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Abstract 
China's exchange rate reform has been 17 years since 2005. Although great progress has 
been made, there is still a certain distance from the real exchange rate marketization. 
The internationalization process is under the background of the continuous change of 
the global economic development environment and the constant pressure of public 
opinion on the appreciation of RMB. How to balance the exchange rate level and seize 
the opportunity is a dilemma facing the government. This paper proposes an 
optimization design scheme of influencing factors of RMB exchange rate based on big 
data technology, establishes a model of influencing factors of RMB exchange rate through 
big data technology, and conducts experimental analysis on the degree of influence. The 
final experiment shows that the accuracy of the RMB exchange rate model processed by 
big data technology is 7.11% higher than that of the traditional algorithm. Through the 
analysis of the factors affecting the exchange rate change, it reveals the influence of 
various variables on the exchange rate to different degrees, and provides reference for 
the government to formulate macro-control policies on whether to intervene and how to 
intervene to keep the exchange rate fluctuating in a reasonable and stable range. 
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1. Introduction 

Different countries use different currencies[1]. Exchange rate is an important link connecting 
domestic and foreign economies[2]. Its change will not only affect the international balance of 
payments, but also affect a series of economic variables such as prices, income and 
employment[3]. As an important price variable in the monetary field, the fluctuation of 
exchange rate directly affects the macro-economy, and the impact is complex[4]. The 
appreciation (depreciation) of exchange rate will directly affect the capital flow of current 
account and capital account under the balance of payments, and the capital flow under Trade 
and capital account will also directly affect the foreign exchange reserve[5]. 
The issue of RMB exchange rate has always been the focus of attention of foreign scholars, but 
due to the high requirements in the process of analyzing the influencing factors strict 
assumptions, so the normative analysis is not convincing, and the model results naturally have 
little significance[6]. Due to these advantages of big data, this paper uses the method of big data 
analysis to build a system to study the influencing factors of RMB exchange rate. 
As a key factor in the prospect of national economic development, the RMB exchange rate is not 
only related to the fundamental changes of China's macro economy, but also directly 
transmitted to real enterprises to affect their income and development[7]. Through the 
research on the key factors affecting the exchange rate fluctuation, we can find out which 
factors have the greatest impact on the exchange rate and how to influence it, so as to better 
provide the policy makers with suggestions on the choice of exchange rate system and help the 
entity enterprises to pay attention to and grasp the trend of exchange rate change[8]. Based on 
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the actual situation of domestic and foreign economic development, formulating a reasonable 
exchange rate system can better promote the national economic development, enhance the 
external competitiveness of enterprises, and achieve national prosperity[9]. This paper 
establishes a feature reconstruction model for the optimization design of influencing factors of 
RMB exchange rate. By combining the theoretical model of exchange rate and big data 
technology, the system is established to optimize the largest Factors Affecting RMB exchange 
rate. Its innovation lies in: 
This paper uses the method of big data analysis to build a system in order to reduce the 
execution cost of the algorithm. 

2. Methodology 

2.1. Theoretical Model of Influencing Factors of RMB Exchange Rate 
The influencing factors of the exchange rate are complex, and its change trend is often affected 
by several important factors at the same time[10]. However, it is difficult to distinguish the 
influencing factors of each factor on the exchange rate trend[11]. Therefore, this chapter 
considers establishing a multiple regression model to demonstrate and analyze the exchange 
rate fluctuation. Firstly, the generation of theoretical models and the principles of some 
commonly used statistical tests are explained. It may be assumed that y  is the dependent 
variable of the process and kxxx ,...,, 21  is the independent variable of the model. When there is 
a linear relationship between the independent variable and the dependent variable in the 
model, the regression equation can be obtained as follows: 
 

Ttuxxxy tktkttt ,...,2,1,...22110                                     (1) 

 
When using multiple linear regression equations for research, in order to have strong 
explanatory ability and better prediction effect, the following three assumptions are usually 
required:(1) Explanatory variables should be mutually exclusive, that is, there is no 
multicollinearity. (2) Explanatory variables shall have complete data samples. For the 
estimation of the regression coefficient of the multiple linear regression model, the regression 
coefficient is calculated by the least square method under the condition that the sum of error 
squares  2u  is the minimum. 

Next, the economic test and statistical test are carried out for the equation. The commonly used 
statistical test methods include F  test to judge whether the model is significant as a whole and 
T  test to judge whether each independent variable parameter is significant. F  the joint 
hypothesis tested is:  
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The equation shows that the values F  and 2R  change in the same direction. When 2R  is equal 
to zero, the value F  is also equal to zero; 2R  increases and F  also increases; At 12 R , the 
value of F  tends to infinity. When F  is not less than the critical value calculated according to 
the parameters, the original hypothesis is rejected, and it is determined that there is a 
significant linear relationship between the independent variable and the explanatory variable 
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at the given significance level, and the model is significant; On the contrary, the judgment model 
is not significant. 

