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Abstract: In recent years, with the rapid development of cryptography technology and Internet technology, 

digital currency has exploded in popularity in various parts of the world. Our team’s objective is to find a 

model to analyze the global digital currency system, and then use our models and research to create a strategy 

for the development of global economy. Firstly, we consult the relevant data and information. Then we con-

struct two representative ECC models of digital currency, as well as UTXO model and Account model. And it 

turns out that the digital currency has higher safety factor, lower cost and convenience. Secondly, based on 

our models, we analyze the development of digital currency at the individual, national and global levels. We 

find that there has been a large fluctuation in the recent years. Thus, we further study this issue and the results 

show that the lack of effective supervision is one of the main causes of fluctuation. Then, we conclude that 

more and more countries would pay more attention to block-chain technology and related regulatory mecha-

nisms. Thirdly, aiming at further analysis of the digital currency market of different countries, we choose 

America and China in our further investigation. We get that most countries expect better development of the 

digital financial system and greater rapport in international relations. However, at present these countries 

don’t modify their current banking and monetary models. Finally, we perform a sensitivity test to verify the 

stability of our model and conclude the strengths and weakness of our model. The result demonstrates that our 

models can help us to deeply understand the development of digital currency in a certain extent. 
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1. Introduction 

1.1. Modeling assumption 

With the rapid development of economic, digital curren-

cy, as a new type of currency, is rising rapidly. Digital 

currency market has a certain impact on many countries. 

The emergence and use of digital currency have contrib-

uted greatly to the circulation of the global economy. 

However, there are still some issues in the use of digital 

currency. Its price fluctuation is fierce. And it’s lack of 

supervision subject. These issues have also caused a cer-

tain impact on financial stability. It has aroused the 

strong concern of the people and the government [1].  

Digital currency is a new digital method of financial 

transactions, so there are concerns about its security. 

At the G20 Summit, countries expressed their attitudes 

towards digital currencies. In general, most countries 

believed that digital money can be an advantage of the 

financial system. But during the development of digital 

currency, countries need to strengthen the protection of 

investors [2]. 

Digital currency has some benefits to financial services 

users and governments. However, some issues still exist. 

If these issues could be addressed, digital currency could 

work better for individuals, businesses and governments. 

The geographical distribution of digital currency use in 

the world is shown in Figure 1. The representative coun-

tries are Europe, the United States, Japan, China and 

Canada. 

1.2. Our work 

Firstly, we analyze the viability and effects of a global 

decentralized digital financial market, then establish the 

reasonable mathematical model. 

Secondly, we study the different needs of countries and 

analyze their willingness to work with this new financial 

marketplace. Then we study countries weather modify 

their current banking and monetary models. 

Thirdly, we discuss the strategy for adoption and ex-

pound the rationality of this strategy. According to the 

different national conditions, we put forward the corre-

sponding implementation. 

Fourthly, based on a representative financial system 

model, this article includes the mechanisms for oversight 

of such a global digital currency. And it extends the anal-

ysis to consider the long-term effects of such a system on 
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the current banking industry, global economy and inter- national relations between countries. 

Asia 42.1%

Others 5.9%

Australia 5.9%

Africa 7.8%

Europe 13.7%

North America 24.6%

 

Figure 1. The geographical distribution of digital currency

Finally, we provide policy recommendation for national 

leaders, who hold mixed opinions about this effort. And 

this policy recommendation offers rationale for the pa-

rameters and dynamics included in our model. 

2. Assumption 

Assumption 1. Assume that culture, population and tech-

nology have no greater impact on national economy 

when analyzing the impact of models on the economy. 

Assumption 2. In calculating the safety factor of the digi-

tal currency, profits from illegal transactions are not tak-

en into consideration. 

Assumption 3. The data consulted have authenticity and 

accuracy to a certain degree. 

3. Notation of Parameters 

We start the analysis by giving a list of parameters in-

volved in the model as shown this Table 1. Other sym-

bols that are used only once will be described later. 

 

Table 1. A list of parameters involved in the model 

Number Symbol Definition 

1 K1 Random integer of Communication A 

2 K2 Random integer of Communication B 

3 G The basic point 

4 Fp Finite domain 

5 n1 The order of the basic point of BTC 

6 r The order of the elliptic curve 

7 n2 The large prime factor of r 

8 P Random point on elliptic curve 

9 λ A random parameter 

10 Pt The price of the digital currency 

11 Qt The Profit of the digital currency 

12 Ut Invisible Fundamentals 

13 rf Risk-free interest rates 

14 Bt Foam Ingredients 
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4. Application of Our Model 

4.1. Data source 

The selection of data is of vital significance to the model. 

The authenticity and extensiveness of the data make the 

model more practical. After repeated search, we find the 

real data involved in the Shao’s article [3]. Although the 

authority of these data is beyond doubt, due to the variety 

of variables will be used in different areas in the process 

of model building. So, these data must be varied. We 

look for an alternative method that uses some of the data 

that is already in “Comparison of UTXO and Account 

models” [4]. Then we use computer simulation part of 

the data that modeling need according to objective laws. 

