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Abstract 
Based on the GDP data of Anhui Province from 1980 to 2020, this paper uses the time 
series method to establish an ARIMA model for fitting analysis, first smoothing and 
testing the GDP data, then establishing a model and estimating and testing the 
parameters in the model, and finally selecting the optimal model as ARIMA (1, 2, 1), using 
the model to predict the GDP of Anhui Province in 2020, and the relative error of the 
comparison result with the true value is within a reasonable range. The model of the 
forecast is well fitted, and the GDP of Anhui Province in the next four years is forecast, 
and reasonable analysis and suggestions are made for related issues, and it is expected 
to provide a certain reference basis for government departments to formulate economic 
plans. 
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1. Introduction 

1.1. A Brief Introduction to the Background of the Study 
Gross domestic product (GDP) refers to the sum of the value of the final products and services 
produced by a country or region in a certain period of time, and is often used to measure the 
economic level and comprehensive strength of a region. Anhui Province is located in the 
Yangtze River Delta region, using its own geographical advantages, vigorously develop the 
economy, encourage enterprises to innovate independently, promote industrial structure 
upgrading, development vitality and momentum continue to increase, in 2020, in the face of the 
severe challenge of the epidemic, the province's annual GDP was 3,868.06 billion yuan, an 
increase of 3.9% over the previous year; in 2021, the province's annual GDP was 4,295,200 
million yuan, an increase of 8.3% over the previous year. With the continuous increase of 
economic volume, the state has put forward the development strategy of domestic large cycle 
and international and domestic double circulation, and the economy has changed from a high-
speed growth model to a new normal of high-quality development. In this context, how anhui 
province should continue to carry forward its own strengths and actively explore ways to inject 
new impetus into economic development is a topic that the government must face. At the same 
time, how to establish an effective model to predict future GDP as a reference for future 
economic development is particularly important. GDP is affected by many factors such as 
resources, capital, population, science and technology, and there are often multiple 
collinearities between various factors, and it is difficult for traditional factor interpretation 
models to accurately and effectively predict GDP. This paper uses the ARIMA model in time 
series analysis to analyze the GDP of Anhui Province from 1980 to 2020, and uses the 
established model to predict the GDP of Anhui Province in the next four years, hoping to provide 
a decision-making reference for local economic development goals, and on this basis, make 
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reasonable analysis and suggestions for the future economic transformation and upgrading of 
Anhui Province. 

1.2. Brief Introduction to Literature Combingregional 
GDP research is the basis for local governments to formulate macroeconomic regulation and 
control policies, and many scholars have demonstrated different methods of analyzing and 
studying local GDP. The literature is summarized as follows:Du Jie[1] Using the GDP and total 
asset investment data from 1980 to 2018, the DYNAMIC regression model was established by 
SAS software, and the ARIMA model was found to be more accurate by comparing the ARIMA 
model. Liu Xingchen[2] Selected the GDP data of Sichuan Province from 1978 to 2018, used the 
econometric software Eclipses 8.0 and SPSS25.0 to establish the ARIMA model and the residual 
autoregression model, combined with the AIC principle to determine the ARAMA(4,2,0) optimal 
model, and analyzed and predicted the GDP of Sichuan Province. Zheng Mengqi[3] Based on the 
GDP data of Zhejiang Province from 1978 to 2018, combined with the principles of first-order 
difference, AIC and BIC, the ARIMA(5,1,5) model was established to predict the GDP index of 
Zhejiang Province in the next three years, and found that the fitting effect was satisfactory. Wei 
Yanhua[4] Based on the GDP data of Gansu Province from 1978 to 2016, two residual 
autoregressive models were established using the ARIMA model for comparative analysis, and 
it is recommended to use the residual autoregressive model established by the lagging 
dependent variable for prediction, and analyze the prediction results for the government's 
reference in formulating economic strategies.At present, there are many ways for researchers 
to analyze GDP, but the change of GDP is affected by many complex factors, and high prediction 
accuracy can be achieved by constructing arIMA model. This paper will use the ARIMA model 
to study and predict the GDP of Anhui Province, and make suggestions for the future economic 
development of Anhui Province under the new normal. 

