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Abstract—The impact tax revenue on fiscal revenue is getting 
bigger. It is of great significance to predict fiscal revenue and 
analyze the impact of tax on China's economic development 
according to historical data. The time series analysis and 
prediction method is to reveal the rule that the phenomenon 
changes with time based on the historical statistical data of the 
sequence, and then predict the future trend according to this rule. 
The purpose of this paper is to predict base on the historical data 
of fiscal revenue and to analyze the impact of tax revenue on 
fiscal revenue. It analyzes the modeling process of the time series 
model, and selects the financial revenue and tax revenue data of 
the National Bureau of statistics for the last 20 years. First of all, 
we only use the historical data of fiscal revenue to predict it, then 
combine the tax revenue data to make integration test, and 
establish the error correction model with the help of Eviews6.0 
software. In this paper, the application of time series and co-
integration test are the innovation point, finally, we draw a 
conclusion that tax revenue plays an important role in the 
government revenue of long and short time. 
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I.  INTRODUCTION  
In the process of classical econometrics modeling, time 

series data are directly used for regression analysis. In fact, the 
process implies the stationary assumption of time series and on 
the premise of these assumptions,  2, ,t F χ  and other tests are 
reliable. However, most of the time series are nonstationary in 
the actual economic analysis. If the nonstationary time series is 
analyzed as the stationary, the "pseudo regression" problem 
will be brought. [1] The time series analysis solves this problem 
and there are two characteristics relative to the econometric 
model in the model: the one is that it searches the changing 
rules of the time series themselves rather than using other 
variables that have causal relationships to model and predict 
based on the economic theory. 

II. MODELING STEPS  

A. Analysis of scale and structure of environmental protection 
investment 
If a time series is preprocessed and transformed into a 

stationary time series, the time series can be modeled. The 

establishment of time series model usually includes four steps: 
one is the identification of models, two is the estimation of 
model parameters, three is the inspection and diagnosis of 
models, and the four is prediction. [2]  

One, Model identification: according to the autocorrelation 
coefficient (ACF) and the partial autocorrelation coefficient 
(PACF) of the sample, we can find the appropriate values of P, 
D and Q. 

Two, Estimation of model parameters: we identify the 
appropriate values of P, D, and Q, and the next step is to 
estimate the parameters of the autoregressive and moving 
average items in the model. 

Three, Diagnosis and test of the model: after selecting the 
ARIM model and estimating its parameters, it is necessary to 
see whether the selected models are good enough for data 
fitting, because another ARIM model may do it equally well. If 
the selected model is fitted well enough, the residual error 
estimated from the model should be a white noise sequence. If 
it is, we can accept the model; if not, we have to do it again. 

Four, Forecast: a major reason why ARIM modeling 
methods is universal is that it can predict the future trend of the 
sequence, especially in the short term prediction. 

III. FORECAST OF FISCAL REVENUE 
With the rapid development of China's economy and the 

increase of fiscal revenue, next, we take the 1996-2015 years' 
Government Revenue (GR) and Tax Revenue (TR) data (see 
table I) as an example to predict the government revenue from 
the two aspects. First of all, we use the method of time series 
analysis and establish a mathematical model, to predict it with 
a reasonable prediction method. Then, combined with 
government revenue to make co-integration test, we set up 
error correction model and forecast again. [3]. 
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TABLE I.  GR AND TR（UNIT: BILLION YUAN） 

year GR TR year GR TR 

1996 7407.99 6909.82 2006 38760.2 34804.35 

1997 8651.14 8234.04 2007 51321.78 45621.97 

1998 9875.95 9262.8 2008 61330.35 54223.79 

1999 11444.08 10682.58 2009 68518.3 59521.59 

2000 13395.23 12581.51 2010 83101.51 73210.79 

2001 16386.04 15301.38 2011 103874.43 89738.89 

2002 18903.64 17636.45 2012 117253.52 100614.28 

2003 21715.25 20017.31 2013 129209.64 110530.7 

2004 26396.47 24165.68 2014 140370.03 119175.31 

2005 31649.29 28778.54 2015 152269.23 124922.2 

A. Test and treatment of stability 
Drawing the path map of the time series of government 

revenue, we initially judge the stationarity of data. From Fig.1, 
we can see that China's fiscal revenue shows an obvious 
upward trend, so the original series is non-stationary. 

