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Abstract

Objectives: To demonstrate whether there is a turning point in the relationship between infant
mortality rate and per capita GDP in low-income countries, judge whether per capita GDP is the
key influencing factor of infant mortality rate, and find out the influencing factors of infant mor-
tality rate at different stages. Methods: The infant mortality rate and economic and social indica-
tors of 20 low-income countries were taken as the research objects, and were divided into stages
based on the minimum sample size of the correlation analysis between the infant mortality rate
and the per capita GDP. Through correlation analysis, it was judged that the relationship between
infant mortality and per capita GDP changed from non-negative correlation to negative correla-
tion. Then, with infant mortality as the dependent variable and various economic and social indi-
cators as the independent variable, the stage ridge regression analysis was carried out respec-
tively to further judge that the relationship between per capita GDP and infant mortality changed
from no positive impact to positive impact. The independent variable with statistically significant
difference in the regression coefficient t test of the independent variable is considered as the in-
fluencing factor of infant mortality. The absolute value of the standardized regression coefficient
is compared to determine the degree of influence on infant mortality. Results: The infant mortality
rate and per capita GDP of the 20 low-income countries were at the low level in the world. The in-
fant mortality rate generally showed a downward trend, but the average decline was small and the
decline rate was slow. The per capita GDP generally showed a growth trend, but the average
growth was small and the growth rate was slow. Among the 78 stages, there were 45 (57.69%)
stages of correlation between infant mortality and per capita GDP, and 33 (42.31%) stages had no
correlation. There was no correlation between the two in the first stage of the Niger in 1981, while
the latter two stages showed a negative correlation; in Rwanda, there was no correlation between
the two in the first two stages of 1980, and there was a negative correlation in the last three stages.
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The difference of F test of ridge regression model in 78 stages was statistically significant (P <
0.05), k value was small, and R? was close to 1. There was no statistically significant difference in
the regression coefficient t test of GDP per capita in 20 of 45 related stages and 28 of 33 unrelated
stages (P > 0.05), in six stages of five countries, the regression coefficient t-test difference of six
independent variables, including total fertility rate, urban population growth rate, grain yield,
agricultural land area, per capita final consumption expenditure of residents, and CO; emissions,
was not statistically significant (P > 0.05), in addition, the regression coefficient t-test difference of
other independent variables was statistically significant (P < 0.05). In the two stages of Niger be-
fore 2000, the regression coefficient of GDP per capita in one stage had no statistical significance
(P > 0.05), while the other had statistical significance (P < 0.05), but the standard regression coef-
ficient was positive, and the latter stage had statistical significance (P < 0.05), and the standard
regression coefficient was negative; in Rwanda, in the four stages before 2000, there was no sta-
tistically significant difference in the regression coefficient t test of per capita GDP in the three
stages (P > 0.05), and there was statistical significance in the one stage (P < 0.05), but the standard
regression coefficient was positive, and the difference in the last two stages was statistically sig-
nificant (P < 0.05), and the standard regression coefficient was negative. There were 24 indicators
of economic and social factors with statistically significant differences in the regression coefficient
t test of independent variables of ridge regression model, and the cumulative frequency was 412
cases. Among them, population related factors included population density, total fertility rate,
population of more than one million urban agglomeration, population growth, and urban popula-
tion growth rate (53.16%); agricultural related factors included agricultural land, cultivated land,
agricultural land area, agricultural added value and grain yield (16.50%); environmental and
energy-related factors included CO; emissions, nitric oxide emissions, methane emissions, pow-
er-on rate, power consumption, and energy use (13.11%); economic related factors included per
capita GDP, per capita final consumption expenditure, per capita current health expenditure, and
the proportion of health expenditure (10.68%); education related factors included the graduation
rate of primary school students, the enrollment ratio of girls and boys in primary and secondary
schools, and the enrollment rate of colleges and universities (5.10%); health related factors only
affect adult women infected with HIV (1.46%). The top ten influencing factors were population
density, total fertility rate, population of more than one million urban agglomeration, per capita
GDP, agricultural land, population growth, urban population growth rate, cultivated land, nitric
oxide emissions, methane emissions (79.37%). Per capita GDP ranked fifth among the first in-
fluencing factors of infant mortality at each stage, fifth among the second influencing factors, seven-
teenth among the third influencing factors, second among the fourth influencing factors and fourth
among the fifth influencing factors. Conclusions: The decline of infant mortality in low-income coun-
tries is not optimistic. The relationship between per capita GDP and infant mortality is unstable. On-
ly Niger and Rwanda have changed from no positive impact to positive impact. The influencing fac-
tors of infant mortality are complex, and the population-related factors occupy the leading posi-
tion, while the related factors such as agriculture, environment and energy, economy, education
and health are in the secondary position. The per capita GDP is not always the influencing factor of
infant mortality. The government must attach great importance to the survival and development
of children, and the government should lead the implementation and timely adjustment of pre-
vention and control strategies, which is the key to achieving results.
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1. 5|15