2. Methodology 

2.1. Collection of Data 
Table 1. GDP data of Anhui Province 1980-2020 

year GDP/ 100 million yuan 2000 3125.3 
1980 140.88 2001 3502.8 
1981 170.51 2002 3827.7 
1982 187.02 2003 4307.8 
1983 215.68 2004 5129.1 
1984 265.74 2005 5675.9 
1985 331.24 2006 6500.3 
1986 382.76 2007 7941.6 
1987 442.35 2008 9517.7 
1988 546.94 2009 10864.7 
1989 616.25 2010 13249.8 
1990 658 2011 16284.9 
1991 663.6 2012 18341.7 
1992 827 2013 20584 
1993 1073.5 2014 22519.7 
1994 1378.9 2015 23831.2 
1995 1891.2 2016 26307.7 
1996 2199.7 2017 29676.2 
1997 2485.4 2018 34010.9 
1998 2711.7 2019 36845.49 
1999 2907.8 2020 38061.51 
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In order to better explore the economic development trend of Anhui Province in the next few 
years, and also to ensure the authenticity and accuracy of the data, this paper selects the 
historical GDP data of 1980-2020 in the Anhui Statistical Yearbook, establishes the ARIMA 
model of Anhui Province's GDP, analyzes its development trend, and predicts the future GDP 
value of Anhui Province (unit: 100 million yuan), as shown in data table 1. 

2.2. Introduction to the Model 
ARIMA model (Autoregressive Integrated Moving Average Model, abbreviated ARIMA) also 
known as differential integrated moving average autoregressive model, is a famous time series 
analysis method proposed by Box and Jenkins in the 1970s, the basic idea is to predict the data 
series formed by the prediction object over time as a random sequence, with a certain 
mathematical model to approximate the description of this sequence, Once the model is 
identified, it can predict future values from the past and present values of the time series. Its 
general form is ARIMA(p,d,q) where p, d, and q represent autoregressive orders, differential 
orders, and moving averages, respectively, and are mainly used for analyzing non-stationary, 
non-seasonal trend time series. The ARIMA model (p, d, q) model structure is as follows. where 
p is the autoregressive coefficient; q is the order of the moving average; and d is the number of 
differences. 
 

∅(𝐵)∇ 𝑋 = 𝜃(𝐵)𝜀  
𝐸 = (𝜀 ) = 0, 𝑉𝑎𝑟(𝜀 ) = 𝜎 𝜀, 𝐸(𝜀 , 𝜀 ) = 0, 𝑠 ≠ 𝑡 

𝐸(𝑋 𝜀 ) = 0, ∀𝑠 < 𝑡 
∅(𝐵) = 1 − ∅ 𝐵 − ∅ 𝐵 −⋯∅ 𝐵  

∅(𝐵) = 1 − 𝜃 𝐵 − 𝜃 𝐵 −⋯𝜃 𝐵  
 
The modeling steps of the ARIMA model mainly include: stationarity test, parameter estimation, 
parameter test, t detection of the significance of model parameters, and model prediction.2.3 
Modeling steps: 
(1) Stationarity test. The stationarity of a time series is evaluated by means of a time series plot, 
an autocorrelation coefficient (ACF) plot, or an ADF unit root test. For non-stationary sequences 
we can handle them by differential or logarithmic methods. 
(2) The stationary sequence also needs to be tested for pure randomness, that is, the white 
noise test (WhiteNoise).If a sequence is a non-white noise sequence, it means that there is a 
transmission of information between the sequences, so that it has the significance of time series 
analysis. White noise tests typically use LB statistics to perform chi-square tests on sequences. 
(3) Build a model. 
(4) Estimate the value of unknown parameters in the model. 
(5) Residual test: When the P value is significantly greater than 0.05, the residual sequence is 
considered to be a white noise sequence, that is, the model fit effect is better. 
(6) Use the fitted model to predict the future trend of the series. 

3. Results and Discussion 

3.1. Stationarity Test 
The GDP of Anhui Province from 1980 to 2020 is plotted as a time series plot, as shown in Figure 
1, the sequence plot shows a steady increasing trend, the preliminary judgment is a non-
stationary sequence, further examine its autocorrelation graph and partial autocorrelation 
graph, as shown in Figure 2, from the autocorrelation coefficient, it can be seen that the rate of 
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decay to zero is very slow, so it is concluded that the y-sequence is not stable. To confirm this 
conclusion, further ADF tests were done on it, as shown in Figure 3, which shows that at the 
significance level of 0.05, the null hypothesis of the presence of a unit root is accepted, further 
verifying that the original sequence is not stationary. 
 

 
Figure 1. Time series chart of data series in Anhui Province 

 

 
Figure 2. Plot of the odds series partial correlation and autocorrelation 

 

 
Figure 3. ADF test plot of the original sequence 
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Because the data has an exponential upward trend, in order to reduce the volatility, 
logarithmicize it, perform a 2nd-order differential operation on the sequence that has taken the 
logarithm, as shown in figures 4 and 5 of the model trend and the screenshot of the ADF test 
graph system, the sequence after the two differences can be approximated as fluctuating 
around the mean, there is no obvious non-stationary feature, from the ADF test plot, the second-
order differential sequence is stable. 
 

