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Abstract

Fiscal revenue is an important economic lever for the state to implement macroeconomic regula-
tion and control. Accurately predicting fiscal revenue is of great significance to it, and the ARIMA
model is an effective tool for short-term forecasting of fiscal revenue. Taking the 1950~2016 fiscal
revenue as a sample, multiple sets of ARIMA models were established, and then multiple screening
criteria were applied to find the optimal lag order p and q. Finally, the optimal ARIMA(3,2,8) mod-
el was determined. The model has passed a number of hypothesis tests to predict the fiscal reve-
nue of 2017~2018, and the conclusions indicate that the prediction accuracy is high. At the same
time, this model is also used to forecast the fiscal revenue of 2019~2022 in the next few years,
providing certain reference value for the country and the government.
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Figure 1. 1950~2018 annual fiscal revenue (100 million yuan)
1. 1950~2018 £ MBI (12 7T)
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2, MORARR, BT &S, 1F214R WA 3, pESET 0, FUUVBURAN Y 2 Frisk, Kt
3L ARIMA(p,2,q) B2

ENAZHAE — TN E R p Mg, SRR BT B R0 R, HATEM TR

Null Hypothesis: Y2 has a unitroot

Exogenous: Constant
Lag Length: 5 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.432259 0.1373
Test critical values: 1% level -3.540198

5% level -2.909206

10% level -2.592215

Figure 2. Sequence stationary test results after first order difference
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Null Hypothesis: Y3 has a unit root
Exogenous: Constant
Lag Length: 4 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -8.521561 0.0000
Test critical values: 1% level -3.540198
5% level -2.909206
10% level -2.592215

Figure 3. Sequence stationary test results after second-order difference
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4.2. BIFMEY ARIMA R

MIE 3 HATLAE H, EAHK RE(AC) R AR R E(PAC) I AE A — AR BT R AR, 2 A] DAY 5
FIH I 6 B 5z R . RIARYE Akaike info. Schwarz LA K Hannan-Quinn #EN ik, HE4TZFh p A1
q RS, T8I LM A S0VE \IB S it E A Ss LA L EE R B0 [6], #R BRI p,q 1, 48 p=3,9=8,
It LA SZ ARIMA(3,2,8) B AL [7]. W R 1] 4:

Dependent Variable: Y3

Method: Least Squares

Date: 08/06/19 Time: 15:56

Sample (adjusted): 6 69

Included observations: 64 after adjustments
Convergence achieved after 28 iterations
MA Backcast: -2 5

Variable Coefficient Std. Error t-Statistic Prob.
C 0.002514 0.001270 1.979769 0.0530

AR(1) -0.225613 0.134472 -1.677766 0.0994
AR(2) -0.296851 0.116901 -2.5639341 0.0141
AR(3) -0.513466 0.124260 -4.132177 0.0001
MA(1) -0.394289 0.088692 -4 445616 0.0000
MA(2) -0.420484 0.100807 4171165 0.0001
MA(3) 0.359424 0.102011 3.623368 0.0009
MA(4) -0.100190 0.082428 -1.215488 0.2297
MA(S) -0.238780 0.095343 -2.504434 0.0154
MA(B) 0.481708 0.083327 5.780908 0.0000
MA(7) 0.221149 0.089200 2479237 0.0164
MA(8) -0.866370 0.063266 -13.69418 0.0000

R-squared 0.728334 Mean dependent var -0.001235

Adjusted R-squared 0.670866 S.D. dependent var 0.149806

S E. ofregression 0.085944 Akaike info criterion -1.902878

Sum squared resid 0.384092 Schwarz criterion -1.498087

Log likelihood 72.89209 Hannan-Quinn criter. -1.743410

F-statistic 12.67378 Durbin-\Watson stat 2034195

Prob(F-statistic) 0.000000

Inverted AR Roots 26+ 79i 26-79i -75

Inverted MA Roots 99 .80-.58i .80+.58i 13+.99i

.13-.99i -.74-60i - 74+ .60i -.98
Figure 4. ARIMA(3,2,8) model output
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Figure 5. ARIMA(3,2,8) residual fit of the model
& 5. ARIMA(3,2,8) REIHZEMEE
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M 4 R PLEH Adjusted R-square {4 0.670866, 4214 KWK 5, REWE HIRZEI SR
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AR EHEAT EA RS, S5 6, [T LU th IB Siit BATR M OB AT 0.1 1B 5k
P B AR B0 a7 R 522 R MR IE 254

12
- Series: Residuals
Sample 6 69
104 Observations 64
38 | Mean 0.001010
Median 0.004106
] Maximum 0.183304
6 - Minimum -0.253774
Std. Dev. 0.078075
4 Skewness -0.467559
] | Kurtosis 3.914434
2 Jarque-Bera  4.561691
Probability 0.102198

-0.2 -0.1 0.0 0.1 0.2
Figure 6. ARIMA(3,2,8) results of the model's residual normality test
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M 4 BER%FE Y F-statistic [y 12.67378, Frdt MM p Jv 0, WHIZEALEN | F A,
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M 4 HHEEE L, 76 0.05 BE/AKE T, 5 ARQ2). MA(L). MA(2). MA(3). MA(5). MA(6). MA(7).
MA®)iEI | RECRENE t e, 5 RIHTTRAN, BN ZMER TR 5B .
4.7. 3 ARIMA (3,2,8) ER# 1T E B XL (LM BRI 3%)

MR Ry £ R LM A IR, 2R RS I B 4 R a0 R & 7. AL 7 HaT DA Y F-statistic
A1 Obs*R-square T3t B FRIAEZE p {2359 /& 0.6735 A1 0.6030, #4& KT 0.1 KB EMEAKF, PHbin sk 2
AFEEFHIA M, A E (8],
Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.398546 Prob. F(2,48) 0.6735
Obs*R-squared 1.011754 Prob. Chi-Square(2) 0.6030

Figure 7. Residual series autocorrelation test of the model
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K, 53] ARIMA (3,2,8) Y () 55 2 1) [|] U 5 7 -
Y3, =-0.296851Y 3,_, —0.394289V, , — 0.420484V,_, +0.359424Y 3, ,
—0.238780V,_, +0.481708V,_, +0.221149V,_, —0.866370V,_,

Hrh F =12.67378,AIC = -1.902878,SC = —1.498087 -
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FF £ 5L (Y ARIMA(3,2,8) BB X 2017~2020 45 (14 0 BOUSOON BEAT TN, AR 4 22 43 Stk vh 51
BN, = BN, x 6% (Y, F BR800 OO ) 1 T 7538 T30 [9] - 2017~2018 4 ) I U 2
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Table 1. Forecasting fiscal revenue forecast for 2016~2022 using models
#= 1. FIF ARIMA (3,2,8) AT 2016~2022 FE WAL T

2017 4 2018 4 2019 4 2020 4 2021 4 2022 4F
Y, 0.0445856 —0.0008915 —0.0263371 0.0318133 0.0104155 0.0505950
b (12 78) 172,592.77 183,351.84 7x 7 7 7
TRMME (12.75) 178,210.09 197,844.35 205,592.43 224,969.65 255,683.39 284,048.39
HK 2% 10.16 11.02 3.92 9.43 13.65 11.09
TR 52 %% -3.25 -7.90 x 7 7 x
6. it

WA LT, 6 2017~2018 4 BBV BUR BN 035 % 30 B 23,259 R1-7.90%, UKL LY
o DRI 2019~2022 AR BUNTIIN,  tho2 4 LL At A FlIAS Z [10]
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