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Abstract

As a key demographic indicator, the birth rate reflects current population dynamics and future
trends, while also bearing on labor supply, economic growth potential, social old-age support bur-
dens, and even national competitiveness as a whole. Since the implementation of the family plan-
ning policy, China’s fertility level has undergone fundamental changes, with the policy being a major
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factor contributing to the substantial decline in the country’s birth rate. This study selects various
data from Qingyuan City over the period 2005~2024, during which the policy underwent several
adjustments. In this research, dummy variables, including policy factors, are incorporated for con-
sideration. While analyzing the correlations between various economic and demographic indica-
tors and the birth rate, the ARIMAX model with dummy variables is employed to produce more ac-
curate predictions of the birth rate for 2025~2028. The actual birth rate of 2025 is then compared
with the predicted value to validate the model’s accuracy.
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Figure 1. ACF and PACF plots for order determination
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Figure 2. Correlation heatmap of variables
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KAHU(r = 0.658)FL [F AW, Afe i —H A HAA R4

NIRRT R A M, AR SO R AR Y (A A2 (1 5 22 7 H kAT T 12 i 5% . Ljung-Box 175
K6 aE R, FREFHIN Q Giit&EX M A p {E M 0.0656.
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Table 4. Model summary
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Figure 3. Residual diagnostic plots
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Table 5. Out-of-Sample validation
= 5. BEARIMNEIE

HH e HaxpiR X R ZE
7.94%0 8.258%0 0.318%o 4.0%

BRI 2025 FEJHIE T H A2 %0 8.258%0, 5 HLIAHA 7.94%0AHEL, 48%F iR 7E 7 0.318%0, HHXTIRZEL
N 4.0%. LER A PP AT, AHRRZEAR T 5%IE B B N TR B R iF. Bk, ATRLA AR B
R 47 PR T (g 1 AV AL R

PRI I REARSNSAE R A b, ASCR A &AL ARIMAX BRI 2026~2028 4F 15 18 1T H A2 ZE k4T T .
FRAZ TR S AR BB, ASCE Xt 18~34 % 7 #E N IR AT SCRCUSCN P AN i 8230 1 JEA T A HE T
b8

% 6 B/ T 2025~2028 FE A E AR TR

Table 6. Exogenous variable forecasts
= 6. INETETUNE

Ay 2025 2026 2027 2028
18~34 % 1 EEANEI(N) 933,029 897,631 862,234 826,836
NI ZEERN () 34,720 36,374 38,028 39,682

6 M RE R, 18~34 % HEN LKA 2025 4F11) 933,029 A FE4: N %% 2028 4:11) 826,836 A,
g2y 35 TN NI SCECRON K A 34,720 Jofi4k b7t %2 39,682 Tt.

¥ BRI EAR B FIME RN B ARIMAX 8L, 753 2026~2028 FEif 2 i tH A 2 Tl 45 R . 4 7
R T HARTIMIAE J L 959% B A5 X [H]

Table 7. Forecast results
5% 7. 2026~2028 FEFNLER

Ay 2026 2027 2028
THIIMEL (%o) 7.98 7.69 7.39
95%E 15 [X [A] [5.65, 10.31] [4.82, 10.56] [4.04, 10.75]

TRE7R, 2026 G HAH A 7.98%0, 2027 4 7.69%0, 2028 F-4 7.39%0, EILMA FFELH . 95%
B DX ] B T B S KGE B R, M 2026 FERA[5.65, 10.31]97 K& 2028 [4.04, 10.75], Sk T B [E] P
FUTTI AR AN M R AR AR A

Kl 4 BMLRR Tz i th AR 23R 00 g s a3 5 Tl 45 2

W B 5228 2005~2024 4F 5 E , 41t B 2k 2025~2028 SEFRINAE , 21 (2 BH % X Ikl 95% & A5 [X 7],
LR ZETUARIC RN 2025 R SHE (SR ). FH IR, BT Py SR A i a RO R4, TRE S5 1
ST AR . 2025 IS UE AL T I EE X R AN, #E—2PI0UE 1A A Rk
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Figure 4. Historical trend and ARIMAX forecast of birth rate in Qingyuan City (2005~2028)
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