BLAET ZE bR E AR IR TR bR, R RAT SRR R R B HEEL SRR
—o REZCERIRE[1]-[7], SHFRIEREEFET R EELMA R, AHFARINE], 7 e tHER
I E A5 GDP 5% UAE T I L T WASFE G IR SR e 64T, #2135 GDP 52 LET %%
I AR B, B BCEE ) LAET- R 5 N\ GDP [ FUAH 52 Bt 2 AN A R Al SR Frimi ok . 78
Kb 22 B AR FOE I 2, RIUE “45 07 B AT REXS TR B B 5 ks A — e iR e, AR
Uk E H BN FHEIR9%[9]. COVID-19 KififT, BN AP B E R fahl. 21 28 mE
TAPERMARNEIR[10]. 2030 FAFRATRELE KR H bR TAESERZ 2™ EAIR, (RS T LR R
. SkH 62 NE (I BRI B Z) M 1120 et Az ) LM E e ptF iR & [ 11], WE TH S
it 98 B £« Rk AN AN AR ) L BRI 55 (CELFE 4% BRURESIE B B ) () el LA S PR 3 A AR 07 R B 45
SR, TR A R A HE R AR FEASER AR, BT 85% 1) P A A B AHL [ R R . 89% I ALK Sy,
T F RGP E I NBDR D RS AL, B L HESE 2 B T TR e AR E L, SR
AP (R K A 5 A RER U B RN 2 BE LR IO L B2, (HAE P 2 E 5K, QiR BEEHG2 5UEAU
&Y COVID-19, @ 2oRB A LS BESE 55, A A AT I B8 R A0 T AR B S R IR RORE . A 7L
1112, A DANR R 58 R BEEP F(KMO) K 127 MEZK, 24 KMC B 35 KK 50% 0] At 551
12,570 BFAET:, 1564 KT e S8 25,140 BIRTIEAET., XEWRE 127 AN KA AE LA T2 5 N
T 2.3%~4.6%. #E WHO HL Ifhit[13], F4A 1500 /545 )LEF=(37 FIZ 1), 2100 /3458 )LH A4k
HEAVEQR.S5 AJTCAT), TG ™ AR, 55O RORE B AR ) LRI 5 5 LR JLESET I - 2
JiF . COVID-19 KifAT ™ E5Z0 T 240 LR H A )L i, ST ALERREE T, 18
e )T N2 Wit 55 B, Bt HWk[13]. COVID-19 & % ) LAET: R 255 5200 K]
FIAHRT A JE EL A [ 14], AN SIS A Z R N E[10], FEECTH R AR
PRE 0, 7100 5 NAE 2020 FFERA N3 22 A+ 52 o BEFT 3 BEAR B AN 22 4 i N T | 2014 4R 1) 22.4%
EFHF] 2019 F1) 25.9%; IR T AER 10 23 RE R RN, W2 ERA R, FEAIER R
BB REBARAEA s 48 70 NEZKRA 2020 45 3 AR 4 FlH), LB RS B b 2™ &
(R T EE e BT 2019 TR 1.44 ALK REIRSE, 4700 3 LE I, O] RER g ik — 0%
o G SCBRIRGE[15], A¥J GDP. A¥4HT DA SCHE SIONE K ARA AR B 5 AN A7
MEE, HMEZ 2R E RS . RSN B R B LAE T3 R R A AW ? G50 K R s M e (R 35
2 JUHAE YA ARG E I Z JIRIEA T, ARINE K RIS T R =0 P2 LA T R M E AR AT e
RCEA[15]0 ARIIN B ZKED (5 35 A BRIR i 22 ) LT3, BRI RS0, A SRR B XK 1 =
B)LFE T2 A2 503 2030 4F JLEFET- 2 H AR B e DAL, A DEIRANR RN E R B LT %
MRS R 2 o AT 7025 T FUARAT 2021 4E 12 A 16 H I Hi 8 5T 48k 20 MR EI 5 32 LIET- R
e R g EAT B B RS R 40 A7, SO N 2, SO TIRE “H 7 Bk, R JE RIS R B
P ) LAU T 26 I SR A 7 4% SRS FR (S B K -