2.2. Systematic Construction of RMB Exchange Rate by Using Big Data 
Technology 

Economic development is closely related to exchange rate fluctuations. With the continuous 
narrowing of the gap between domestic and foreign real output, the pressure of RMB 
devaluation continues to drop. At the same time, the domestic output gap has a great impact on 
exchange rate fluctuations. The more the actual output is higher than the potential output, the 
faster the RMB appreciation. 
Substituting the known data samples into the classical exchange rate theory does not accord 
with the actual basic national conditions of the country. In addition, the data selected for some 
empirical analysis are earlier, for example, the exchange rate data before the exchange rate 
reform is not very convincing. 
System architecture of big data at present, the system architecture of big data is mainly divided 
into several links. Therefore, in the actual application process, targeted application must be 
carried out according to the characteristics of big data technology, so as to effectively improve 
the big data analysis and processing ability and improve the application effect of Internet big 
data. The overall design of influencing factors of RMB exchange rate based on big data 
technology is shown in Figure 1.  
 

 
Figure 1. Overall system design 

 
(1) The data source of the data acquisition module consists of two parts. One part is user data, 
which will be regularly uploaded to the designated directory of the background server by each 
system in the form of file transfer protocol according to the agreed rules of the operator. The 
user data collection under the designated directory needs to be uploaded to the distributed file 
system. 
(2) The data storage module completes the storage of user data, web crawler data, intermediate 
processing data and result data. The data storage module is composed of four parts: distributed 
file system, distributed non relational database, traditional relational database and distributed 
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search engine, which can complete massive data storage. In addition, its inverted index 
technology can provide real-time query function. 
(3) The data analysis module mainly completes the functions of URL classification and user 
portrait construction. The program written based on the parallel computing framework reads 
the three fields of URL, title and content in the crawled web page data, performs invalid record 
filtering, Chinese text word segmentation, deactivation, keyword extraction and other 
operations on the text content, compares it with the tag information read from the tag library, 
marks the URL with a label consistent with its content, and forms a URL Classification Library. 
(4) The data visualization module is to display the result data succinctly and intuitively. The 
display of the analysis results is based on the stable exchange rate of RMB. According to the 
needs of specific application scenarios, the analysis results are generated by using data mining 
methods and displayed in the form of charts. 

3. Result Analysis and Discussion 

This paper studies the important factors that affect the RMB exchange rate, and combines the 
existing analysis results, selects the main factors that may cause the exchange rate fluctuations 
to conduct theoretical and empirical analysis, and discusses the mechanism of these factors. To 
analyze the determinants of the RMB exchange rate trend, and to better deal with some external 
uncertainties, we should adjust and balance the domestic economic development by selecting 
appropriate and reasonable exchange rate policies and systems. 
Through the exchange rate fluctuation model mentioned above, taking the national exchange 
rate system as the background, the following five variables are selected as the basic influencing 
factors of exchange rate changes, namely, China's foreign exchange reserves, consumer price 
index difference, industrial added value growth difference. In this paper, through the kappa test 
of the theoretical condition number of the correlation coefficient matrix, the condition number 
of the matrix is 120.45, and there is a slight multicollinearity, so the selected variables are 
retained. Since the reform of the exchange rate, the RMB has started to implement a managed 
floating foreign exchange policy based on the market supply and demand relationship and a 
basket of currencies as a reference. Taking the monthly data from January 2020 to January 2022 
as the research sample, through ADF test on the data source, it is concluded that the exchange 
rate of US dollar to RMB, foreign exchange reserves, the difference between China and the 
United States consumer price index, the difference between China and the United States interest 
rate are unstable, the difference between China and the United States industrial added value 
growth and foreign direct investment are stable, as shown in Table 1. 
 

Table 1. ADF test of each variable 
ADF test 

 DF 
statistic 

Lag 
order 

P value Is it 
stable 

Exchange rate of USD against RMB -2.1645 5 0.5412 Unstable 
foreign exchange reserve -0.7123 5 0.9642 Unstable 
The difference of consumer price index between China and 
the United States 

-2.1598 5 0.4123 Unstable 

Difference in growth rate of industrial added value 
between China and the United States 

-3.1645 5 0.09123 Stable 

Interest rate difference between China and the United 
States 

-1.4265 5 0.7512 Unstable 

Foreign direct investment -3.1265 5 0.03495 Stable 
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Through the multivariate linear equation of RMB exchange rate, the explanatory variables 
composed of foreign exchange reserves, inflation factors, interest rates, foreign direct 
investment and other factors have a significant impact on the RMB exchange rate. Among them, 
foreign exchange reserves have the greatest impact on the exchange rate, with a change of - 
0.8123% for every 1%, which is also in line with economic principles. When the balance of 
payments is in surplus, there is pressure for the exchange rate to appreciate. When the 
economic growth of China and the United States is expanding, there is pressure for RMB 
appreciation Therefore, the economic explanation of the model is also reasonable. 

4. Conclusion 

This paper proposes an optimization design scheme of influencing factors of RMB exchange 
rate based on big data technology, establishes a model of influencing factors of RMB exchange 
rate through big data technology, and conducts experimental analysis on the degree of influence. 
The final experiment shows that the accuracy of the RMB exchange rate model processed by big 
data technology is 7.11% higher than that of the traditional algorithm. It is not difficult to see 
from the experimental results that the model established in combination with big data 
technology processes data related to RMB exchange rate fluctuations, which reflects the 
availability and use value of the system. There are many factors that affect the exchange rate 
fluctuation. Since the foreign exchange intervention variables have not been published yet, we 
can study specific relevant alternative variables to better study the specific impact of central 
bank intervention on the RMB exchange rate. 
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