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Abstract

With the deepening advancement of China’s high-quality economic development and common pros-
perity goals, the stable growth of national per capita disposable income of residents—a core indica-
tor for measuring people’s well-being—not only directly reflects the “expanding middle-income
group” strategy in the 14th Five-Year Plan, but also closely aligns with current policy orientations
to boost domestic demand and unleash consumption potential under the new “dual circulation” de-
velopment paradigm. Based on national per capita disposable income data from 2013 to 2023, this
paper constructs a dynamic forecasting framework by integrating internal parametric methods (ARIMA
multiplicative seasonal model) and external non-parametric methods (exponential smoothing model).
First, optimal forecasting models from both categories are selected to predict per capita disposable
income for March, June, and September 2024, with subsequent comparisons against actual income
to evaluate model performance. Second, comparative analysis demonstrates the superior perfor-
mance of the ARIMA multiplicative seasonal model. Finally, the ARIMA multiplicative seasonal
model is employed to forecast national per capita disposable income trends over the next years,
providing a data-driven decision-making paradigm for implementing national strategies such as
digital economy-enabled rural revitalization and coordinated regional development.
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Table 1. Applicable scenarios of exponential smoothing forecasting models
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Figure 1. 2013~2023 quarterly per capita disposable income of national residents original time series
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Figure 2. 2013~2023 quarterly per capita disposable income of national residents original time series
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Table 2. First-order differenced series Augmented Dickey-Fuller (ADF) test
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2 —2.643 0.01
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Table 3. Pure randomness test of the first-order differenced series
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Figure 3. Autocorrelation of the quasi-seasonally adjusted series of per capita disposable income of national residents
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Figure 4. Autocorrelation of the quasi-seasonally adjusted series of per capita disposable income of national residents
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Table 4. Minimum information test of the model
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A AIC BIC
ARIMA (0,1, 1) (0, 1,2) 501.4265 507.5319
ARIMA (0,1, 1) (1, 1,2) 500.6485 508.2803
ARIMA (0,1, 1) 2, 1,0) 501.7799 507.8853
ARIMA (0,1, 1) (2,1, 1) 500.6453 508.2771
ARIMA (0,1,2) (1, 1,1) 500.1695 507.8013
ARIMA (1,1, 1) (1,1, 1) 500.2526 507.8844
ARIMA (2,1, 1) (1,1, 1) 501.8488 511.0070
ARIMA (2,1,2) (2,1, 1) 502.6498 514.8606
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Table 5. ARIMA (0, 1, 2) (1, 1, 1) model diagnosis
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AR SRk SRR BV
IR xEiitE P (EALE 51 t giit & P
6 3.19 0.7852 mal 3.76 0.0003
12 4.40 0.9752 ma2 0.75 0.2282
18 5.26 0.9984 sarl 4.01 0.0001
smal 1.72 0.0468
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Table 6. ARIMA (1, 1, 1) (1, 1, 1) model diagnosis
# 6. ARIMA (1, 1, 1) (1, 1, DIERIETE

R 1 M P e SRR E AT
FUBISIE v X Giit i P1{H Rt Z 5 t Gt P1{H
6 3.31 0.7696 arl 0.67 0.7463
12 4.51 0.9723 mal 6.87 <0.0001
18 5.43 0.9980 sarl 4.02 0.0001
smal 1.69 0.0498
® ARIMA (0,1,1) (2,1, 1)
K g R AN ST PR T R E K (a =0.05), REESHEEERT.
Table 7. ARIMA (0, 1, 1) (2, 1, 1) model diagnosis
F7.ARIMA (0, 1, 1) (2, 1, DIERIUGTE
R 1 M P e SRR E AT
SRR X Git& P{a RS 4 Giit & Pfa
6 4.47 0.6135 mal 6.30 <0.0001
12 5.66 0.9323 sarl 2.43 0.0010
18 6.58 0.9932 sar2 0.24 0.4065
smal 1.62 0.0563
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Table 8. ARIMA (0, 1, 1) (1, 1, 2) model diagnosis
2 8. ARIMA (0, 1, 1) (1, 1, 2)#&BI46 36

Bk 22 e 7 A 0 SHEE AL
SEIR B HL X2 Gt P 1A R 54 tgiit = P 1A
6 4.47 0.6135 mal 6.29 <0.0001
12 5.66 0.9323 sarl 2.21 0.0164
18 6.58 0.9932 smal 2.20 0.0170
sma?2 0.24 0.5954
® ARIMA (0,1,1) (0,1, 2)
Table 9. ARIMA (0, 1, 1) (0, 1, 2) model diagnosis
2 9. ARIMA (0, 1, 1) (0, 1, 2R B4 T6
Bk 22 e 7 A 0 SRR E MR
FEIR 4L X245t P Fefti 54 t giitE P1H
6.68 0.3514 mal 6.46 <0.0001
12 11.31 0.5030 smal 5.57 <0.0001
18 12.26 0.8336 sma2 2.76 0.9958
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Table 10. ARIMA (0, 1, 1) (2, 1, 0) model diagnosis
52 10. ARIMA (0, 1, 1) (2, 1, OiEBIE IS

EZAEL SRkt SHEFEERE
FISINU]E X2 giit i P H (SRR t Gt P {H
6 6.06 0.4159 mal 9.54 <0.0001
12 9.44 0.6653 sarl 8.05 <0.0001
18 9.78 0.9389 sar2 3.01 0.0022
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Figure 5. Optimal ARIMA multiplicative seasonal model forecast chart
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Table 11. Forecast results of per capita disposable income for March, June, and September 2024

