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coefficient prior to D2010 is −9.088, which indicates that the cash holding ratio of 

M0/M1 decreased by 9.088 after the establishment of Super-Internet-Bank in 2010. 

The coefficient prior to D2015 is −4.227, which indicates that the third-party payment 

business norms at the end of 2015 promoted network-based digital currency, thereby 

reducing the proportion of cash held by M0/M1 is 4.227. Combined with the 

descriptive statistics presented in Table 5.1, the mean value of M0/M1 is 21.15, and 

the influence of either 9.088 or 4.227 cannot be ignored. This aspect also proves that 

with the popularity of digital currency, the public’s demand for cash in circulation 

decreases; in other words, digital currency has an obvious substitution effect on cash, 

thus reducing the amount of cash in circulation. 

M0 refers to the cash in circulation, which indicates the society’s direct 

consumption power. Given the popularity and convenience of digital currency, the 

liquidity difference between cash and digital currency diminishes. Therefore, the 

traditional statistical method of M0 may be used to measure the social consumption 

power. As a result, the combination of digital currency and cash is essential to more 

accurately measure the direct purchasing power of the society as a whole. 

(2) Analysis of the results of the VAR model 

According to the setting characteristics of the VAR model, the Model (5-2) 

mainly analyzes how the change in the card-based digital monetization rates EM1 and 

network-based digital monetization rate EM2 (including digital monetization rate 

EM21 in the form of third-party Internet payment and digital monetization rate EM22 

in the form of third-party mobile payment) affects the public’s demand of cash 

holding. Using the impulse response function (Figure 5.4), the impact of the change 

of the digital monetization rate on cash demand M0/M1 can be analyzed. 

According to the results of Figure 5.4, irrespective of the form of digital 
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monetization rate that has a positive impact, cash holding demand M0/M1 can 

produce an obvious negative reaction in the short term. Following the maximum 

impact in 1−3 period (within one year), the negative reaction persists for a long term. 

This aspect indicates that the increase of digital monetization rate also has a 

significant and long-term negative impact on cash demand. 

5.2 Monetary policy: Impact of digital currency on money supply 

5.2.1 Research hypothesis 

Hypothesis 1 addressed how the development of the digital currency and the 

digitization rate of money affect the public’s cash holding demand. The preliminary 

empirical results also reveal that the development of digital currency and the 

improvement of the digitization rate of money can reduce the demand for cash. 

Based on classical money supply theory, in the scenario where other conditions 

remain unchanged and the demand for cash held by the public decreases, the leakage 

rate of cash will be reduced, resulting in increasing the money multiplier and the 

money supply. Consequently, this study proposes a Hypothesis 2, focusing on how the 

development of digital currency affects the society. 

Hypothesis 2: the development of digital currency can increase the money 

multiplier and increase the money supply. 

For Hypothesis 2, this study also refers to the research methods of existing 

literatures (Yao Wanli, 2014; Zhang Wenqing, Li Mingxuan and Meng Zan, 2018) 

using the generalized money multiplier (MM = M2/base money balance B) as the 

explained variable of this part, and the card-based digital monetization rate EM1 and 

network-based digital monetization rate EM2 are the core explanatory variables. In 

terms of the selection of other control variables affecting the broad money multiplier 

MM, this study selects two control variables—the total reserve ratio (R) (R = 
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statutory reserve ratio + excess reserve ratio) and the time deposit/demand deposit 

S—based on the classical formula for the calculation of the money multiplier 

presented in the existing literature. 

5.2.2 Setting of the empirical model 

The choice and construction of variables in the study are discussed earlier. 

According to the stationarity test results, generalized money multiplier MM, total 

reserve ratio R, time deposit/demand deposit S, card-based digital monetization rate 

EM1, and network-based digital monetization rate EM2 are not stationary sequences, 

but these variables are stationary sequences after the first difference. Owing to the 

limitation of space, the stationarity test results of relevant variables are not listed 

separately in the text, as shown in Appendix C. 

Given that the broad money multiplier MM and the explanatory variable are both 

first-order integrated sequences, the co-integration test and Granger causality test are 

used for empirical analysis. Considering the nonlinear relationship between the broad 

money multiplier and the total reserve ratio R and the time deposit/demand deposit S 

and to further eliminate the influence of different units, the following co-integration 

test and Granger causality test adopt the natural logarithm form of these variables. 

If Hypothesis 2 holds true, then the co-integration expression shows a positive 

correlation between LNMM (natural logarithm of the generalized money multiplier 

MM), LnEM1 (natural logarithm of the card-based digital monetization rate EM1), 

and LnEM2 (natural logarithm of the network-based digital monetization rate EM2), 

which confirms that the development of the digital currency increases the money 

multiplier, thus improving the money supply. However, according to the classical 

money multiplier theory, there is a positive and a negative correlation between 
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LNMM and LnS (natural logarithm of time deposit/demand deposit S) and LnR 

(natural logarithm of total reserve ratio R). 

Considering the availability of data, the data time range used from Q1 of the 

2007 to Q4 of the 2019, with a total of 52 observations. The descriptive statistics of 

these related variables are shown in Table 5.5, and the correlation matrix results of the 

variables are shown in Appendix C. 