2. MREFZE
2.1. HRMK

M FARAT B T 38 LAE T 3R (%0) HAH SRR FrAL AR AR Bt Hdl BRI 16108 2021 4F 12 H 16
Ho 3t 28 MEFPIHFOVRBANE S, s bmE ., E5. 51k, 750, ZERER. EHKR,
ALy, S, BfidE. Sishndom. SREA, MR, JUAEEEAILRIE . SN, MIRGEE). W
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P, ZaF. fiBeid. fidEghihR. BREMRLTEE 20 MR ERKHAGF, BET. §16E. S
FEHE WIPLAE . B AR AE . RN R JES2RF A 8 MR E 5K K\ GDP B2
JUBE T 2R R R ™ R AN TT

G SRR AR AE T R AN EFTEH). ADEEEA BEHER AL WA gk
ROFWKE), NOIEKEEEE ) B E MmN O (SN ORIE ) N A m B Z (%
SERSTEAR BT 5 Lel) . N E LR S B AN BI(%) BN R (B AN E A ). B X BUR
Fif FE VAl (CPIA) AL T TE BAIN LM SRR P IME(L = 182 6 = @) CO, HEE(N A%, —% 4t
BHBE(T AW CO, M) HIGHBUR (T CO, M), ReIEMEH RS T A S E). R
TR BHEEGE ANDRE 2 ). A GDP (current USS, 13 2020 4£ 12 H 16 H I EH ). A
217 BAE S H (current USS)< 2451 A= 3 H 5 HE(% of GDP) A3 JE B i 2408 9% 32 H1(2010 SE AR 3 78)
EFEARDL(RET AN B HIV FIREE L PE(H 15 9 DL E HIV BEE I E 0 ) 3B (BT A)-
BREFFREGATTE) LW IE(S GDP WE ) B 5 LA & o) R A £
HOTEIAR PR E 20 L) Aol BT AR (P 7 A L& 27 ANEAR. 7E 2021 4F 12 H 16 H 5 ¥4 - A3 GDP
(AR currentLCU, DA% E I A TN SAL, A3 2481 ARSI AL 3508 urrent USS,  HARFEFRAY
AL B NG —fRbR AL — S, A3 GDP i H 2020 4 12 A 16 H 58 £ .

22. ARAFE

2.2.1. HIBFRAEK

R LAE T 3 SATH R R IR EN LR LA, et SRR 83T Z-score AL,
AT IES MR, MEFLGHAR N SR 5 45 A B 7 BT IESET B2
BRI, TT A NN A3 HT

22.2. MBI ETSE

PLA5 GDP 528 LAE T ZAH A () dse /INFEA KA E B B 3 2L AR o T FUARAT A T E B R AL T
1960~2019 (8] K Z 50 E 5K N5 GDP [ %2 ) LA T2 AR G AF BE B (A0 Bfol o1, o i (ATes A 22 )), 43
A 20 MR B KBS AR 22 ) LAET- % 5 N33 GDP WIAH R REL, F N E X SR L R
B, IR WA REEAR16]: n=4[(z,,+2,)/In(1+ r/l—r)T +3, =005, 1- =090
17K B A5 B R R B Gt 2 RO B D FEAR (25 =1.96 5 2, =1.282), THEASFEMRICN B 5056
SN I B IMEAR B (), SR T 8BIa EE e B ) SE PR TS oL, AT B Ay 4, 20 MR
Bl 5K 20 N B /INRE AR B S SRR A 2RI D LR 1

Table 1. Sample size estimation and grouping of correlation analysis between infant mortality rate and per capita GDP in 20
low-income countries