Fig.1 China's government revenue path map 
Next, ADF unit root test is used. From Fig.2, we can see 

that under the model with intercept and trend item, the ADF 
test value of GR is greater than the level of 95% confidence 
level, so the original fiscal revenue sequence is nonstationary. 

 

 

 

 

 

 

 
We need to further examine the models that contain 

intercept or intercept and trend terms neither. The results are 
shown to be non-stationary in Fig.3 and Fig.4 

Fig.3  The ADF test result of the sequence GR level value 

 (only containing the intercept term) 
 

 
Fig. 4  ADF test results of sequence GR level values 

(excluding intercept and trend terms) 

At this point, the test results show that the GR level of 
China's fiscal revenue series is nonstationary from 1996 to 
2015. [4] Next, the original data need to be stabilized. In the 
process of stabilization, we make the first order difference of 
the original sequence, as shown in Fig. 5. 

 

Fig.2 ADF test results of sequence GR level values  
(including intercept and trend terms) 
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Fig. 5  Sequence GR first order difference ADF test results  
(including intercept and trend terms) 
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From the above diagram, we can see that under the model 
containing intercept and trend items, the ADF test value of GR 
is larger than the critical value of 90%, 95% and 99% 
confidence level, and the p value is larger, so the sequence is 
still non-stationary at this time, and then two order difference is 
achieved. The result is shown in Fig. 6: 

 
From the above diagram, we can see that under the model 

containing intercept and trend item, the ADF test value of GR 
is less than the critical value of 99% confidence level, so we 
reject the original hypothesis and the sequence is stationary. 
Based on the above unit root test results, the GR sequence is a 
non-stationary time series. After two order difference, it can 
become a stationary sequence, namely GR-I (2) and d=2 in the 
corresponding ARIMA model. [5] 

B. Establishing time series model of government revenue  
The recognition and order of the ARMA (p, q) model can be 

obtained through the observation of the autocorrelation and 
partial autocorrelation function of the sample. [6]The post 
difference autocorrelation and partial autocorrelation 
coefficient of the two order difference of the GR sequence as 
shown in Fig. 7 

 
Fig. 7 Sequence GR two order post difference autocorrelation graph 

It can be seen from the autocorrelation and partial 
autocorrelation analysis chart, coefficient of attenuation in two 
order tends to 0, so p, q value can be 2, but taking into account 
the principle of simplification model recognition and seeking 
the best, following on p, q values were compared, as shown in 
table II, and then determine the most optimal model. 

 

TABLE II.  ARIMA MODEL COMPARISON 

model adjusted R2 AIC SC 
Residual 
sequence 

correlation 
ARIMA
（1,2,1） 

0.081 19.24 19.53 relevant 

ARIMA
（1,2,2） 

0.302 19.00 19.20 incorrelate 

ARIMA
（2,2,1） 

0.194 19.23 19.42 incorrelate 

ARIMA
（2,2,2） 

0.275 19.16 19.40 significant 
correlation 

The adjusted R2 represents the overall goodness of fit of the 
model, which is between 0-1, and the bigger of it, the better 
fitting effect it is. Both AIC and SC represent the information 
criteria, and the smaller the better for the model. Residual 
sequence correlation is one of the keys to model selection. If 
there is serious residual sequence correlation, that is, residual 
sequence correlation test significantly rejecting the null 
hypothesis, even if other indicators are superior, we should 
reject this model. As you can see from table 3-2, the model 
ARIMA (1,2,2) is optimal. So, the optimal model for 
estimating GR is ARIMA (1,2,2). 