Table 5.5 Descriptive Statistics of Each Indicator 

Variable N Mean 

value 

SD Min. 

value 

p50 Max. 

value 

MM 52 4.610 0.730 3.680 4.340 6.380 

EM1 52 7.513 2.263 3.983 7.199 11.840 

EM2 52 0.598 0.830 0.003 0.109 2.478 

EM21 52 0.131 0.112 0.002 0.095 0.345 

EM22 52 0.467 0.738 0.000 0.015 2.187 

S 52 0.190 0.030 0.130 0.190 0.230 

R 52 0.170 0.020 0.140 0.170 0.200 

As shown in Table 5.5, the mean value of the generalized money multiplier is 

4.61, with the minimum value of 3.68, and the maximum value of 6.38. The average 

value of time deposit/demand deposit S is 19%, with the minimum value of 13% and 

the maximum value of 23%. The mean value of the total reserve ratio R is 17%, with 

the minimum value of 14%, and the maximum value of 20%. The mean value of the 

card-based digital monetization rate EM1 is 7.513, with the minimum value of 3.983, 

and the maximum value of 11.84. The mean value of network-based digital 

monetization rate EM2 is 0.598, with the minimum value of 0.0025, and the 

maximum value of 2.478. The mean value of EM12 is 0.131, with the minimum value 

of 0.0024, and the maximum value of 0.345. The mean value of EM22 is 0.467, with 

the minimum value of 0.0001, and the maximum value of 2.187. 

5.2.3 Empirical results of co-integration test 

(1) Johansen co-integration test results 
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First, prior to the Johansen co-integration test, this study finds that the optimal 

lag order is 4, according to the unconstrained VAR model among variables. Therefore, 

the lag order is set as Order 3 in the co-integration test, that is, the optimal lag order 

of the unconstrained VAR model is subtracted by 1. 

Second, the variable combinations of {MM, EM1, S, R} and {MM, EM2, S, R} 

are co-integrated. The results are shown in Tables 5.6 and 5.7. 

Table 5.6 Co-integration Test of MM, EM1, S, and R 

Assumption of the 

number of 

co-integration equation 

Trace test statistic 

Threshold of 1% 

confidence level 

No*** 71.924*** 62.521 

One at most 39.257 41.081 

Two at most 9.863 23.152 

***1%, **5%, *10% represents significant at the confidence levels of 1%, 5%, 

and 10%, respectively. 

Table 5.7 Co-integration Test of MM, EM2, S, and R 

Assumption of the 

number of 

co-integration equation 

Trace test statistic 

Threshold of 1% 

confidence level 

No***  73.762***   62.521 

One at most  35.876   41.081 

Two at most 10.506   23.152 

***1%, **5%, *10% represents significant at the confidence levels of 1%, 5%, 

and 10%, respectively. 

(2) Co-integration equation and the main empirical results 

Based on Table 5.6, at the 1% confidence level, there is a co-integration 

relationship among the four variables lnMM, lnEM1, lnS, and lnR, and the 

corresponding co-integration expression is shown in Equation (5-3). In the long run, 

for every 1% increase in the digital monetization rate of network-based currency, 

money multiplier will increase by 0.274%. 

   LNMM 

= 0.769*LnEM1 + 1.343*LnS − 0.767*LnR 

 

  (5-3) 
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   (0.295) (0.300)  (0.314) 

Similarly, based on Table 5.7, at the 1% confidence level, there is a 

co-integration relationship among the four variables lnMM, lnEM2, lnS,m and lnR, 

and the corresponding co-integration expression is shown in Equation (5-4). It is 

shown that in the long run, for every 1% increase in the digital monetization rate of 

network-based digital currency, the currency multiplier will increase by 0.274% 

accordingly. 

LNMM = 

0.274*LnEM

2 

+ 

0.801*LnS 

− 

0.004*LnR 

 

  (5-4) 

  (0.085) (0.165)  (0.122) 

     

(3) Granger causality test 

Table 5.8: Granger Causality Test of the Digital Currency to the Money Multiplier 

Null hypothesis F-statistic  

LNEM2 does not Granger Cause 

LNMM 
4.686 Reject 

LNMM does not Granger Cause 

LNEM2 
3.251 Reject 

LNEM1 does not Granger Cause 

LNMM 
4.775 Reject 

LNMM does not Granger Cause 

LNEM1 
0.558 Not Reject 

The co-integration test shows that there is a long-term stable equilibrium 

between the broad money multiplier and the digital money rate. Granger causality test 

is used to further verify whether the above equilibrium relationship constitutes 

causality. Detailed results can be found in Appendix C. 