F 1. 20 MEMAERZEILRTES A GDP XS AEEES A

. , N H A /N E . .
5 WS HER% P Wi%ﬁﬁ SRR SRR
EE[EE i 1960~2019 4E -0.833 0.000 10.325 1961~2018 4 5
E15 1972~2019 4F -0.833 0.000 10.325 1972~2018 4F 4
E vy 1960~2019 4F -0.898 0.000 7.919 1961~2018 4F 6
bigRs 1960~2019 4F -0.782 0.000 12.524 1961~2018 4 4
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Continued
PR 1960~2019 4 -0.801 0.000 11.664 1961~2018 4
Je H/R 1967~2019 4 —0.749 0.000 14.155 1967~2018 4
BEEH 1991~2019 4 -0.833 0.000 8.446 1991~2018 4
EN 1967~2019 4 -0.905 0.000 7.676 1967~2018 4
R4t 1965~2019 4 -0.911 0.000 7.470 1965~2018 4
Lo ndn 1968~2019 4 -0.457 0.001 46.155 1968~2018 4F
FIREIR 1960~2019 4 —0.934 0.000 6.685 1961~2018 4
FIEL B 2000~2019 £ ~0.854 0.000 9.509 2000~2018 4
JUN T ELAILAE  1985~2019 4 -0.953 0.000 6.027 1985~2018 4
JUATE 1986~2019 4 -0.721 0.000 15.700 1986~2018 4
FIENES) 1969~2019 4 -0.131 0.359 608.449 1969~2018 4
X] LT 1966~2019 4 —0.893 0.000 8.093 1966~2018 4
ZH 1960~2019 4 -0.917 0.000 7.265 1961~2018 4
i} 1964~2019 4 -0.737 0.000 14.798 1964~2018 4
THENER 1960~2019 4 -0.913 0.000 7.402 1961~2018 4
PRIEM L. 1981~2019 4 —0.644 0.000 20.961 1981~2018 4F

2.2.3. A GDP 5B)LRTERXABUEINOWESZE
73 BL 20 AMIEHON I S B itk 22 ) LAE T2 2 5 A\ 35 GDP A ZERliEAT XU & Pearson A5 73T, #RLHEAH

RAPTEER IR R N GDP 52T R EGMK HERA G AR, € SONTMR,
HAMH R AIEAMRMIER R, €SOV R . HIEIEIEE ) LSET R TR, SURA AR, MR
FAR A AR AN =8 R AR YT, N ARSF—E MR ek, SRR EVEAHE R R
.

224. B)LRTEEMERNTESZ

PAR Btk B2 ) LAE T oA B, DLIZ B asr it S R v B 8, BT AR . & X
BR)=(XX+k) " X'y, A B EFRAEAIS T, XX R A BREAAT SRR, kPRI S5, B(k) fF
N B At N IR T B RasE, IR B SIS K E A0S EA B Bl s 3Rl T R R
R UN PR S

U R0 [ U1 43 A 5 R R LA T SR R R TR 3, 244 [m] U5 5 R A S 3 1 2 S JL A A P e et
[ 5 2R B BRI A Gt 2 2 U AR BN B LAE T RN R, B4 8 X AR B AN E N
M. UbRUEAL I R ECA S I R i% A AT B LAE TR R RERRER, NIE SR ERRZE
AR g B LAUT 5 N PR T AR AE R, 3 L b e A 5] VA1 R B R /N AT [ A e B LAE T 3%
(IS FE S o
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2.2.5. RAFWERHIWIET &

AR AH IR AR BN 22 GDP (KR AL 815 Z BRI 55+ AR 5 M1 0] ) 28 B 0 S8 2 A B 4 R W 2
I IE. MU R R B E TR A gt it 2 3 B S LB, W% A GDP [frdEtklal )
RBATT 5 BAHR AR R R BT 52 15— 20 B R ECS AR S Ar 10 8 35 PEAR 36 45 2 15— 2
N A BN RSB A . A S GDP W) LAE TR IR A B T B LAE TR N fE, TGRS
Wi B AR R AN 2 LB T 3R o, 3 R AR AR A fie 24 B8 L U WA TE AR WA R E

2.2.6. GiitE5*E

# Z-scores MRl AR AT W EIE MG B4 AL BEAE SPSS PRO 1.0.5 %
fF LT, P<0.05 ZRAGMEE L SR E, TREIEN B ZERANN BT, BT,
A5 GDP HIZhABNAE PG K& PIH R, DUHB P A @E L3 88): a,a,,a5, .0,
THWKE = (a,-a)/(n-1), THHKEE = Ja, /o —1. HKSHTGTTE 5 S A KN TEAR
KRR, BAGFZ TR RN HIBAR R, | > 0.95 fF7ERZE IS 0.95> |1 > 0.8 FEAH
K 0.8>[r>0.5 FEEAIG: 0.5> [ =03 IR |4 < 0.3 KAWIT, IAMMHK. r HHUEN R 5
FHOG, r ONIEAE TN 2 IR @ J7 25 KR P e 0 BE k8, B F R B kE. U2LIE
ToRNHAL R, A3 GDP NEA SR, B NNINEALEARE, FFEAN IR, 1E0 ik & e B E
B, BIBRARAEGE: AH R R E MR LA R WAL E, 2 M ERER P HERE.

