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Abstract 
The widespread use of big data is having an unprecedented impact on many areas of 
economics. By means of theory of economics, the design of the practical policy and 
empirical measurement method of combining the large data, to predict and evaluate the 
economic transition of China's economic situation and policy implementation effect, to 
improve the econometric model is scientific and explanatory power has important 
significance, econometrics and large data fusion for causal inference and prediction is 
one of the future development trend. 
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1. A Quote 

Since the 21st century, with the continuous progress of China's economic construction and the 
continuous improvement of people's living standards, the main contradiction facing China's 
society has also changed, but at the same time, the world's political and economic situation is 
still facing a turbulent situation. The economic growth rate of some developed countries is 
slowing down, and some emerging economies are facing huge risks of economic development. 
At the same time, we see that China is also in a critical period of industrial structure 
transformation. With the changing external environment, domestic "gray rhino" events such as 
real estate bubble, shadow banking and high leverage of state-owned enterprises may also be 
transformed into systemic economic risks. As an important branch of economics, econometrics 
predicts and identifies some causal relationships behind economic operation by applying actual 
data to economic and social activities, providing scientific evaluation basis for the 
implementation of economic policies. In the context of big data, some new data forms and 
variables in data as well as the complex relationship between them have brought great 
challenges to the development of econometrics, but also brought new opportunities to the 
theoretical development of econometrics. At present, in some economic fields at home and 
abroad, econometrics theory, methods and big data combined with the application of research 
and practice have emerged, big data is providing important support for the development of 
econometrics. 

2. The Development of Econometrics Faces Challenges under the 
Background of Two Big Data 

(1) While big data brings a lot of information to statistics, it also increases the workload. In the 
face of complex data, how to select the most useful information and identify the authenticity of 
data has become very important. When using big data for econometric analysis, there are many 
variables available for analysis in the sample, even far beyond the total sample size. Improving 
efficiency and screening the most valuable information has become a major challenge for 
econometric analysis in the era of big data. 
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(2) On the one hand, big data has changed into a variety of available data forms. In addition to 
traditional forms of data, it also includes text data, video data, audio data, etc., and even some 
electronic recorded information. At the same time, traditional data forms are increasingly 
diversified, no longer just simple point data, but also extended to interval data, functional data 
and so on. Therefore, faced with diversified information data, the choice of economic 
forecasting and supervision has posed new challenges. 
(3) Big data not only has diversified forms of data, but also has complex relationships among 
variables. In the era of big data, the means of data collection are more diversified, and the 
frequency of data collection is more intensive. Some nonlinear and non-stationary 
characteristics tend to appear among different economic variables. Existing econometric 
modeling methods can not well describe the complex relationship between economic variables, 
so it seriously restricts the reliability of econometric in macroeconomic forecasting, which is a 
difficult point to be solved in the research. 
(4) In the era of big data, the rapid development of the Internet has spawned the generation of 
new types of network data. From the perspective of individuals, the generation of social media 
data is based on the Internet, while the impact of individual behavior on social groups provides 
important basic data for social media. From a more macro perspective, due to the development 
of fintech and improved data availability, financial data based on the complex transaction 
network between financial institutions is of great significance for analyzing and discussing 
financial risks. However, emerging data pose new challenges to econometric theories and 
methods. 

3. Econometrics Integration of Big Data is an Effective Choice to Deal with 
Difficulties 

(1) The dilemma facing econometrics 
In the study of modern economics, econometric models play a powerful role in economic 
forecasting and policy evaluation have excellent results. However, as the social development 
has far exceeded the scope of the original economic theory, statistical methods and 
mathematical relations, the integration of the three can not completely eliminate the 
deficiencies of econometrics in data, methods and theory, so people have doubts about the 
application value of econometrics. The first expression of this kind of doubt is the disconnection 
between econometric theory, method and economic theory. Some scholars think that backward 
economic theory can not give a reasonable explanation to real economic problems. So since 
both led to a mathematical relationship and the combination of economic theory is 
unreasonable, moreover because too focused on the integration of both, lead to more important 
in the process of computing economic model analysis of the use of advanced measurement issue, 
through frontier econometric method to analyze complex econometric models has become a 
widespread phenomenon in the econometric study. In addition, doubts about the poor quality 
of data obtained in conducting economic research affect the reliability of the research. 
Restricted by various conditions of data collection, data loss is a common problem. Finally, in 
the process of modeling, some statistical laws or economic development laws may differ greatly 
from the actual situation, which also affects the reliability of the study. Econometric analysis 
using non-repeatable economic data often requires making some assumptions about the 
economic system, and these assumptions are often quite different from the actual observation. 
Sometimes econometricians use mathematical and statistical methods to deal with these 
problems, but the effect after treatment may be different from the actual conclusion, which also 
affects the accuracy of analysis. Many models will lead to deviation in fitting results due to 
inadequate grasp of data. For example, the data sample shown in Figure 1 can be used for model 
fitting. 