The results of the Granger causality test of the numerical monetization rate and 

the generalized money multiplier in Appendix C are shown in Table 5.8: (1) the card- 

and network-based digital monetization rates are the Granger causes for the broad 

money multiplier, (2) the generalized money multiplier is the Granger cause for the 

network-based digital monetization rate, and (3) the generalized money multiplier is 

not the Granger reason for the card-based digital monetization rate. 
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5.3 Fiscal policy: Impact of the digital currency on taxation 

5.3.1 Financial policy: The real background where the digital currency affects 

tax evasion and income transfer 

On the one hand, the digital currency helps reduce crimes and increase tax 

revenue. Cashless transaction can effectively improve the transparency of capital 

transactions and curb possible crimes. Europol finds that withdrawal of a substantial 

amount of cash is often closely associated with crimes such as money laundering and 

terrorist activities. With several economies evading tax, the IRS estimated the amount 

of tax evaded as nearly USD 450 billion in 2006, and excluding that being sought, 

approximately USD 65 billion was the amount of tax evaded and accounted for 14% 

of the federal taxation and 2.7% of GDP of the United States. The role of cashless 

transactions in curbing tax evasion is beyond expectation but will certainly help 

increase taxes. Rogoff (2016) claimed that cashless transaction would help prevent 

illegal immigration because most illegal immigrants carry cash and their employers 

pay wages in cash. In February 2016, the European Commission reported to the 

European Parliament and the European Council the Action Plan for Strengthening the 

Fight against Terrorist Financing that cash payment was widely used for terrorist 

financing. India’s RAW reported in January 2017 that after the repeal of 

large-denomination notes, Kashmir region had witnessed a reduction in the terrorist 

activities by 60% and that of Hawala remittance by 50%. The de-cashing measure 

adopted by the Swedish government contributes to a higher level of public security, 

with bank robberies decreasing from 110 cases in 2008 to 16 cases in 2011 and 

robberies against shops and petrol stations falling from nearly 1,200 cases in 2009 to 

about 500 cases in 2015. 

On the other hand, the digital currency promotes inclusive finance. Some 
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researchers content that the decreased rate of crimes and tax evasion lead to an 

increase in the government revenues, part of which can be directly used as subsidies 

for the poor to include them into the banking service system or for banks to compel 

them to lower requirements on the balance of deposits and service charges to include 

the poor into the banking service system. India has experienced economic shocks and 

social turmoil since Prime Minister Modi announced the repeal of large-denomination 

notes, although the number of bank accounts has risen sharply and noncash payment 

instruments have developed rapidly. 

5.3.2 Research hypothesis 

Hypotheses 1 and 2 analyze the impact of the digital currency on the monetary 

policy from the perspectives of cash demand and broad money multiplier. The 

empirical results show that the development of the digital money can indeed reduce 

the demand for cash and increase the generalized money multiplier. This aspect 

implies that the development of digital currency can indeed influence monetary policy, 

and the ultimate goal of monetary policy is to influence the real economy by adjusting 

the intermediate target variables such as money supply. 

As mentioned earlier, scholars worldwide are focusing on how the digital 

currency affects the fiscal policy. Considering that the fiscal policy includes fiscal 

revenue and fiscal expenditure, fiscal expenditure reflects how the government 

allocates social funds. Therefore, this study focuses on the relationship between tax 

revenue and digital currency in Hypothesis 3. 

Hypothesis 3: the development of digital currency has a positive effect on the 

improvement of tax collection efficiency and can increase the growth rate of tax 

revenue. 
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For Hypothesis 3, this study selects the month-on-month growth rate of new tax 

revenue in the given quarter as the explained variable Gtax (Gtax = the first-order 

difference of the natural logarithm of new tax revenue in the given quarter). The core 

explanatory variables studied are card-based digital monetization rate EM1 and 

network-based digital monetization rate EM2. As indicated in Hypothesis 3, this 

empirical study verifies whether the development of the digital currency can improve 

tax collection efficiency to promote the rate of tax revenue. In combination with the 

practice of tax collection, the tax is collected based on a certain type of tax base. In 

fact, the tax base of China’s quarterly tax revenue is closely related to the current 

nominal GDP from a macro perspective, that is, corporate income tax and individual 

income tax or value-added tax, which accounts majority of China’s tax revenue. 

Therefore, this study constructs an indicator Ftax (Ftax = cumulative tax revenue per 

quarter/cumulative nominal GDP per quarter) to reflect China’s overall tax collection 

efficiency from a macro perspective. 

Considering the availability of data, the data time ranges from Q1 of 2007 to Q4 

of 2019, with a total of 52 observations. The descriptive statistics of these related 

vsariables are shown in Table 5.9, and the correlation matrix results are shown in 

Appendix D. 

Table 5.9 Descriptive Statistics of Each Indicator 

Variable N Mean SD Min. 

value 

p50 Max.  

Gtax 52 0.115 0.110 -0.109 0.090 0.356 

Ftax 52 0.200 0.020 0.160 0.200 0.220 

EM1 52 7.513 2.263 3.983 7.199 11.84 

EM2 52 0.598 0.830 0.003 0.109 2.478 

EM21 52 0.131 0.112 0.002 0.095 0.345 

EM22 52 0.467 0.738 0.000 0.015 2.187 

As shown in Table 5.9, the mean value of month-on-month growth rate of new 

tax revenue in the current quarter is 0.115, with the minimum value of -0.100 and the 
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maximum value of 0.356. The mean value of tax collection efficiency Ftax is 20%, 

with the minimum value of 16%, and the maximum value of 22%. The mean value of 

the card-based digital monetization rate EM1 is 7.513, with the minimum value of 

3.983, and the maximum value of 11.84. The mean value of network-based digital 

monetization rate EM2 is 0.598, with the minimum value of 0.0025, and the 

maximum value of 2.478. The mean value of EM12 is 0.131, with the minimum value 

of 0.0024, and the maximum value of 0.345. The mean value of EM22 is 0.467, with 

the minimum value of 0.0001, and the maximum value of 2.187. 