3. &%
3.1.20 MEWAERZEILFETR. A GDP BFIFSETH

HEESLATE 1961~2018 AR5 LAE T Z P KB N-1.39%0, I KIHEN-1.16%, A GDP “F
P EHN 6.93 (current USS), ~PIHGKIE LN 3.16%.

BT 1972~2018 4EB2 ) LFET- R P KB N—1.26%0, TR N—-1.29%, A3 GDP Pk
4 12.45 (current USS), P KIHE A 3.44%.

59K 1961~2018 52 LA T R P K 5 N—1.66%0, “FHIMEKIHEE A—2.28%, A GDP V1514
KN 12.41 (current USS), “FIJHEKIESE N 4.48%.

S 1961~2018 43 ) LAET R P K A -1.10%0, “FIIHKIHIE N-1.59%, A3 GDP FIHi
M 8.61 (current USS$), “FPIYHEKIEE N 2.75%.

FERLF G 1961~2018 45 LFE T R T MK H-2.37%0, T HIHKHE H-1.67%, A GDP
HEKEN 6.72 (current USS), “FIHEKIEE N 2.38%.

JEH/R 1967~2018 fF58 ) LAET-H P K BN -1.56%0, ~FIIE K 8-1.90%, A¥J GDP ¥y
K& N 8.08 (current USS), “FIIKIH N 2.52%.

FLRTT 1991~2018 22 ) LALT P48 K B —-3.81%0, PRI N-3.77%, A3 GDP F1
WK BN 8.54 (current USS), P8 KIEE N 2.30%.

I 1967~2018 F2 ) LU TP K& N-2.55%0, “T-HIKIEE H-2.19%, A¥J GDP ~FHg &
4 16.60 (current USS), P K5 ZH 5.89%.

DRk 1965~2018 4E3L JLIET % F 44 KA —3.39%0, FHI14 KI5 }9-3.50%, A GDP “FHH
KN 6.15 (current US$), “FIIHKIEE N 3.70%.

SN 1968~2018 4FHEJLSET R FII KA N -1.05%0, “FIIHE KIS H-1.73%, NI GDP *F
YK EN 7.24 (current USS), P38 K# N 2.35%.
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FIHEIE 1961~2018 £E22 ) LAET- PG KB N—1.77%0, “FIIKIEE N-2.68%, A GDP “F-HiH
K &8N 13.03 (current USS), “FIHGKHEH 5.33%.

FIEL BLE 2000~2018 4E22 ) LAET-H T8 K 8 N—3.53%0, TR E N-3.79%, A4 GDP ¥y
MK EN 20.58 (current USS), “FHIEKIEE N 4.50%.

JUNELLZEILANE 1985~2018 22 LAE T 2 P3G K & H-2.70%0, ~FIIEKIHEEH-2.91%, A
GDP K& 18.59 (current USS), P KHEE N 4.81%.

JUMIE 1986~2018 4E52 ) LAET: Z T KB N—2.59%0, “FIIWKIEE N—2.54%, A GDP Pyl
KN 16.78 (current USS), ~“FHHKIEE R 3.00%.

R SR(42) 1969~2018 444 JLFE T #1484 K4 H—1.68%0, “FHII4 K53 B H9-1.61%, A¥J GDP P-4
KA 6.09 (current USS), “F3JHEKIEEH 1.58%.

NIELTE 1970~2018 £E22 JLAET- P23 K8 N—1.92%0, T8 K38 B —2.58%, A5 GDP “FHyi
KEH 12.92 (current USS), “FI K3 N 3.98%.

Z8F 1961~2018 F2L JLIET R VB KA N—1.92%0, P48 K 38 5 A—2.09%, A GDP P2 K
BN 10.54 (current US$), K IEF N 3.85%.

FilEil 1964~2018 52 ) LAE T R T HYIEK 5 N—1.86%0, P KIHEE ~-2.26%, A GDP P41
K &N 3.44 (current USS), “FIHKIAE N 2.15%.

HFEGNEZR 1961~2018 2 JLFET R K TN —1.73%0, P38 IHE H-1.78%, A GDP
Y)HEK B 13.01 (current USS), ~FIJIEKIEEH 4.36%.

BREEM L 1981~2018 2 JLAET 3P K 5 R-2.74%0, P38 IH % H-3.46%, A GDP *F
Y)¥EK BN 15.35 (current USS), ~FIJIEKIEE N 3.67%.

