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Abstract

The population problem in China is a key factor in economic development. In recent years, China
has encountered a series of population problems such as the low fertility trap, insufficient labor
supply, and intensified aging, which have brought great challenges to social pension, education,
healthcare, and other aspects. Therefore, it is crucial to provide suggestions for improving fertility
facilities by analyzing the impact of fertility policies on China’s fertility rate and population age
structure. This article utilizes an improved Leslie model, which not only considers the impact of
the “open three child” policy, but also adds the construction of a Leslie matrix for the male popula-
tion to predict the age structure of the population in the next 10 years. The prediction results
show that the population will briefly increase within three to four years after the implementation
of this policy, and the gender ratio between men and women will remain basically stable. By 2032,
compared with the current population structure, it was found that the birth rate has increased, the
labor force is slightly insufficient, and the proportion of population aging has slightly increased.
We also used random forests for regression analysis to study the relationship between parenting
costs and fertility intentions, and to analyze whether the educational burden reduction brought
about by the “double reduction” policy will have an impact on the birth rate. The results show that
the education expenditure in the cost of parenting for urban and rural residents has been increasing
year by year, and parenting cost is the main factor affecting fertility willingness. The implementation
of the “double reduction” policy has a certain impact on the birth rate of the population.
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PEN VL, HAAR 8 B Lotk L ARAPIE e LA HE . [FIRERT AR 2014 AR5 715 2019 4 1 73 41 168
Bt BOMAE % . BORRE M ERIT AP A g my, RN R . 40V B SRS 26 1) Bl 2
AR FIEE 2018 -1 2019 4F 1K) 40 08 B 201t B AR TS R BRI AME, 1ERE 1 I =51,

B0 RS B ARAETE R A R VAT, gk 1S AR

Table 1. Natural survival rate by age and sex

®L SFR. SMUANBREEER

FHEBUN) BYEEREFE L ERERR
0~4 % 0.948526853 0.948688402
5~9 % 0.947678145 0.948172319

10~14 % 0.957141953 0.958344269
15~19 % 0.949976868 0.951187948
20~24 % 0.899660916 0.901148221
25~29 % 0.949478926 0.951920724
30~-34 % 0.939655791 0.943068093
35~39 ¥ 0.939488997 0.944494404
40~44 % 0.934070576 0.941772101
45~49 % 0.932415023 0.944338559
50~54 % 0.942057259 0.959598325
55~59 % 0.901927119 0.926933922
60~64 % 0.876092395 0.91218452
65~69 % 0.84047052 0.869281355
70~74 % 0.727422907 0.824455703
75~79 % 0.613223303 0.724688369
80~84 % 0.485385001 0.565598466
85~89 % 0.320409982 0.415178571
90~94 % 0.201376936 0.283404255
95 X DA I 0.1503541 0.175221
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Table 2. Sex ratio of babies born between 2008 and 2021
52 2.2008 £~2021 F B4 22)L1ERIEE

Ay A2 LRI (% = 100)
2008 120.56
2009 119.45
2010 118.06
2011 117.78
2012 117.7
2013 117.6
2014 115.8
2015 115.6
2016 115.29
2017 114.75
2018 114.21
2019 113.68
2020 113.15
2021 112.62

FIF ARMA Hi7 (Auto-Regressive and Moving Average Model)%} 2020 ££~2032 42 (it Hi A4 2% ) Lt 51 b
BT, Zo0d HeBeix Bk FH ARMAC(L, D)RERY, TN 45 540 R % 3 Fion:

Table 3. Prediction of the sex ratio of babies born in 2020~2032
%< 3. 2020 F~2032 FHI A 22 ) LT B EL T

Ay HA 22 )L H (& = 100)
2020 113.15
2021 112.62
2022 112.7129
2023 112.8036
2024 112.8922
2025 112.9786
2026 113.063
2027 113.1454
2028 113.2259
2029 113.3044
2030 113.381
2031 113.4558
2032 113.5289
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Figure 1. Changes in total population from 2022 to 2032
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Figure 2. Changes in gender ratio between men and women from 2022 to 2032
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Figure 3. National population pyramid by age and sex ratio in 2022
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Figure 4. National population pyramid by age and sex ratio in 2027
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Figure 5. National population pyramid by age and sex ratio in 2032
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Figure 6. Changes in the elderly population from 2022 to 2032
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Figure 7. Direct impact mechanism
7. EEFIHE

2) NSRRI FFETR B BARIIG IR ] e R R RN, e R D AR, 5
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Figure 8. Indirect impact mechanism
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FIEHA A G, AAHEHARMERER, RAUEmREETFERNEENR, WRERAAEN K,
WETEIR B AT A B RIS 52, 0BT “ 00 BUR P R (308 0 75 200 N I AR R A R

3.1 FERALCENERENAE

A A BB SRR T o [ 5236 R A (CFPS) 2010~2016 4E (%, b 42 [ 25 N4 A E
FETTREE, WENSRE L XERTENEN, BT L& w2 FEEER. 1N
W R SIS E .