4.2. Decentralized digital financial model 

First of all, we analyze BTC.  

Encryption of BTC: We use the rational points on the 

elliptic curve to make it difficult to calculate the elliptic 

discrete logarithm on the Abel addition group. ECDH 

and ECMQV are the implementations of the Diffie-

Hellman and MQV key negotiation protocols on ECC. 

The model scheme for establishing key negotiation is as 

follows: Elliptic curve parameter equation: 
2 3 2Y =X aX b   

Related factors: 

h r / n  

The keys of Communicator A and Communicator B are 

(SK1, PK1) and (SK2, PK2). And the public keys are 

PK1 and PK2.They place on a trusty third-party authenti-

cation center. The negotiation and sharing of the tempo-

rary key process is shown in this figure. 

 

1K 1 n-1【， 】Randomly select integer 

*

1 1 2S K PK

12 1 1 2K K SK S

2K 1 n-1【， 】

*

2 2 1S K PK

12 2 2 1K K SK S

Randomly select integer A send      to B

2S

1S

B send      to A

 

Figure 2. Encryption process 

Communicator A obtains the shared key is 
12K : 

1

12 1 2 1 1 2=K K S SK K K G   

Communicator B obtains the shared key is 
21K : 

1

21 2 1 1 2 1=K K S SK K K G   

So 
12 21 1 2=K K K K G , and 

12K  equals 
21K . Ensure that 

both parties can get the same key. Therefore, BTC has 

multiple security attributes, and it can resist a variety of 

attacks. 

Trading of BTC: The trading model of BTC is the UTXO 

model. In the model, the transaction represents a change 

in the UTXO collection, and the account and balance are 

higher abstractions on the UTXO collection and exist in 

the wallet. 

 

UTXO 3 

BTC

UTXO 1.5 

BTC

UTXO 1.5 

BTC

Transaction input Transaction output

Transaction 

AliceBob

 

Figure 3. The model of UTXO 

Analyzing this model, we could obtain the advantages of 

the UTXO model. 

The calculation takes place in the chain. And the transac-

tion itself is the result and proof. The burden of calculat-

ing the transaction is borne entirely by the wallet. It re-
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duces the burden of the chain; The sequence and depend-

ence of transactions are easy to verify, and it is easy to 

prove whether a transaction is consumed or not; The 

UTXO model is stateless and easier to handle concurrent-

ly; It’s very private. 

However, this model also has some drawbacks: 

It is difficult to achieve some complex logic, and its 

space utilization is a little low; It is difficult to implement 

some complex logic, and its space utilization is low; Its 

signature consumes more CPU and storage space.  

Next, we analyze ETH.  

Encryption of ETH: The encryption of ETH uses Elliptic 

Curve Digital Encryption Algorithm (ECDSA), which is 

based on Elliptic Curve Cryptography (ECC). And the 

theoretical basis of ECC is the dot-multiplication formula. 

The multiplication of elliptic curve points: 

z nQ  

Geometric equations of elliptic curves: 

2 3 2Y X aX b    

The addition of elliptic curve points: 

Q P Z   

( , ) ( , ) ( , )xq yq xq yq xz yz   

Flip the elliptic curve point: 

2xz xp xq    

( )yz xq xz yp    
2( ) (3 )

( ) 2

p q q

p q q

y y x a

x x y
 

 
  


 

ECC requires only a shorter public key when providing 

the same level of security. 

Trading of ETH: The trading model of ETH is the ac-

count model. It preserves the state of the world, and the 

state of the chain. They generally behave in the form of 

State Root and Receipt Root in the block. Trading is only 

the event itself without results, and the consensus of the 

transaction and the consensus of the state can essentially 

be isolated. 

By analyzing this model, we could obtain the advantages 

of the Account model; Contracts are saved as code, and 

the Account model is better programmable; The Account 

model can greatly reduce costs through contractual 

method. 

The disadvantage of this model is that there is no de-

pendence between Account model trading. And we need 

solve the replay problem. The state migration from the 

child-chain to the main-chain requires a more complex 

protocol. 

We compare the operational strategies of these two typi-

cal digital currencies, and draw the following conclusions: 

The development of digital currency in the early stage is 

relatively stable, and the use of the last two years has 

reached a peak. However, with the development of digi-

tal cryptographic currency, there is a downward trend. 

For example, BTC and ETH reached a peak in 2017. 

Then, in 2018, BTC fell by about 70%, and ETH fell by 

about 90% [5]. 

Some digital currency Block-chain networks have the 

defect of insufficient extensibility. Some digital curren-

cies emphasize the application of Block-chain technology. 

In addition to having the characteristics of digital curren-

cy, there is also the possibility of the writing applications 

with contract functions. So this digital currency has a 

better space for development. 

With the innovation and development of Block-chain 

technology, more and more people pay more attention to 

the security of Block-chain. Besides, government de-

partments also need to strengthen the study of Block-

chain security issue and establish relevant safety stand-

ards to promote the healthy development of Block-chain. 