F11.2024 F£ 3, 6. 9 AZE A BN TUNLE R

o o 80%H {5 X [f] 95% £ {7 [X [i]
A BECT)  SERMECT)
TR ERR TR ERR
31 11520.37 11539 11301.64 11739.10 11185.86  11854.89
61 20718.98 20733 20279.39 21158.57 20046.68  21391.28
9H 30877.44 30941 30161.39 31593.50 2978233 31972.55

3.2. TR ERE

3.2.1. {EREE

AR 4= [ B B 0] SC RN R B9 F 45 S 4R B I B 7k, S Je i Holt-Winters JVAFREL
A S Holt-Winters eV HOF A A 475550, X 2013~2023 4E 14 [ & R A] SRR
HARRATIA . P R A A E B RS, RS EEE BT IR 11). BT
RMSE (3177 R 1% 25)F1 MAPE (Y4805 1 43 Uiz 22 )bk /S8 SO0 R v i PR AE U [14], B1 5% 12 ATRAASH,
Holt-Winters VLG HCF 1 @ 7 % RMSE. MAPE ¥JEE Holt-Winters 3fe%: i 0V 1R (KPP 4 240
/N, B Holt-Winters JIVEFRECT-IE AL LT o« IRIEAR SO B Holt-Winters JIi i 40 i VA8 R b AT
i o

Table 12. Optimal parameter settings and effectiveness evaluation

F 12. RIMSEREFIRITN

Jiik a B b4 RMSE MAPE
Holt-Winters I ECF I 1R A 0.119 0.029 0.248 311.074 4.040
Holt-Winters 36728 F0F- 1 1A A 0.094 0.012 0.221 362.173 4.633

3.2.2. RBIFMHR TR,

K H] Holt-Winters HIVESRECT- AR 2024 4 3 A, 6 H, 9 A 4B AN Ar SRR EE 24T 1
W, JF 5 PR AR AT EEBL IR 6 IGER(=ANIE I AR 2024 4F 3. 6. 9 HeEER AL
SCRCHON BT B, 2024 A4 [ RN F AT SERCHON B A SR i % 15 DAAE B8l P S B A 34 AR —
Blo [N, 213 BorsihMEX A TE K 95% 1) B A5 XA

Table 13. Forecast results of per capita disposable income for March, June, and September 2024

5% 13.2024 £ 3, 6. 9 ALEAHA X EWATUNER

B FEGD) SRR EGD) 80% & 17 X [H] 95% E {5 X ]
TR -BR TRR o

3 A 12073.32 11539 11190.07 12956.56 10722.51 1342413

6 H 20875.67 20733 19992.42 21758.91 19524.86  22226.48

9 H 30601.67 30941 2971842 31484.91 29250.86  31952.48
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Figure 6. Holt-Winters additive exponential smoothing optimal model forecast chart
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3.3. PSRRI AL

FHZe 11 fiZ2 13 mTRAfEH, SARIMA (0, 1, 1) (2, 1, 0)F2Y 2024 4£ 3. 6. 9 H HITIMME 5 SLBR{E ) 2
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TR ZE TR 4 [ N 450 AT S e WA N B 5 A B v RS 7

Table 14. Comparison of the fitting effects of the two models

= 14. AMREIL S BORELAR

1ak7 ARIMA(0,1,1)(2,1,0) Holt-Winters J17: 4540 T HO
MAE 288.191 306.125

RMSE 406.804 438.562
MAPE 0.922 0.978

HtER, MAE CFH4i%i22). RMSE (75 iR %) 81 MAPE (P45 7 79 bR 25) 7 5l 67 & 73
DR Z a0 ZE M . PO ARSME AR o UMl . X SR AR RERS 45 A MR Y T P i, T LAk
BRI IR P, AT A AL R BRI A SR BE AR HE o H3E 14 T %1, SARIMA (0, 1, 1) (2, 1, 0)BE A1)
MAE. RMSE. MAPE f84#{H¥J/NF Holt-Winters JIVEFEHCHFIEEE M bR {E. itk SARIMA (0, 1, 1)
(2, 1, 0)REAY AR T Holt-Winters Hi% 3 BT HE AR,

4. AT

FT R, AP SARIMA (0, 1, 1) (2, 1, 0)ERARFAL M 2024 4 12 A F 2025 4F 12 A 4H

NBIA] SRRSO %A, E T ZE S35 15 T LLE Y, A N3] S FR IO 1R TRONE 3978 95% 11 B A5 X [H]

W, AR TN R R o A AT SR B AR I — Ah RS BT &S, SRR RIAFTIRALE
Fabitm, AEKPAEZL .
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Table 15. Comparison of the fitting effects of the two models
= 15.2024 5 12 B ZE 2026 £ 12 B2 E A T AR TS R

o 80% E {5 [X[A] 95% B (F XA
Hir TEMAET)
LS ERR TR ERR
2024 %12 A 41121.85 40095.07 42148.62 39551.53 42692.16
2025 43 A 12081.95 11735.42 12428.48 11551.98 12611.92
2025 % 6 A 21716.81 21063.61 22370.02 20717.82 22715.80
2025 9 A 32346.84 31331.61 33362.08 30794.17 33899.51
2025 4 12 A 43055.78 41651.46 44460.10 40908.06 45203.50
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