Volume 3 Issue 4, 2022 

DOI: 10.6981/FEM.202204_3(4).0085 

659 

Frontiers in Economics and Management 

ISSN: 2692-7608 

 

 
Figure 1. Limited data sample 

 
However, sometimes we cannot grasp the ideal model of data fitting, and excessive fitting may 
occur during the fitting process, as shown in Figure 2. 
 

 
Figure 2. Over-fitting model 

 
And you can see that the curve is going up and down a lot.This makes the model far from the 
model of the real relationship and makes the prediction unreliable.Through big data analysis, 
it is easier for us to get an appropriate fitting model, which is shown in Figure 3. 
 

 
Figure 3. Moderate fitting model 

 
(2) The use of big data is changing the relationship between economy and society in this 
economic world 
Since the 1980s, data has become increasingly important. As new technologies such as the 
Internet and artificial intelligence gradually bring forth the new, informatization has reached a 
new stage of development. Big data is gradually infiltrating into all fields of society, subtly 
changing people's lives. Under the guidance of big data, different combinations of human 
resources, material resources and bride price have taken place. The organization mode of social 
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production is also changing in the direction of data leading, which not only gives birth to new 
forms of Internet business and new business models. The traditional modes of production, 
consumption and circulation are also changing with the progress of the network. Our 
understanding of the world is changing. In addition, the popularization of mobile Internet 
technology has gradually formed a complete industrial chain in the process of development. 
The operation of big data technology has laid a solid data foundation and become an 
indispensable factor of production in the development of the country. For example, from 2015 
to 2019, China issued more than 30 big data policies, and provincial governments successively 
launched nearly 200 related policies, and built eight comprehensive data pilot zones and some 
provincial big data bases. Big data has become a new driving force for China's economic 
development and provides new opportunities for China to reshape its national competitive 
advantage. 
(3) The integration of econometrics into big data can improve the application effect of data 
In the context of big data, everything can be datalized, and the change of data source, nature 
and value can effectively make up for the deficiency of limited data, expand the application 
space of statistical tools in econometrics, and improve the application effect of data. For 
example, the development of big data can be applied to statistics to enrich the content and 
volume of data sources in processing. Big data has unique technologies and methods in the 
process of data processing, which can make up for the shortcomings of traditional data 
statistical tools and enhance the processing capacity of statistical tools. Big data enables 
economists in many scenarios can directly use data are studied, based on data of inductive 
thinking computational economics study to explore an effective way of objective economic 
world -- statistical tools, can be based on a large number of wholeness of economic data, mining 
and analysis of effective information, Accurate prediction and interpretation of the objective 
economic laws and the relationship between variables of a particular scene. 
Econometrics and big data both have the function of collecting, analyzing and organizing data, 
which can extract the information people want from the data center. However, due to the 
widespread use of econometrics derived from statistics, such as sample inference to the 
population, it has the characteristics of finite age data; The big data technology comes from the 
explosive growth of geometric progression and has the style of mass data research in terms of 
characteristics and research methods. Both aim to extract useful information from vast 
amounts of data, but they work in very different ways and do so in very different ways. Big data 
technology is essentially an algorithm that does not rely on rule-oriented programming and 
places more emphasis on optimization and performance. Statistics, on the other hand, is more 
about derivation, using mathematical formulas to find patterns between variables. The two 
actually focus on the same thing, but they analyze the problem from different angles. Big data 
technology focuses on data optimization and integration, while statistics obviously pays more 
attention to prior assumptions between variables. When the amount of data collected is not 
enough, statistical inference can achieve certain effects, while if the hypothesis differs greatly 
from the fact, it is more scientific to use big data for inference. 