 
Figure 4. Sequence plot of a second-order differential sequence 

 

 
Figure 5. Second-order differential sequence ADF test plot 

3.2. White Noise Test 
For the white noise test of the stationary 2nd order differential sequence, in the case of the test 
significance level of 0.05, the p value of x2 with a delay of 6th order and the delay of 12th order 
is less than 0.0001, that is, the null hypothesis can be rejected at the confidence level of 1-α, that 
is, Yt is considered to be a non-pure random sequence (non-white noise sequence), that is, there 
is information between the sequences, and time series analysis can be done. 

3.3. Model Fit 
For the original data to be second-order differential, the corresponding parameter d=2 in the 
AIRMA model was determined, and the autocorrelation coefficient and the partial 
autocorrelation coefficient of the series were all dragged out, and the relevant alternative 
models were formulated according to the judgment principle: ARIMA (1, 2, 1), ARIMA (2, 2, 1), 
ARIMA (2, 2, 2), ARIMA (2, 2, 5). According to the AIC criteria, the optimal model is ARIMA (1,2,1) 
as the best-fit model, this is shown in Figure 6. 
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Figure 6. Determine the best model 

3.4. Residual Testing 
Dw statistics are near 2, the residuals do not have first-order autocorrelation, from the residual 
autocorrelation plot, it can be seen that the residuals no longer have autocorrelation, indicating 
that the model fits well, this is shown in Figure 7. 
 

 
Figure 7. Residual autocorrelation diagram 

3.5. Model Prediction 
Table 2. ARIMA models predict results 

Forecast Year Forecast Value/ 
100 Million 

True Value/ 
100 Million 

Relative Error 
95% Lower Limit of 
confidence interval/ 

100 Million 

95% Upper Limit of 
Confidence Interval/ 

100 Million 
2020 39561.68 38680.6 2.23% 38481.89 40641.48 
2021 39646.63   38567.1 40726.15 
2022 41506.92   39366.23 43647.61 
2023 43577.55   40360.51 46794.59 
2024 45813.75   41546.59 50080.9 
2025 48184.58   42910.26 53458.9 

 
The error of the forecast shows a positive correlation with the forecast year. To further test the 
quality of the model, we compare the actual numbers for 2020 with the predicted values. As 
shown in Table 2, the forecast value for 2020 is 3,956.168 billion yuan, the actual value is 



Volume 3 Issue 6, 2022 

DOI: 10.6981/FEM.202206_3(6).0022 

183 

Frontiers in Economics and Management 

ISSN: 2692-7608 

3,868.06 billion yuan, the relative error rate is 2.23%, and the actual value is within the 95% 
confidence interval [38481.89, 40641.48, and the model's prediction is better. 

3.6. Model Evaluation 
First, for different regional economic growth trends, different influencing factors will be 
selected; And with the changes in the economic development process of different regions, 
different regions will make a variety of different decision-making choices. The short-term 
forecast of the ARIMA model is precisely responsible for the fact that the influencing factors 
cannot affect the predicted results, that is, no matter what economic policies or development 
strategies are adopted in the corresponding region, the ARIMA model can be used to predict 
the data. 
The second ARIMA model has certain drawbacks: it assumes that the future values of the 
sequence variables satisfy the linear function relationship between previous observations and 
random errors, thus establishing a time series prediction model. In fact, most time series 
contain nonlinear relationships, so using THE ARIMA model is very limited. 

4. Conclusion 

Based on the regional GDP of Anhui Province from 1980 to 2020, this paper establishes a time 
series model and predicts it, and calculates that the regional GDP from 2021 to 2025 is 
3964.663 billion yuan, 4150.692 billion yuan, 4357.755 billion yuan, 4581.375 billion yuan and 
4818.458 billion yuan. Although the predictive model cannot identify the impact of public 
health emergencies such as COVID-19, it can analyze the strategic planning layout of Anhui 
Province through the prediction results, and provide decision-making data basis for the 
government to formulate and implement the 14th Five-Year Plan. 
Today, the world is in a major change that has not been seen in a century, and Anhui Province 
is facing a major choice from rapid development to high-quality development. First of all, we 
should make use of our own accumulated advantages in science and technology and funds to 
give priority to the development of a modern industrial system based on advanced 
manufacturing, modern service industries and emerging high-tech industries, and secondly, 
cultivate innovative enterprises and professional and technical personnel, deepen the 
"industry-university-research-integration" collaborative innovation alliance, accelerate the 
application and transformation process of scientific and technological innovation, enhance the 
level of foreign trade, consolidate traditional advantageous export products, and steadily 
increase the export share of high-end manufacturing and strategic industries. Anhui needs to 
implement the new development concept and continue to forge ahead on the road of high-
quality development. 
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