FEXT AR BEAT RN, ARHE AR M K E TR & AR R A E . BRIT A HHMS
W REWH . IR k&R AN, BT CFPS T $dl b 1 L & I S e 1
2, HEEKELSBELHETRAT 7, BHERTLHAE U BT s EERE,
HAR P T A SO K NB H, SRR S S

BT FEE A 2010 4F. 2012 4E. 2014 4F. 2016 SEFLH UK R A At , DR A a0 2 A IV AR
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3.2.1. FERAENEHKEST

K B3R 75 2010~2016 4E (IR B R EFEE K FEAE B A AT S S, AR SR 5 45 it 5
AP, U N IR EI £ KL E AR, HEE R E 4 Fis.

Table 4. Cost of fertility for urban and rural families

T4 WEREEERE

2010 2012 2014 2016
B S ECE M) 10,852 17,071 16,714 20,251
W K ) 18,923 24,713 29,130 34,935
AT A BE (AR 7600 12,980 12,800 14,720
W K (AL R 13,975 18,260 22,580 27,600

ME LR, 2010 42 2016 4, RN FEA T KA EIEM 10,852 oK 5 20,251 76, WX
FEAE B A I E M 18,923 JUil K %8 34,935 JU, HKRIGLE 200% 4 A . MABIECRE N 2 FE2 (71 H
FURN KRN E Bt ) 22 7 S 8037 B AR Z IR

3.2.2. EERARFIKESH
JEA H 2010~2016 FEARAT FEMIR T FEA T AT =02 H AT RAK g, Wr#E 5
FizR o

Table 5. Summarize the proportion of the first three expenses in the cost calculation

5. ILRMEMAFR =X H L

2010 2012 2014 2016
i H (R ) 72.18% 92.25% 77.71% 67.83%
BEI7 SCH (IR A 30.86% 23.10% 26.10% 26.22%
HE R 13.38% 14.15% 20.83% 24.43%
£ S H ) 57.26% 74.09% 73.54% 68.21%
=7 3 H (R T) 25.06% 13.20% 16.79% 14.29%
BUE SCH ) 13.37% 14.38% 17.41% 19.83%

M LEREFY, NERANFEIE RN REE, 7 2010 FER &8 His, Erscike, H
UCREA ST v LA R BN R R R R EE A o5 ORI . —J7 il B2 A
SUKFHRT, NTFRUEHRANRZ, 5H—I7 IR E RN F LM E 8 E AR R
FEEBE S G 13.38% 2T+ 28 24.43%, IR K BEZE SCHH & EEA 13.37%4& 7 %2 19.83%, 4k £ K k&
ST A S O ZE VS B 5%E R, R 2R, UL £ SKEEXT T L B0 il R T

R
3.3 REX EERMNFHRENaE
B, BENLARMELZAN T SR R, fIL B, RS S m s A Pl A se
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AEXS T PS5 SO R PR, A B TR S AR B AR . T2 A ST P RE AL AR MR A E 4T 5K
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AT EENEHE R
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oo SCBRIRIWECH . BT SCH . BHERBHSCH . M2 028, LIRE). AXFREAON . R
DR AT, DIHRBRRENA TR, BT ZRARMNE 2014 1) CFPS A HIL, KikA
AN 2014 4F 5K BE VR A B0 AT AT A0 AT, VP A B AR S R AR S SR
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Figure 9. Random forest feature scoring
E 9. BEHLARMEHET S

HilE 9 AIEH, ABIZEIRARE T RIEREmTE R, HUOBE SO kel BE, &
FOACH R ZN A B RIS E IR, 110 X0 BUR T, SXRAET ZHAE IS &b, w5
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4, “FH=1%" BeTRHEEEREEN—LEZEIN
A1 HELFE
2009 “FZE 2019 FEFUE LHBRANEHZRFEILE, EBRMBHELFHE 12231.0935 28 NE
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1) RAEE TR

B A E S, MEEEERRANGE S T B EMLSBEN R, AEHHE RES R
ALy, AR R B e B2 B BB RT I BT E ALY LIE . NFEE R,
TR E L AR S, X 55 b X AT ¥ s A B R B AT A

2) TREERFRBEAR L E AR

XTI AR AR R TR A, FERTVFE “ L5 IR, B20E S8 R & 1 X (1 75 22 A,
BN R R TN, BONFHMRERT, REMAITZ B E R

3) HEBH N H A HE

BE TIPSR ETE AT T H R, REORBEAN T L BE RN, AL 4
B amdE, UG TFLEZMAERIE. WSHERIZHEN, KKATAZFHNBEILEE, L
AR E BRI, D KEEHE .

42. EfrF®E

2009 4 %2 2020 4 [ H SR b 7 BUR BT TLAE SCHIZ ARG, U S H H 4816.26 1276 K %2 21941.9
.70, HEKMEE 2 355.58%, /A FETH A S H I b B B 7R 1B 4F B TH[19] [20] MKERIT PAE S B,
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