20 MKW B FAS FIFY B 22 ) LAET 2 e N5 GDP [~F3 Rk JE7KF L4 2.
Table 2. Average development levels of infant mortality rate and per capita GDP in 20 low-income countries at different

stages

2 2.20 MEVANERTEM EREILETE R AL GDP BFH & RKF

B )LFET 2 (%o) A¥J GDP (current US$)
B% W5 PR CPRK TR FHRK

= iy = o=
BRfl R e e, BRE R pn )

1961~1972 162.6 132.6 —2.73 —1.84 80.69 128.31 3.87 3.93
1972~1983 132.6 116.6 —1.45 —1.16 128.31 273.50 13.65 7.51
SRl s tiy SIS 1983~1994 116.6 113.8 —0.25 —0.22 273.50 271.51 —0.18 —0.07
1994~2005 113.8 107.0 —0.62 —0.56 271.51 331.16 5.42 1.82
2005~2018 107.0 834 —1.82 -1.90 331.16 47595 6.51 1.49
1972~1983 128.6 120.3 -0.75 —0.60 153.44 172.26 1.71 1.06
1983~1995 120.3 106.2 -1.18 —1.03 172.26 206.26 2.83 1.51
(=
1995~2007 106.2 89.7 —1.38 —1.40 206.26 799.60 49.45 11.95
2007~2018 89.7 70.8 -1.72 -2.13 799.60 726.15 —6.68 -0.87
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1961~1970 129.2 114.2 -1.67 —-1.36 63.22 133.97 7.36 8.70
1970~1980 114.2 129.1 1.49 1.23 133.97 100.03 -3.39 -2.86

1980~1990 129.1 106.8 -2.23 —1.88 100.03 248.03 14.80 9.51

LR

1990~2000 106.8 87.4 —1.94 —-1.98 248.03 261.87 1.38 0.54

2000~2010 87.4 49.9 -3.75 —5.45 261.87 819.01 55.71 12.08
2010~2018 49.9 34.6 -1.91 —4.47 819.01 770.45 —6.07 —0.76

1961~1975 104.6 92.9 —0.84 —0.84 133.08 348.01 15.35 7.11

s 1975~1990 92.9 81.6 —-0.75 —0.86 348.01 483.95 9.06 222
ot 1990~2005 81.6 57.5 —-1.61 -2.31 483.95 689.21 13.68 2.39
2005~2018 57.5 42.0 -1.19 —2.22 689.21 623.87 -5.03 —-0.71

1961~1973 218.3 182.1 -3.02 —-1.50 139.36 197.45 4.84 2.95

1973~1984 182.1 160.6 —-1.95 -1.14 197.45 293.32 8.72 3.66

FEFL ) & 1984~1995 160.6 149.7 —-0.99 —0.64 293.32 202.32 -8.27 —3.32
1995~2007 149.7 118.2 —2.63 -1.95 202.32 360.37 13.17 4.93

2007~2018 118.2 83.4 -3.16 -3.12 360.37 533.99 15.78 3.64

1967~1981 127.3 129.3 0.14 0.11 160.59 352.21 13.69 5.77

Je HIR 1981~2000 129.3 97.0 —-1.70 -1.50 352.21 197.34 —-8.15 -3.00
2000~2018 97.0 47.9 -2.73 -3.84 197.34 572.43 20.83 6.09

1991~2000 159.4 112.0 —5.27 -3.85 272.61 319.36 5.19 1.77

TLZL 2000~2009 112.0 76.0 —4.33 —4.64 319.36 520.40 22.34 5.58
2009~2018 76.0 56.4 -1.84 —2.83 520.40 503.32 —-1.89 —-0.37

1967~1980 191.6 150.1 -3.19 —1.86 48.28 248.19 15.38 13.42

1980~1990 150.1 119.8 -3.03 —2.23 248.19 317.39 6.92 2.49

HH 1990~2000 119.8 101.5 —-1.83 —1.64 317.39 269.87 —4.75 —-1.61
2000~2010 101.5 76.7 —2.48 -2.76 269.87 710.27 44.04 10.16

2010~2018 76.7 61.8 —-1.86 —2.66 710.27 894.80 23.07 2.93

1965~1980 211.6 151.3 —4.02 —2.21 55.50 198.01 9.50 8.85

1980~1990 151.3 141.0 —-1.03 —0.70 198.01 199.99 0.20 0.10

Ty 4 1990~2000 141.0 99.8 —4.12 —3.40 199.99 156.39 —4.36 —2.43
2000~2010 99.8 53.2 —4.66 —6.10 156.39 478.67 32.23 11.84