4. Fourth, Research on the Path of Proactive Integration of Big Data in 
Econometrics 

(1) Construct big data forecasting method based on traditional econometrics theory 
The core of big data prediction is undoubtedly data. By constructing data sets with big data, we 
can find a highly fitting function form and minimize the average loss between the predicted 
results and the actual results. In this kind of prediction, we do not need to know what the 
variables interact with each other, or whether they interact at all, so there are no requirements 
for assumptions and theories and constraints; Of course, you don't need to know the exact form 
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of the function, so you don't need to set the distribution of parameters beforehand.The accuracy 
of such prediction mainly depends on the error of the algorithm. For example, in the random 
forest method, in the process of generating independent trees from the training set composed 
of data, the higher accuracy of tree classification, the better the prediction effect will be. The 
advantage of big data prediction lies in that it can automatically find the data that meets the 
prediction requirements and satisfy the independence between trees in the random forest. 
Therefore, compared with traditional econometric forecasting, using big data to forecast has its 
own special advantages. 
Traditional econometrics in forecast, the main reason for the failure is subject to the constraints 
of economic theory, the constraint conditions can change must be in the prediction interval, 
while big data to predict will only focus on the correlation between variables, changes in the 
economic theory of constraints, the characteristics of big data will allow them to use of the 
advantage of machine learning techniques such as, The change information of constraint 
conditions contained in economic data is fully used in the forecast, so it does have certain 
advantages in the field of forecast. Compared with traditional economics, the prediction using 
big data is based on data, while the other pays more attention to the transcendence of theory. 
The essential difference between the two methods leads to two different modeling ideas, and 
the function positioning and premise assumptions of the prediction are also generated.When 
forecasting the trend of economic development, if the two methods can be organically 
combined together, the forecasting effect of econometrics can be significantly improved. In 
addition, some methods and technologies of econometrics are affected by subjective factors, 
and the application of big data methods and technologies can help econometrics research in 
developing and improving economic theories and confirming the constraints and changes of 
economic theories. On the basis of using big data technology and methods to discover the 
relationship between transactions at the micro level, it can provide a new path for researchers 
to construct a more real econometric model and understand the objective world by testing and 
correcting the causal causes in the traditional econometric model. 
(2) Combine econometrics and big data for causal inference 
Finding causality between things is the ultimate goal of many studies. In econometrics, 
processing effect model is often used to infer causality and judge causality. The specific 
approach is to deal with the reciprocal facts of different individuals at different levels, based on 
which to compare the relationship between the estimators of different individuals, so as to 
judge whether there is a causal relationship. The main research methods include instrumental 
variable method, matching method and breakpoint regression method. Traditional statistics or 
econometrics have a remarkable effect when they use the matching method to make causal 
inference without interference. For example, in the field of medicine and biology, experimental 
methods are used to compare the effects of surgery or drug treatment between the 
experimental group and the reference group. However, due to the endogeneity of the 
experimental group, no interference conditions can be guaranteed, or when the heterogeneity 
of the policy effect exists, the conclusion of causal inference obtained by the traditional 
econometric research method is either of poor stability or low recognition rate. 
At present, big data technology is also continuously applied in causal inference structure model, 
dual difference and breakpoint regression. In breakpoint regression, individuals at both ends 
usually need to counterfactual each other. At this time, many prediction methods of big data 
technology, such as random forest method and regression tree method, can be used for 
counterfactual estimation. Supported by a large amount of data, the advantages of machine 
learning based on accurate prediction can ensure more accurate estimation results of 
breakpoint regression. By using big data technology in the application of double difference 
method is able to filter out important covariate, 2 it is able to combine with synthetic control 
act like, creating a and processing unit is more similar to that of control group, the effect should 
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be assessed, can more effectively use the control information, improve the scientific and 
accuracy of policy evaluation. 
(3) To promote the development of economic theory through the impact of big data and 
technology on economic development 
Modern economics tends to judge and recognize the objective world based on causality. In 
order to facilitate research, some economists put forward a series of assumptions on the 
starting point of research. For example, in econometrics, when explanatory variables are given, 
if the predicted result is inconsistent with the real result, the deviation between the two is 
attributed to the effect of chance factors. The basis of modern econometrics research is the 
assumption that such contingency factors obey a certain probability distribution. In this mode 
of thinking, a lot of economists a barrage of puts forward a proposition one hypothesis to 
explore the relationship between economic subject in the objective world and operation 
mechanism, while measuring economists use these assumptions proposition and the constraint 
conditions to build a metrological model, try by wounds from economic data to prove it. 
In the era of big data, the diversity of data is more obvious. Such characteristics and network 
nature require us to re-examine the economic and financial theories under the background of 
network ecology. The diversity of data is under the traditional structured data in the form of 
multivariate, is based on the data symbols, such as function and interval data contains more 
abundant data information due to the interval of data to be more effective than the traditional 
quantitative data contain more abundant information effectively, the application of 
econometric models should contain more uncertain factors, and these factors which are 
incidental, Which is constant, economists need to continue to explore the traditional economic 
theory. 
The diversity of data is also the diversity of data form. Under the background of network 
ecology, such as video data and audio data, new characteristics of the behavior of economic 
subjects are generated, which also requires economists to re-examine the traditional positivity 
theory. The development of big data makes the network characteristics of financial system 
more obvious. The development of Internet finance not only affects the operation mode of 
traditional finance, but also causes corresponding alienation of risk transmission in the 
financial system, and financial institutions also become nodes of the financial network. Many 
complex relationships between financial institutions, such as relationship between deposits 
and loans, and different relations between assets and liabilities into the chain between the 
financial network subject, the financial system is gradually evolved into a similar system of 
neural network, and based on the network perspective on the relationship between the 
financial main body and repeated exploration on mechanism of depicting internal financial 
system under the background of big data, It is necessary to perfect and revise the traditional 
financial theory. 
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