5.3.3 Setting of model 

In Appendix D, the ADF unit root test shows that the month-on-month growth 

rate of new tax revenue in the given quarter Gtax is a stationary series; the indicators 

EM1 and EM2, which represent the card- and network-based digital monetization 

rates, respectively, and the indicators Ftax reflecting the overall tax collection 

efficiency in China, are all nonstationary series; however, all are first-order 

integration. 

Therefore, based on the previous practice, this study continues to use the VAR 

model and used Gtax, first-order differences D(EM1) of EM1, D(EM2) of EM2, and 

D(Ftax) of Ftax as the endogenous variables of VAR. Therefore, this study uses the 

results of the empirical analysis of the VAR model to analyze how the changes in the 

card- and the network-based digital monetization rate affect the month-on-month 

growth rate of the new tax revenue in the given quarter. 

Based on the determination of the optimal lag order, that of the VAR model is 

selected as order 2. The corresponding complete statistical results are shown in Table 

5.10. In addition, EM2 is further divided into EM21 and EM22 to analyze the impact 
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of the different forms of network-based digital currency on the month-on-month 

growth rate of new tax revenue in this quarter. Owing to the space limitation, the 

results are not listed separately in the text. Please refer to Appendix D. 

5.3.4 Empirical results 

Table 5.10 Empirical Results of the VAR Model of the Digital Currency on Tax 

Revenue Growth Rate and Tax Collection Efficiency 

 Explained variable 

Explanatory variable GTAX D(EM1) D(EM2) D(FTAX) 

     

GTAX(-1) -0.697  1.170  0.036  0.0129 

  (0.257)  (0.440)  (0.083)  (0.010) 

     

GTAX(-2)  0.360 -0.368 -0.042 -0.012 

  (0.174)  (0.298)  (0.056)  (0.007) 

     

D(EM1(-1))  0.008  0.111 -0.027  0.005 

  (0.109)  (0.186)  (0.035)  (0.004) 

     

D(EM1(-2))  0.048 -0.108 -0.024 -0.002 

  (0.114)  (0.195)  (0.036)  (0.004) 

     

D(EM2(-1))  0.580 -1.240 -0.0138 -0.031 

  (0.475)  (0.812)  (0.153)  (0.019) 

     

D(EM2(-2)) -1.000  1.095  0.517  0.045 

  (0.429)  (0.735)  (0.138)  (0.017) 

     

D(FTAX (-1))  5.480  5.316 -1.649 -0.079 

  (6.513)  (11.143)  (2.101)  (0.258) 

     

D(FTAX (-2))  36.339 -42.208 -3.311 -1.287 

  (4.385)  (7.503)  (1.414)  (0.174) 

     

C  0.043  0.087  0.028 -0.001 

  (0.060)  (0.103)  (0.019)  (0.002) 

 R2  0.933  0.105  0.229  0.594 

 Adj. R2  0.923 -0.019  0.122  0.538 

 F-statistic  100.152  0.843  2.134  10.518 

 Log likelihood -44.198 -54.616  37.889 -58.120 

 Akaike AIC  2.047  2.464 -1.235  2.604 

The figures in brackets are standard deviations. Because the statistical 
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relationship of variables in the VAR model is complex, the significance is not marked 

here. 

Based on the statistical results of the VAR model in Table 5.10 and Appendix D, 

the impulse response functions of Gtax and Ftax on D(EM1), D(EM2), D(EM21), and 

D(EM22) are also derived. The specific results are shown in Figs. 5.5 and 5.6. 

Similarly, Figure 5.7 also shows the impulse response functions of Gtax and Ftax on 

D(EM21) and D(EM22). 

 

Fig. 5.5 Impulse Response Functions of Gtax and Ftax on D(EM1) and D(EM2) 
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Fig. 5.6 Impulse Response Functions of Gtax and Ftax on D(EM21) and D(EM22) 

 

Fig. 5.7 Impulse Response Function of Gtax and D(Ftax) 

5.3.5 Analysis of the results 

According to the setting characteristics of the VAR model, this model examines 

how the card-based digital monetization rates EM1 and network-based digital 

monetization rates EM2 (including third-party Internet payment in the form of digital 

monetization rates EM21 and third-party mobile payment in the form of digital 
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monetization rates EM22) affect the month-on-month growth rate of new tax revenue 

in the given quarter Gtax and Ftax, an indicator of the overall efficiency of tax 

collection in China. Using the impulse response function in Figure 5.5, the impact of 

the change of digital monetization rate on Gtax and D(Ftax) can be analyzed. Figure 

5.7 shows the impulse response function between the indicator D (Ftax), which 

reflects China’s overall tax collection efficiency and the month-on-month growth rate 

Gtax of new tax revenue in the given quarter. 

