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Abstract

Based on the panel data of 31 provinces in China from 2015 to 2023, this paper adopts the collabo-
rative framework of quantile regression and system dynamics simulation. After preprocessing the
data with Python, the market heterogeneity is studied through quantile regression, and then the
policy path is simulated by system dynamics to analyze the situation of China’s silver economy. The
research finds that the consumption of the elderly group has a significant stratification effect. The
low-income group shows a negative response to the increase in the aging rate, and the income elas-
ticity of the high-income group reaches 0.86. System dynamics simulation verified the effectiveness
of the optimized policy combination such as “fiscal subsidies + technological empowerment”, which
can increase the growth rate of the silver economy’s output value to 6.8%, a 61.9% increase com-
pared to the benchmark scenario, and narrow the consumption gap between urban and rural areas
to 1.2 times. High value-added industries play a key role in alleviating the supply and demand gap.

Keywords

Silver Economy, Quantile Regression, System Dynamics, Heterogeneity Measurement, Policy
Adaptation Path

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. XEkeEiR

HRTRTRAATIM LB H a3 2, (HERINEAAAE € RMRYE. 2 B0t 7R A K el A A,
AN RN BEMLON A [1]-[4], IX MM i MR A S R KB 8 A i, PERERCRARTR . ML 52
LERBINIZE R, BRI Z 50k BRI AT, #&80 G EF[5] [6], SRZX)
BRI RN 5 AR AL S LRI R G 5, JCHBR =X “BORAEZE” (W “WEHNE + SOREE” )
P FRES R G REALIRAE . EE0 BRSO, AWFFEIRE A BRIA - RGO R M ERESE. 2
1o V1 B % SRR Im VA AR PR 2, 87 AR SON AR AR B 305 5 e I R 5 v WA N R AR A 20 17 47 55 57 ok
PERUER[7]. (EURIERE b, R GE8) ) A A I M S NS PR RE L (R R B L BORZ 4, i E
 PRAME P L R ARIB IE A 5 R G MAE 85  J J HAQ STt R o SEME 2R 15 0 DA G VR332 57 o 1
BEABOHE R B A S R AR B ORS¢ 0 5 R G WL 7518 S .

2. BiEiA

Table 1. Basic information table of silver economy indicators

=1 REZFIEHERERR

=N} R/ME THME PRt 2E
R EB = E (L) 6640 169 1420 1020
Z WA (%) 21.05 4.98 12.28 3.20
65 & &ULEADOE(TTAN) 1850 13.9 573 420
ZAEBRYT Xt (127T) 179 6.96 323 286
A A] SRR (3 76) 8.48 1.22 3.03 1.31
LT (%) 30.60 7.00 17.43 4.87
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Table 2. Table of quantile regression coefficient changes

=2 SUHBEARKEUE

r=0.1 7=0.25 =05 =075 =09
AL R -0.52 -0.33 -0.11 0.01 0.03
LEFRL 0.85 0.75 0.55 0.38 0.31
YOI ATHION 0.60 0.65 0.70 0.78 0.86
RS W NIE 4 -0.14 -0.15 -0.09 -0.10 -0.07
ZAEEIT 0.10 0.07 0.01 0.04 0.03
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Figure 1. Change chart of quantile regression coefficients
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Table 3. Matrix table of heterogeneous demand elasticity
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AALHAE(7) ON: i ik ek
0.1 0.6 0.1
05 0.7 0.01
0.9 0.86 0.03
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PseudoR? =1— (3)

Table 4. Results table of quantile pseudo-R? values
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Figure 2. Combined chart of residual diagnostics
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Table 5. Scenario analysis table
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5 S, (I I T=8% 2023 FFEUSR SR
L IEE: 3.2%
$=025
RAECEH VS “EURE) + HEARAREE” AE5K  C=80% B A B N A e
EriE R W %o v B AL 72 M 4 s Bl 2082 T=12% ik 0.86, HARBRIIZE 62%
LI : 3.2%
S=0
Wiz IE R IEN Rg e, iR C=0 e e i
EAE S ] S IR 2 T=3% L “ORE R omiE i

LZILIIE: 8%
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Table 6. Dynamic comparison table of silver economy output value under different policy scenarios
= 6. TRIBERBERTHRLZF=ENTIEER

[ preazitl WRAFFHEMEKR%) WMLERETE) HFHROGS) HEFREZBELR(%)
FEBUR S 5 42 1.8 0.7 32
AR AE A1 5 6.8 1.2 0.4 55
Wity 2 W 4k 15 71 5 15 2.5 1.2 18

MG 6 087, DLAGTE S~ EI B HERR T 61.9%,  EVIIE RSN FR A4 IS0 N 34 E(0.86) 6 IBUSR LT
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Table 7. Dynamic change table of supply-demand gap and elderly care service supply

=7 HEROSHFEZRSBENNTEUR

G HAERER(G_S) ALK (G_S) Wkt 5(G_S) 15 55 LA 1433 (%)
2025 0.65 0.45 0.95 3.2
2030 0.72 0.38 1.20 4.8
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