4.3. Analysis of digital financial market 

In this part, we study decentralized digital financial mod-

el and analyze digital financial market. We identify key 

factors that would limit or facilitate its growth, access, 

security, and stability at all the individual, national, and 

global levels. 
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Figure 4(a). The use of digital currency in some countries 
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Figure 4(b). The use of digital currency in some countries 

This figure represents the annual use of digital currency 

in every country in the world. It can be seen from this 

figure that different countries have different uses of digi-

tal currencies, according to their respective development 

conditions. Some countries use more digital currency, 

others use less. 

Then, we get the following conclusions: 

Many digital currencies use the Block-chain technology, 

but there are some differences. Some digital currencies 

are “complete node de-centric, power-centric and devel-

opment-centric”. And some digital currencies are “com-

pletely central”. According to the calculation results of 

our model, the development of the above first digital cur-

rency is more stable.  

Models of different digital currencies are varied. The 

UTXO model has unique and creative advantages in sim-

ple business and cross-chain. The Account model has 

advantages in programmability and flexibility. 

In terms of individuals, countries and society, digital cur-

rency has generally grown steadily. But it has fluctuated 

considerably over the past year. And this fluctuation had 

a certain impact on the global digital financial system. It 

caused many citizens in the world to pay keen attention 

to the digital currency. 

According to the different economic development condi-

tions of various countries, different countries have differ-

ent attitudes towards the new financial markets. Devel-

oped countries, represented by the United States, Germa-

ny and Japan, and developing countries represented by 

China are willing to cooperate with new financial mar-

kets. And they will not modify the current banking and 

monetary model for the time being in accordance with 

national conditions. At the same time, every country ex-

pects better development of the digital financial system. 

4.4. Strategy of digital currency 

We strictly calculate the security of digital currency. 

Through the model of encryption and trading in two rep-

resentative digital currencies, it shows that the use of 

digital currencies at the individual, national and global 

level can achieve a higher level of security if better safety 

codes are followed. To achieve this goal, government 

need provide more improved oversight mechanisms. 

Therefore, we provide a more perfect management 

mechanism than the traditional supervision mechanism. 

Develop more complete the management of Block-chain 

technology. Strengthen the development of technical 

reserves, parameters and digital currency rules. Acceler-

ate the construction of network infrastructure to provide a 

solid material foundation for the distribution of digital 

currency. Do a good job before the transformation of the 

business model management system. Establish a trust 

system based on big data. 

4.5. Assessment from different perspectives 

The long-term impact of digital currency on banking [6]. 

On the one hand, its beneficial effects are that the use of 

digital currency reduces information asymmetries be-

tween banks and customers. And it reduces bank compli-

ance costs and management costs, and it avoids cumber-

some data maintenance by banks. In addition, digital 

currency effectively improves the efficiency of bank 

business processing. 

On the other hand, its adverse effects are that digital cur-

rency compress the traditional bank business income and 

affect the liquidity of banks. 

The long-term impact of digital currencies on local, re-

gional and world economies. 

Its advantages are that digital currency is an important 

tool for the total amount of economic adjustment. It can 

greatly enhance the adjustment of currency price instru-

ments. Its adverse effects are that enterprises at the end of 
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the payment channel will be greatly impacted, and the 

digital currency may affect the current deposit reserve 

system. In addition, the emergence of new currencies to 

market macro-control increases its difficulty. 

The long-term impact of digital currency on international 

relations.  

For one thing, its beneficial impacts are that the devel-

opment of new currencies could promote the coordina-

tion and cooperation among countries, increase friendly 

trade between the international and promote the devel-

opment of national economies. 

For another, its adverse impacts are that the use of digital 

currency and regulatory regimes in each country are dif-

ferent. It results in a phenomenon of fluid flow in the 

international circulation of digital currency. 

5. Testing the Mode 

In this part, we test our model by comparing the benefits 

of different policies. It shows that our model is general-

ized and performs stably under different conditions. We 

convince that our model is able to solve the problem suc-

cessfully. 

We use “foam test model” [7] to test the result of our 

model. Establish the following model: 

0

1
( ) ( )
1

i

t t t i t i t

i f

P E D U B
r



 



  


  

Through the above test model, it shows that our model 

result error is small. In the future market, digital currency 

sharp fluctuation probability is relatively high. The price 

of digital currency may include foam. So, we need more 

perfect regulatory system. 

According to the test results and empirical evidence, the 

development trend of digital currency market is shown in 

Figure 5. This is in line with the normal market devel-

opment trend. 
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Figure 5. Digital finance development trend chart 

6. Conclusion 

6.1. Strengths 

Our model considers plenty of the influencing factors. 

We identify the most important feature accurately in the 

model and take the influence of other significant factors 

into account. 

The data in our model consist of parts of the data in liter-

ature and simulation data imitated by computer, which 

improves the science and accuracy of our model. 

6.2. Weakness 

In the process of analyzing the problem, a small amount 

of data is missing, so there are some effects on the accu-

racy of the model. 

One limitation of our current approach is not to bring our 

policies into line with the circumstances of all countries. 

6.3. Future work 

In future work, our goal is to provide a better solution. 

This solution could both increase the countries’ benefits 

and promote more stable development of the country’s 

economy. 
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