Based on the results in Figure 5.5, irrespective of the numbers in the form of 

monetization rates (EM1) and D (D (EM2)) with a standard deviation of the positive 

impact, the new tax revenue in the given quarter’s month-on-month growth in Gtax 

can produce a positive reaction in the short term. It also suggests that the increase in 

the digital monetization rate can promote the growth of tax revenue in the short term. 

At the same time, the positive impact of digital monetization rate (D(EM1) and 

D(EM2)) also improves the overall tax collection efficiency index Ftax in the short 

term. This result also confirms the partial result of Hypothesis 3. 

Figure 5.5 shows that under the standard impact of one standard deviation of 

D(EM1) and D(EM2) at sight, Gtax and D(Ftax) decline after a huge rise, which is 

also consistent with the empirical results of the VAR model in Table 5.6. Table 5.6 

shows a negative correlation between Gtax or D(Ftax) and the lag period, which 

indicates that the increase of Gtax in the last period or D(Ftax) also lowers the Gtax 

and D(Ftax) in the given period. 

Further combined with Figure 5.7, the positive impact of one standard deviation 

of D(Ftax) in the given period increases the month-on-month growth rate of new tax 

revenue in the given quarter. This aspect further proves that the increase in the digital 

monetization rate can indeed increase the growth rate of tax revenue by improving tax 
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collection. In fact, if EM2 is further divided into E21 and E22, Hypothesis 3 would 

still be true. 
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CHAPTER 6 CONCLUSIONS AND POLICY SUGGESTIONS 

6.1 Conclusions 

By categorizing the digital currency into card- and net-based currency, this study 

examines the implications of digital currency on the monetary demand and supply. 

Empirical results show that digital currency affects the cash demand function and 

leads to the reduction in public’s cash holdings (Priyatama and Apriansah, 2010). 

When the digital monetization rate produces a positive impact, cash holding demand 

M0/M1 can have a significant negative reaction in the short term, reaching the 

maximum impact in the 1–3 period (within one year) and lasting for a long term. 

Digital currency affects the money supply and demand, thus increasing the 

endogeneity of money supply and posing a challenge to the control of money issuance 

by the People’s Bank of China. At the same time, the development of the digital 

currency increases the money multiplier, which increases the money supply. This 

study reveals that both the card- and the network-based digitization rates are the 

Granger causes of the generalized money multiplier. 

Further, this study also examined the impact of digital currency on tax revenue. 

When digital monetization rates (EM1 and EM2) have a positive impact of one 

standard deviation, the month-on-month growth rate of the new tax revenue in the 

given quarter can produce a positive reaction in the short term. This aspect shows that 

the increase in the digital monetization rate can increase the tax revenue in the short 

term. At the same time, when the digital monetization rate has a positive impact, it 

improves the overall tax collection efficiency in the short term. 

In addition, this study analyzed the effects of digital currency on monetary cost 

and other aspects and found that digital currency can fairly reduce currency issuance 

and circulation costs and thereby increase the efficiency of economic operations. 
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Through its empirical approach, this study systematically summarizes the digital 

currency risks and corresponding regulatory strategies for in-depth study, thus 

providing strong suggestions for policy making. 

With respect to data limitations, this study on the effects of the digital currency 

on monetary policies appears incomplete and would thus require greater access to 

data for an in-depth analysis on its effects and effect mechanism. Similarly, owing to 

the lack of data support, this study fails to further explore the micro mechanism of the 

effects of digital currency on taxation, and further studies are needed with new data 

and mathematical models. 

6.2 Suggestions for policy making 

This study demonstrates the effects of the digital currency on China’s monetary 

and fiscal policies and provides the basis for regulatory authorities to implement 

relevant policies. It then provides suggestions for policy making. 

First, the central bank should establish a more accurate and transparent testing 

mechanism and analyze the digital currency’s effects on cash demand, money supply 

and demand, and money multiplier to improve the effectiveness of the monetary 

policy regulation. With increasingly extensive application, the digital currency will 

inevitably generate a substitution effect on traditional money, which will result in the 

changes of money supply channels, money multiplier, and supply mechanism in the 

economic society and decrease the effectiveness of the central bank’s ability to 

control its monetary policies under these effects. Cash flow is a lever that the central 

bank uses to control private banks’ monetary and credit expansion. With respect to the 

monetary supply, digital currency partially substitutes the money in circulation, and 

some money in circulation occurs in the digital and virtual manner, while the money 

issued by the central bank for circulation is a part in the whole money supply, the 
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effects on the money in circulation will directly affect the money supply. With respect 

to the money demand, the effects of digital currency are mainly reflected when the 

digital currency partially substitutes the cash in circulation, speeds up money 

circulation, and thus leads to less money demand. 