2010~2018 53.2 32.1 —2.64 —6.12 478.67 381.26 —12.18 —2.80
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kmin - 1968~2018 89.9 37.5 -1.05 -1.73 165.48  527.50 7.24 235
1961~1970  128.1 130.8 0.30 0.23 40.69 58.53 1.98 4.12
1970~1980 130.8 129.2 -0.16 -0.12 58.53  243.49 18.50 15.32
1980~1990 129.2 91.9 -3.73 —-335 24349 34987 10.64 3.69

JalliSes
1990~2000 91.9 106.2 1.43 1.46 349.87 26078  —8.91 -2.90
2000~2010 106.2 43.8 -6.24 -0.08  260.78  610.01 34.92 8.87
2010~2018 43.8 273 -2.06 -574 61001 78329  21.66 3.17
2000~2009 126.9 74.7 -5.80 =572 30683  470.95 18.23 4.88

FI LG B
2009~2018 74.7 63.3 -127 -1.82 47095 67732 2293 4.12
1985~1993 143.1 123.4 -2.46 -1.83 16494  227.02 7.76 4.07
SN Tt 1993~2002 123.4 98.7 —2.74 245 227.02  333.06 11.78 4.35
HAIE 2002~2010 98.7 71.9 -3.35 -3.88  333.06 558.18  28.14 6.67
2010~2018 71.9 54.0 -2.24 -3.52 55818 77835 = 27.52 4.24
1986~2002 148.1 92.9 345 —2.87271 34153  343.60 0.13 0.04

JLA I
2002~2018 92.9 65.1 —-1.74  —2.19798 343.60  878.60  33.44 6.04
NI (42) 1969~2018 150.3 67.9 -1.68 —1.60855 258.61  557.06 6.09 1.58
1970~1980 128.9 105.1 —-238  —2.02055 112.61 37832  26.57 12.88
1980~1990 105.1 81.6 —2.35  —2.49907 37832  331.82  —4.65 -1.30
X EL TR 1990~2000 81.6 61.3 —2.03  —2.81997 331.82  594.15  26.23 6.00
2000~2010 613 455 -1.58 293669 594.15  860.64  26.65 3.77
2010~2018 455 36.8 -1.09 —2.61781 860.64 73272  -1599  —1.99
1961~1970 156.4 131.4 -278  —-1.91662  79.12 120.05 4.55 474
1970~1980 131.4 106.3 -2.51  —2.0975 120.05  417.67  29.76 13.28
1980~1990 106.3 89.2 —-1.71  —1.73855 417.67  431.45 1.38 0.33
. 1990~2000 89.2 74.5 —-1.47  -1.7847 43145 30221  -1292  -3.50
2000~2010 74.5 57.7 -1.68  —2.52305 30221 53404  23.18 5.86
2010~2018 57.7 47.0 134 253128 534.04  679.97 18.24 3.07
1964~1982 141.7 121.4 -1.13  -0.85533 86.16  231.34 8.07 5.64
A 1982~2000 121.4 95.1 -1.46  —1.3473 23134 13646  —5.27 -2.89
2000~2018 95.4 41.2 —2.99 —4.54084 13646 27175 7.52 3.90
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Continued

1961~1970 154.1 144.0 -1.12  -0.75038  71.56 81.50 1.10 1.46
1970~1980 144.0 114.1 -2.99  -2.30051 81.50 282.69 20.12 13.24
i 1980~1990 114.1 98.5 -1.56 —1.45943 282.69 351.98 6.93 2.22

TEGNER
1990~2000 98.5 91.0 -0.75 —0.78884 351.98 254.72 -9.73 -3.18
2000~2010 91.0 68.2 —2.28  —2.84295 254.72 647.84 39.31 9.78
2010~2018 68.2 553 —-1.61 —2.58685 647.84 813.10 20.66 2.88
1981~2001 139.3 83.6 -2.79  —2.52062 203.56 120.77 —4.14 -2.58

MR LT
1998~2018 83.6 379 -2.78  —4.40953 125.08 771.52 32.32 9.52

3.2. FNEIMEEAY GDP 5L T X7

20 MR E ZR 3L 78 AN B, 22 LAET R 5 A3 GDP A EFEEA R RIL 45 MNEL 5 57.69%
(45/78), b, MREGASE 2 ANEL, i 4.44% (2/45); I 12 ANEBE, H 26.67% (12/45);
IEFHR 2 NPT, 7 4.44% (2/45); i AUFHOC 16 NYEL, 15 35.56% (16/45); W& FUAHIC 13 DMTER,
5 28.89% (13/45). TR R I 33 NEL, 15 42.31% (33/78). 20 MKW E KA HI B K A4 GDP
5B )UBETE WA M s RN 3.

