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Abstract

GDP can reflect the development and change of a region’s economy. In this paper, we use the data
of GDP of Shandong Province from 1978 to 2020 to determine the smoothness by both graph test
and hypothesis test, and fit the ARIMA(1,2,0) model by converting it into a smooth series through
second-order difference. ARIMA is widely used for univariate time series data forecasting, the
convenience is outstanding and the use of endogenous variables alone is sufficient to achieve the
forecasting effect. With the help of the model], it is predicted that the GDP of Shandong Province
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will remain at a rapid level in the coming years, which plays a realistic role in the future layout of
Shandong Province.
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Figure 1. Time-series diagram
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M 2 SR EIR, R =MRRR AR p (11>0.05, HA&HELIZRE GDP FHI AT A28 .

Augmented Dickey-Fuller Test
alternative: stationary

Type 1: no drift no trend
lag ADF p.value

[1,] 0 13.049 0.990

[2,] 1 0.343 0.737

Type 2: with drift no trend
lag ADF p.value

[1,] 0 9.109 0.990

[2,] 1 0.443 0.981

Type 3: with drift and trend
lag ADF p.value

[1,] © 1.069 0.990

[2,] 1 -0.808 0.954

Note: in fact, p.value = 0.01 means p.value <= 0.01

Figure 2. Unit root test
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Figure 3. 1st order differential timing diagram
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Figure 4. 2nd order differential timing diagram
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Figure 5. 2nd order differential serial autocorrelation plots
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Figure 6. 2nd order differential serial partial autocorrelation plots
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Table 1. Model selection
= 1. RBREE

A AIC
ARIMA(2,2,0) 651.13
ARIMA(1,2,1) 651.16
ARIMA(1,2,0) 649.27
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Table 2. White noise test
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3.5. =&

M B AR ARIMA(L,2,00828, F5 2021 81 4R4 GDP, i 3 SEBRE -5 Bl tn]
WEE, PIFAIRRZEE 10% AN, Bl BF, R RAE 0 A T B e i, P 7 R Tt ) rp el 7 i
FMECS RS GDP SEPr B R 22 XA K, gl TN S 5 SE bR A A 1 DL AW &, i Ui i
ARIMA(1,2,0)BER S ROR R, R G EE R H i RThee, BA —@MLSHE L.

DOI: 10.12677/aam.2022.118533 5083 IR Esid


https://doi.org/10.12677/aam.2022.118533

T H, RiE

Table 3. Actual versus predicted values

= 3. EPMESTRRMERTEE

F T e ShrfE R R 22
2021 76295.99 83095.9 ~8.91%

Forecasts from ARIMA(1,2,0)
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Figure 7. Model prediction chart
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FERT I U B A AU A RO B VIR AT . B R B S 2021 4E 1L R4 GDP AT T, AHX iR %
EHILE 10% AT, A& —/NMRERAR S5 I . T 45 oK E 1L R4 GDP 1E 2022~2030 F AT PR IFR s K
W, HEEENE, ZERR R NETUSEIMTNIE, HESRSLbREEEATHA, Bk
2ZFNERFEWBH . EUFHEE. R K FEZPHE R . A IR A KK 14 GDP 47 il 7]
DIREE—AN2%, GRITBURA G I RS 4%, o 2255 AT Hh 2 AR By 36, [RIRE, AR
GDP MK BG BRI IEA ), NN, MR, =AFRREET].

DOI: 10.12677/aam.2022.118533 5084 IR Esid


https://doi.org/10.12677/aam.2022.118533

T H, RiE

SE K

(1]

Box, G.E.P. (1976) Science and Statistics. Journal of the American Statistical Association, 71, 791-799.
https://doi.org/10.1080/01621459.1976.10480949

Box, G.E.P. (1987) Empirical Model-Building and Response Surfaces. John Wiley & Sons, Inc., State of New Jersey.
Box, G.E.P. (2005) Statistics for Experimenters. 2nd Edition, John Wiley & Sons, Inc., State of New Jersey.
Jenkins, G.M. (1983) Case Studies in Time Series Analysis. John Wiley & Sons, Inc., State of New Jersey.

Jenkins, G.M. (1979) Practical Experience with Modelling and Forecasting Time Series. John Wiley & Sons, Inc.,
State of New Jersey.

Box, G.E.P. and Jenkins, G.M. (1970) Time Series Analysis: Forecasting and Control. John Wiley & Sons, Inc., State
of New Jersey.

U7 5y Z TN 1A AU B RY ) v ) GDP ST 0 BT (0], M BEE 5 SE B, 2012, 33(4): 96-99.

By, TRV, REK. FET ARIMA BALBEFE 2 GDP 4B 5 B[], 22BURALRNE, 2010, 38(9): 4933-4935.
https://doi.org/10.13989/j.cnki.0517-6611.2010.09.168

Bits, AT, TR EFS T REIIE s GDP S AL AT FET]. W1 Ab 45 2 B 2 R (N SCHE 2 B R,
2021, 18(9): 37-39.

DOI: 10.12677/aam.2022.118533 5085 IR Esid


https://doi.org/10.12677/aam.2022.118533
https://doi.org/10.1080/01621459.1976.10480949
https://doi.org/10.13989/j.cnki.0517-6611.2010.09.168

	时间序列分析在山东省GDP分析预测中的应用
	摘  要
	关键词
	Application of Time Series Analysis in GDP Analysis and Forecasting in Shandong Province
	Abstract
	Keywords
	1. 引言
	2. 数据来源与研究方法
	2.1. 数据来源
	2.2. 研究方法

	3. 模型建立
	3.1. 原始序列平稳性检验
	3.2. 差分处理
	3.3. 模型识别
	3.4. 模型检验
	3.5. 模型预测

	4. 结论
	参考文献