Second, the central bank should actively summarize the advanced experiences of 

digital currency in tax administration and improve the existing tax administration 

system. Against the current tax system backdrop, digital currency as a technical 

means can effectively enhance the efficiency of tax administration and is favorable for 

executing coordination among different departments. Meanwhile, the means of digital 

currency can be utilized to realize tax data estimation and identify tax transparency in 

economic activities and its influence, thus providing a basis for more effective fiscal 

policies. 

Third, the central bank should enhance regulation of the digital currency. This 

study reveals a considerable uncertainty in digital currency’s effects on the monetary 

and fiscal policies. Therefore, there should be greater focus on effective digital 

currency regulation. On the one hand, some deposit reserve should be imposed on 

digital currency, which can help prevent risks of issuance, credit, liquidity and reduce 

loss of seigniorage of the central bank and make up for the shrinkage of the central 

bank’s asset size; on the other hand, a deposit insurance system should be established 

to safeguard the credit of the financial and nonfinancial issuing institutions, improve 

digital currency holders’ confidence in e-payment system, safeguard financial stability, 

and maintain market order. 
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APPENDIX: RELATED TABLES AND FIGURES 

APPENDIX A: 

TABLE A1: CORRELATION MATRIX OF THE VARIABLES IN MODEL 4-1 

 M0/M1 NGDP𝑔 CPI D2010 D2015 ΔI 

M0/M1 1      

NGDP𝑔 0.124 1     

CPI 0.106 0.722*** 1    

ΔI -0.318*** 0.144 -0.096 0.146 0.101 1 

***1%, **5%, and *10% represent the significance levels of 1%, 5%, and 10%, 

respectively. 
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APPENDIX B: 

TABLE B1 CORRELATION MATRIX OF ALL THE INDICATORS IN THE VAR 

MODEL 

 EM1 EM2 EM21 EM22 M0/M1 NGDP𝑔 CPI ΔI 

EM1 1        

EM2 0.70*** 1       

EM21 0.94*** 0.84*** 1      

EM22 0.64*** 0.10*** 0.80*** 1     

M0/M1 -0.82*** -0.84*** -0.86*** -0.82*** 1    

NGDP𝑔 -0.73*** -0.57*** -0.74*** -0.53*** 0.68*** 1   

CPI -0.36*** -0.26* -0.39*** -0.23* 0.40*** 0.52*** 1  

ΔI -0.05 0.00 -0.09 0.01 -0.05 0.31** -0.01 1 

***1%, **5%, and *10% represent the significance levels of 1%, 5%, and 10%, 

respectively. 

TABLE B2 STABILITY TEST RESULTS OF ALL THE INDICATORS IN THE 

VAR MODEL 

 Form of test ADF value Result 

M0/M1 （0，0，7） -2.031** 

（0.042） 

Stable 

EM1 （C，T，9） -2.174 

（0.491） 

Unstable 

D（EM1，1） （0，0，7） -1.716* 

（0.081） 

Stable 

EM2 （C，T，10） -0.518 

（0.979） 

Unstable 

D（Em2，1） （0，0，10） -2.891*** 

（0.005） 

Stable 

EM21 （C，T，10） -1.309 

（0.173） 

Unstable 

D（Em21，1） （0，0，9） -3.721** 

（0.032） 

Stable 

EM22 （C，T，10） -0.381 

（0.985） 

Unstable 

D（Em22，1） （0，0，10） -2.649*** 

（0.009） 

Stable 

CPI （C，T，8） -2.071 

（0.5465） 

Unstable 

D（CPI，1） （0，0，7） -10.525*** 

（0.000） 

Stable 

NGDP𝑔 （C，T，8） -1.224 

（0.893） 

Unstable 

D（NGDP𝑔，1） （0，0，7） -8.501*** Stable 
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（0.000） 

I （C，T，9） -1.802 

（0.686） 

Unstable 

D（I，1） （0，0，7） -3.964*** 

（0.000） 

Stable 

The values in the brackets are P values, and ***1%, **5%, and *10% represent 

the significance levels of 1%, 5%, and 10%, respectively. 

 

TABLE B3 EMPIRICAL RESULTS OF THE VAR MODEL 

        

 Explained variable 

Explanatory 

variable M0/M1 D(EM1) D(EM21) D(EM22) D(CPI) Δ(I) D(NGDPg) 

        

        

M0/M1(-1)  0.967  0.031  0.002 -0.006 -0.064 -0.017 -0.181 

  (0.053)  (0.065)  (0.002)  (0.008)  (0.070)  (0.028)  (0.174) 

D(EM1(-1)) -0.678 -0.313 -0.004  0.014  0.088 -0.001  0.305 

  (0.184)  (0.227)  (0.006)  (0.028)  (0.243)  (0.098)  (0.606) 

D(EM21 (-1))  2.759  3.609 -0.281 -4.204  1.910 -0.346  0.820 

  (9.952)  (12.263)  (0.330)  (1.544)  (13.163)  (5.310)  (32.757) 

D(EM22 (-1)) -1.273 -0.627  0.010  0.412 -0.726 -0.014 -0.684 

  (1.453)  (1.791)  (0.048)  (0.225)  (1.922)  (0.775)  (4.784) 

