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Abstract

This paper takes China’s National Fiscal Revenue and Expenditure Series in 1980~2024 as the object
of research, and systematically analyzes the dynamic correlation between the two. Firstly, the unit
root test shows that the logarithmic series of China’s fiscal revenues and expenditures are all order 1
single-integrated time series, and the Engle-Granger cointegration test confirms that there is a long-
run equilibrium relationship between the two; then, the cointegration model shows that China’s fiscal
revenues and expenditures are stably and positively correlated, and then short-term forecasts are
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made for the sequence of China’s fiscal expenditures based on the cointegration model, which is
contrasted with that for the sequence of univariate fiscal expenditures; then, the short-term adjust-
ment mechanism is analyzed through the error correction model, and it is found that the short-term
fluctuations will return to the long-term equilibrium with an adjustment speed of 0.606; finally, the
Granger causality test indicates that the increment of the logarithmic sequence of China’s fiscal rev-
enue has a one-way predictive power over the increment of the fiscal expenditure sequence. This
finding provides new empirical evidence for understanding the dynamic relationship between fis-
cal revenue and expenditure in China.
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Figure 1. Raw sequence timing diagram
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Figure 2. Log-transformed timing diagram
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Figure 3. Timing diagram after first-order differencing
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Table 1. Unit root test results after 1st order differencing

=L 1MED RBRREILER

gl i t-Statistic P1H
D(lin) Intercept —-3.0557 0.0377
D(lex) Intercept —-3.6420 0.0088
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Table 2. Regression model fitting results
2. EIMRBBELER

Variable Coefficient Std. Error t-Statistic P{H
C 1.0231 0.1590 6.4355 0.0000
LIN 0.8504 0.0233 36.4643 0.0000
t 0.0250 0.0033 7.6542 0.0000
Table 3. Regression model residual unit root test results
= 3. EAEBIZRE BRI ESR
t-Statistic P1E
ADF test statistic —4.4422
Critical values: 1% level —2.6186
0.0000
5% level —1.9485
10% level -1.6121
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B ESEHM GBS, AP N=2, FAKET=45, a[AEFMHEAKT 005 NI FHE
C(0.05)=-3.9977 [2]. Hi7<C(0.05), fELEIEMRL, BiWIHS R FIMAAAE R R

FRZEEFP B () AR R U P 4, B AR OC BR 805 I A G B A0S S B R ARFAE, 22 SR P 4]
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Figure 4. Plot of residual series (biased) autocorrelation function differencing
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Table 4. Model test results
4. 1EBEGIGER

AR 0 1 12 17
0 x MA(L) x x
AR(1) x x ARMA(L, (12, 17))
12 AR(L, 5,7, 12) x x x
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Table 5. Model comparison results
is BRI IR R

#HE D]

éﬁgw%’ " AIC BIC HQC
MA(1) ; ~3.7707 ~3.5610 ~3.6959
AR() ~3.8049 ~3.6042 ~3.7301
AR(L, 5,7, 12) ~4.0114 ~3.7202 3.9217
ARMA(L, (12, 17)) ~3.8835 ~3.6024 ~3.7787
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A, GHIERE R JF HIRZE PS4 Portmantea-Q f i, 5 #3) P E AN RS, WU 5
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Autocorrelation  Partial Correlation AC PAC Q-Stat Prob* Autocorrelation Partial Correlation AC PAC Q-Stat Prob
[ o 1 -0.095 -0.095 0.4343 ol oo 1 0.128 0.128 0.7921 0.373
[ I 2 -0.028 -0.037 0.4717 I g 2 -0.050 -0.068 0.9155 0.633
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[ Pl 4-0.093 -0.119 1.4901 ol g 4 -0.066 -0.063 1.2044 0.877
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) I 11 0.028 0.031 3.0471 0.881 [ o 11 -0.029 -0.041 4.0620 0.968
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Figure 5. Model residual series (left panel) and residual squared series (right panel) (biased) autocorrelation function
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JUEE BIC HEN R, ARDET ARMA((2, 4), 1), 1HFE AIC, HQC NI R, #/2 ARMA((2, 4), 1)
fit, Hk, &EMER ARIMA BN
(1-0.4467B% —0.4510B* ) V In (income) = (1+0.7530B) &, o> =0.0025.

In(export) =1.0505+0.0257t +0.8460In (income ) + =0.0006.
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Table 6. Model test results
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Date: 06/08/25 Time: 15:22
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Figure 6. Plot of the first-order differential (biased) auto-
correlation function of the dependent variable
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Table 7. Model comparison results
7. 1R ER
T TR
T E— AIC BIC HQC
] — Q
AR(1) —2.8470 —2.7253 -2.8019
MA(2) —2.7738 —2.6116 -2.7137
ARMA((2, 4), 1) —2.9006 —2.6979 —2.8254
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Figure 7. Fiscal revenue forecast based on ARIMA((2, 4), 1, 1) model
& 7. &F ARIMA((2, 4), 1, 1)FE R A BN T &
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Figure 8. Graph showing the results of fiscal expenditure forecasts based
on the cointegration model
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Figure 9. Fiscal expenditure forecast results based on ARIMA(1, 1, 0)
[E 9. £F ARIMA(L, 1, 0)15 tH B B % tH T 25 SR &

DA W, RAETINES RAE S KBUHIE, (E2 PR s A 0 X (B0 S8 4%, SRR, &K
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4. IREMEEHRE

PP ORIE L 1R 2 18 IR R AR I OSSOy 51 IR A B o R B IR S 45 R0k 8 P

Table 8. ECM model estimation results
%< 8. ECM &I+ R

Variable Coefficient Std. Error t-Statistic P {H
DLOG (INCOME) 0.7155 0.0658 10.8806 0.0000
C 0.0388 0.0090 4.2893 0.0001
ECM(-1) —-0.6060 0.1243 —4.8733 0.0000
RG22 46 TE AR R0 1] R0
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WS R R GEIED K S (FEHE K 2.50%) . MFEIIRLAIRE, WSCSOHREIYIIE Il B (I e sh BLHA%
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X i 125 P4 087 ) s N2 JRE S PR o

PR T SR BRI E ok, KIIFR NG 5%, BRI NS KR 7 S BCOH K0T
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5. B=RERXFLLW
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Table 9. Results of Granger causality test (the data in the table are hypothesis test P-values)
9. BMEARERXARWER(GFRHEIER R P (E)
i Je %
) 2 3 4 5 6
JE B
Vlex, does not Granger Cause Vlin, 0.0984 0.1830 0.0642 0.1379 0.3845
Vlin, does not Granger Cause Vlex, 0.0183 0.0074 0.0000 0.0003 0.0014
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BE, T BV B 48 5 AN 0 B0 BOSON S B A% 2R R X — IR T 4, W Viing 5
Vlex, 2 [FA7AE BT DA RO 2R, RIS H IV Bl N 385 65 1) i S AELXH 0 K500 B8O H 4 e 1 24 iy s R B
FATIGE ST, E B 3G 5 A0 A B 0600 oS N 88 B AR BB RO TR E 0o 3X 5 1R Z2 18 IE AR T v 14
TR, FFE CRASCE ST WTECE BLE AR (4], DRIL, AT DA R 00 O 1 R B0V B
A R AR 22N R
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