The following parameters are estimated for the model 
ARIMA (1,2,2), and the results are shown in Fig. 8: 

 

Fig. 8  Model (1,2,2) parameter estimation 
The results of the model estimate are as follows: 

2 2
1 2

2

924.867 0.258 0.009

0.862
t t t

t t

GR GR µ

µ µ
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−

∆ = − ∆ −
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According to the model estimate, we can know that if the 
government revenue in 2015 is 152269.23billion and it is 
140370.03 billion in 2014, we will use the static prediction 
method of the above models to predict the fiscal revenue in 
2016, 

2 924.876 0.258 738.81 734.254GR∆ = − × =  

Fig.6 Sequence GR two order difference ADF test results 
(including intercept and trend terms) 
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The forecast value of China's government revenue in 2016 
is as follows: 

734.254 152269.23 140370.03 152269.2
164902.154

GR
billion
+ − +

=
= （ ）

 

C. The influence of TR on GR  
The above is to establish a model to predict future income 

by analyzing the historical data of government revenue. 
Following the tax revenue, we analyze the two relations of 
fiscal revenue and tax revenue through the co-integration test 
and error correction. 

On the one hand, for the co-integration test, variables often 
appear in logarithmic form in practical analysis, because the 
difference of logarithm of variables is approximately equal to 
the rate of change of this variable, and the rate of change of 
economic variables is often a stable sequence, so it is suitable 
for inclusion in classical regression equation. First, we take the 
logarithm of the government revenue (GR) and the tax revenue 
(TR) and make a graph: 
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Fig. 9 Graphs of sequence lnTR and lnGR 

As can be seen from Fig.9, lnTR and lnGR have roughly 
the same growth and change trends, indicating that there may 
be co-integration relationships between the two. 

Thirdly, it is found that the stationarity of lnTR and lnGR is 
nonstationary. After first order difference, the stationarity is 
still poor. After two order differences, it can become a 
stationary sequence, so the two sequences are all same order 
and satisfy the premise of co-integration. 

Then we use the E-G two step method to make co-
integration test. The first step, the logarithmic sequence lnTR 
of the tax revenue is interpreted as the variable, and the 
logarithm of the government revenue as the explanatory 
variable, making least square regression between two. The 
second step is to test the stability of the residual sequence. 
According to the calculating resulting, Mackinnon's p value is 
0.0005. At 1% significant level, we can reject the original 

hypothesis of "unit root of residual sequence" and think that the 
residual sequence is a stationary random process. So then, it 
shows that there is a long-term stable equilibrium relationship 
between lnTR and lnGR, which can be expressed by co-
integration regression model 

lnTR=0.3101+0.9602lnGR 
t=(10.9274)  (356.4175)       R2=0.9998 

That is, the long-term resilience of government revenue to tax 
revenue is 0.9602. 

On the other hand, setting up an error correction model. It 
is proved that there is a co-integration relationship between 
lnTR and lnGR, so an error correction model (ECM) can be 
established. [7]The estimation equation of error correction 
model is obtained by Eviews6.0 software: 

2 2

1ln 0.0013 0.9935 ln 1.345t t t tTR GR el ε
−

∆ = + ∆ − +  

Because the co-integration equation is 

11 1
ln 0.3101 0.9602 lntt t

el T R GR−
− −
= − − , so the upper form can 

also be written as: 
2 2

t t

1 1

lnTR 0.0013 0.9935 lnGR

1.345(ln 0.3101 0.9602 ln )t t tT R GR ε− −

∆ = + ∆ −

− − +
 

According to the error correction model, the long term 
elasticity of lnTR for lnGR is 0.9602 and the short-term 
elasticity is 0.9935. 

IV. CONCLUSION 
Government revenue is an important index to measure the 

financial capacity of a country's government. The scope and 
quantity of public goods and services provided by the 
government in social and economic activities, to a large extent, 
is determined by the abundant state of financial revenue. 
Government revenue is the premise of fiscal expenditure, and it 
is also a financial guarantee for the realization of state 
functions. It can optimize resource allocation and fully 
mobilize all aspects of enthusiasm through correctly handling 
various material interests in the process of organization. Tax 
revenue is an important source of financial revenue. This paper 
uses the time series model to analyze the historical data of 
fiscal revenue, and has carried on the short-term forecast. After 
that, we analyzed the impact of tax revenue on fiscal revenue 
through co-integration test and error correction model. It was 
found that the logarithmic series had little change in long-term 
and short-term impact, indicating that tax revenue has always 
played an important role in fiscal revenue. 
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