D(CPI(-1))  0.002 -0.066 -0.003 -0.0201  0.023  0.064 -0.245 

  (0.121)  (0.149)  (0.004)  (0.019)  (0.160)  (0.064)  (0.397) 

Δ (I(-1))  0.481 -0.298 -0.005 -0.014  2.662  0.153  3.998 

  (0.283)  (0.349)  (0.009)  (0.044)  (0.374)  (0.151)  (0.931) 

D(NGDPG(-1))  0.056  0.043  0.002  0.011  0.055 -0.0141  0.182 

  (0.061)  (0.075)  (0.002)  (0.009)  (0.080)  (0.032)  (0.200) 

C  0.552 -0.384 -0.028  0.148  1.154  0.252  2.873 

  (0.900)  (1.109)  (0.030)  (0.140)  (1.191)  (0.480)  (2.963) 

        

        

 R2  0.933  0.107  0.159  0.369  0.595  0.084  0.364 

 Adj. R2  0.922 -0.041  0.019  0.264  0.528 -0.068  0.258 

 F-statistic  84.130  0.721  1.138  3.509  8.818  0.552  3.431 

 Log likelihood -44.120 -54.559  126.199  49.066 -58.101 -12.708 -103.685 

 Akaike AIC  2.085  2.502 -4.728 -1.643  2.644  0.828  4.467 

 Schwarz SC  2.391  2.808 -4.422 -1.337  2.950  1.134  4.773 

        

The values in the brackets are standard deviations. Because the statistical 

relationship of variables in the VAR model is complex, significance is not marked 

here. 
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The attached Figure B1 VAR model corresponds to the impulse effect diagram 

(limited by space here, it mainly focuses on the impact of the change of digital 

monetization rate on other variables, except M0/M1). 
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APPENDIX C: 

TABLE C1 CORRELATION COEFFICIENT MATRIX OF THE VARIABLES 

 MM EM1 EM2 EM21 EM22 S R 

MM 1       

EM1 0.692*** 1      

EM2 0.913*** 0.701*** 1     

EM21 0.808*** 0.941*** 0.844*** 1    

EM22 0.904*** 0.646*** 0.997*** 0.797*** 1   

S 0.387*** 0.708*** 0.427*** 0.663*** 0.380*** 1  

R -0.671*** -0.013 -0.485*** -0.183 -0.518*** 0.260* 1 

**1%, **5%, and *10% represent the significance levels of 1%, 5%, and 10%, 

respectively. 

TABLE C2 STABILITY TEST RESULTS OF ALL THE INDICATORS IN THE 

VAR MODEL 

 Form of test ADF value Result 

MM （C，T，9） -2.158 

（0.500） 

Unstable 

D（MM，1） （C，T，8） -4.192*** 

（0.010） 

Stable 

EM1 （C，T，9） -2.174 

（0.491） 

Unstable 

D（EM1，1） （0，0，7） -1.716* 

（0.081） 

Stable 

EM2 （C，T，10） -0.518 

（0.979） 

Unstable 

D（Em2，1） （0，0，10） -2.891*** 

（0.005） 

Stable 

EM21 （C，T，10） -1.309 

（0.173） 

Unstable 

D（Em21，1） （0，0，9） -3.721** 

（0.032） 

Stable 

EM22 （C，T，10） -0.381 

（0.985） 

Unstable 

D（Em22，1） （0，0，10） -2.649*** 

（0.009） 

Stable 

S （C，T，4） -2.685 

（0.247） 

Unstable 

D（S，1） （C，T，6） -3.963** 

（0.017） 

Stable 

R （C，T，10） -1.690 

（0.738） 

Unstable 

D（R，1） （C，T，8） -4.511*** Stable 
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（0.004） 

The values in the brackets are P values, and ***1%, **5%, and *10% represent 

the significance levels of 1%, 5%, and 10%, respectively. 

TABLE C3: GRANGER CAUSALITY TEST OF THE DIGITAL CURRENCY TO 

THE MONEY MULTIPLIER 

    

    

 Null hypothesis: Obs F-statistic Prob.  

    

    

 LNEM1 does not Granger Cause LNMM  51  4.775 0.034 

 LNMM does not Granger Cause LNEM1  0.558 0.459 

    

    

 LnS does not Granger Cause LNMM  51  4.212 0.046 

 LNMM does not Granger Cause LnS  0.798 0.376 

    

    

 LnR does not Granger Cause LNMM  51  6.216 0.016 

 LNMM does not Granger Cause LnR  8.661 0.005 

    

    

 LnS does not Granger Cause LNEM1  51  0.024 0.878 

 LNEM1 does not Granger Cause LnS  1.517 0.224 

    

    

 LnR does not Granger Cause LNEM1  51  1.941 0.170 

 LNEM1 does not Granger Cause LnR  5.126 0.028 

    

    

 LnR does not Granger Cause LnS  51  4.919 0.031 

 LnS does not Granger Cause LnR  3.939 0.053 

    

    

 

    

    

 Null hypothesis: Obs F-statistic Prob.  

    

    

 LNEM2 does not Granger Cause LNMM  49  3.261 0.031 

 LNMM does not Granger Cause LNEM2  3.251 0.031 
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 LnR does not Granger Cause LNMM  49  4.489 0.008 

 LNMM does not Granger Cause LnR  1.884 0.147 

    

    

 LnS does not Granger Cause LNMM  49  4.353 0.009 

 LNMM does not Granger Cause LnS  0.566 0.640 

    

    

 LnR does not Granger Cause LNEM2  49  4.408 0.009 

 LNEM2 does not Granger Cause LnR  1.932 0.139 

    

    

 LnS does not Granger Cause LNEM2  49  6.677 0.001 

 LNEM2 does not Granger Cause LnS  2.804 0.051 

    

    

 LnS does not Granger Cause LnR  49  2.132 0.111 

 LnR does not Granger Cause LnS  0.890 0.454 
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APPENDIX D: 

TABLE D1 CORRELATION COEFFICIENT MATRIX OF THE VARIABLES 

 Gtax Ftax EM1 EM2 EM21 EM22 

Gtax 1      

Ftax -0.274* 1     

EM1 -0.161 0.209 1    

EM2 -0.055 -0.078 0.701*** 1   

EM21 -0.092 0.065 0.941*** 0.844*** 1  

EM22 -0.048 -0.097 0.646*** 0.997*** 0.797*** 1 

The values in the brackets are P values, and ***1%, **5%, and *10% represent 

the significance levels of 1%, 5%, and 10%, respectively. 

 

TABLE D2 STABILITY TEST RESULTS OF ALL THE INDICATORS IN THE 

VAR MODEL 

 Form of test ADF value Result 

Gtax （0，0，0） -1.957** 

(0.049) 

Stable 

EM1 （C，T，9） -2.174 

（0.491） 

Unstable 

D（EM1，1） （0，0，7） -1.716* 

（0.081） 

Stable 

EM2 （C，T，10） -0.518 

（0.979） 

Unstable 

D（Em2，1） （0，0，10） -2.891*** 

（0.005） 

Stable 

EM21 （C，T，10） -1.309 

（0.173） 

Unstable 

D（Em21，1） （0，0，9） -3.721** 

（0.032） 

Stable 

EM22 （C，T，10） -0.381 

（0.985） 

Unstable 

D（Em22，1） （ 0，0，10） -2.649*** 

（0.009） 

Stable 

Ftax （C，T，4） -2.201 

（0.478） 

Unstable 

D（Ftax，1） （C，T，5） -4.140 ** 

(0.011) 

Stable 

The values in the brackets are P values, and ***1%, **5%, and *10% represent 

the significance levels of 1%, 5%, and 10%, respectively. 

TABLE D3 EMPIRICAL RESULTS OF THE VAR MODEL 
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 Explained variable 

Explanatory 

variable GTAX D(EM1) D(EM22) 

D(EM21) 

D(FTAX) 

      

GTAX(-1) -0.677  1.154  0.024  0.027  0.013 

  (0.260)  (0.442)  (0.067)  (0.013)  (0.011) 

      

GTAX(-2)  0.397 -0.407 -0.009 -0.006 -0.013 

  (0.178)  (0.303)  (0.046)  (0.009)  (0.007) 

      

D(EM1(-1))  0.085 -0.032  0.029  0.003  0.004 

  (0.131)  (0.222)  (0.033)  (0.007)  (0.005) 

      

D(EM1(-2))  0.017 -0.213 -0.036 -0.009 -0.002 

  (0.135)  (0.229)  (0.035)  (0.007)  (0.005) 

      

D(EM22(-1))  1.388 -1.791  0.591 -0.002 -0.037 

  (0.831)  (1.413)  (0.214)  (0.042)  (0.034) 

      

D(EM22(-2)) -1.562  0.723  0.1247 -0.012  0.049 

  (0.780)  (1.325)  (0.200)  (0.040)  (0.032) 

      

D(EM21(-1)) -5.415  7.435 -4.420 -0.162  0.006 

  (5.148)  (8.749)  (1.323)  (0.263)  (0.208) 

      

D(EM21(-2))  2.846  6.998  2.617  0.604  0.017 

  (5.704)  (9.693)  (1.466)  (0.29)  (0.231) 

      

D(FTAX(-1))  6.139  4.580 -1.244  0.093 -0.083 

  (6.581)  (11.183)  (1.691)  (0.336)  (0.266) 

      

D(FTAX (-2))  36.815 -42.323 -2.058 -0.903 -1.291 

  (4.437)  (7.539)  (1.140)  (0.227)  (0.180) 

      

C  0.037  0.080  0.021  0.003 -0.001 

  (0.061)  (0.104)  (0.016)  (0.003)  (0.002) 

 R-squared  0.772  0.571  0.561  0.495  0.672 

 Adj. R-squared  0.712  0.458  0.445  0.362  0.585 

 F-statistic  12.859  5.047  4.848  3.724  7.770 

 Log likelihood -10.059 -36.032  56.516  135.680  147.078 

 Akaike AIC  0.860  1.920 -1.858 -5.089 -5.554 

The values in the brackets are standard deviations. Because the statistical 

relationship of variables in the VAR model is complex, significance is not marked 

here. 