3.3. NEIMEREE)LFE TR NI E RIS E YA 5347

20 MEANEZK 78 ANBrBEELAET R A FT LS 520 R R I [R AR 2 R A Gt e (P <
0.05) . W& ZHL k AE N, UA DU R SI4E0T 1. 99N B AR f) |5 A% Bk A2 GDP 4, 513K 1970~1980
EMEBAETR, ERER 2007~2018 FEMIRBEAN D KR, JBHI/K 1967~1981 FHAHK &, T H
2000~2010 4FE 14l BTN . FTHEIA 1961~1970 AN 8 R A 2431 2 S H 2 2010~2018 4 (1) CO, HE
T 1 [F1 U R A ¢ A5G 22 S TSR T (P > 0.05), Fofth B AR & (1) [0 R AL ¢ K56 22 R I H Giih ok
(P <0.05). 78 MHTEELIET 2 M PR 2R & [ H 2 Ay 45 R L2 4, 04 78 T AR o

TESL)LAET- R 5 N1 GDP 2 R FIFEE MK A 45 M Beh, AYJ GDP MIRH R B t K36 2 7 a
Gt (P < 0.05) 25 M EL, 15 55.56% (25/45), ZER TG 2R (P > 0.05) 20 M B, 44.44%
(20/45); FEBL)LFET-F 5 N5 GDP LA K RN 33 N B, A2 GDP B R ¢ 16562 R H 41t
RN (P <0.05) 5 ANHTEE (5 15.15% (5/33), ZRTLG0TFE (P > 0.05) 28 M EL, 1 84.85% (28/33).
20 MW B F AR Be A 35 GDP A2 /& %2 LB T F s PR 32 S FUAE I W35 3. 32 4.

Table 3. Correlation analysis and impact judgment of per capita GDP and infant mortality rate in 20 low-income countries

3% 3. 20 MR ER AL GDP 522U TR X 57 547 RSN F |

i 0 , Pl LT
1961~1972 —0.957 0.000 ATEJV DS 2 TR
1972~1983 -0.920 0.000 LRV PS i 7o
LEE A 1983~1994 -0.222 0.488 NIPS i &
1994~2005 -0.097 0.764 ZNi:ES & HAR
2005~2018 —0.165 0.572 NGBS 7& &
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Continued
1972~1983 —0.152 0.637 ZNIES i 7
1983~1995 —0.351 0.239 ENPS 7& 7
B
1995~2007 —0.853 0.000 e FE AR 6 v FAR
2007~2018 0.441 0.151 A i 7
1961~1970 -0.960 0.000 EESVPS w 7
1970~1980 0.155 0.649 ENEPS i x
1980~1990 —0.828 0.002 e P AR DR i x
5k
1990~2000 —0.569 0.068 ENIES & x
2000~2010 —0.824 0.002 HRE Uk < & P
2010~2018 0.463 0.209 A & 7
1961~1975 -0.736 0.002 Hh RS A 9K & R
1975~1990 —0.610 0.012 rhRE SRR G o x
Gia
1990~2005 -0.508 0.044 HHRE AR DR i x
2005~2018 —0.305 0.289 ENIES & 7
1961~1973 —0.581 0.037 i RE Uk 52 & 7
1973~1984 —0.781 0.003 EHERPS & 7
FERLF 1984~1995 0.325 0.303 ENIES i 7
1995~2007 —0.846 0.000 B A G & TR
2007~2018 -0.590 0.044 Hh R AR G i ¥
1967~1981 —0.277 0.317 NS & 7
Je H/R 1981~2000 0.482 0.031 fREEFAR DR & THAR
2000~2018 —0.968 0.000 B UK & FAR
1991~2000 -0.796 0.006 H R AR % iz K
AT 2000~2009 -0.928 0.000 7 P AR AE G = K
2009~2018 0.171 0.637 MK & 7
1967~1980 —0.963 0.000 L E AP DS b Bk
1980~1990 —0.587 0.058 NGBS % x
LE 1990~2000 0.309 0.355 AFAR i P
2000~2010 -0.989 0.000 e W TIPS & K
2010~2018 —0.548 0.127 NIPS o &
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Continued
1965~1980 -0.991 0.000 SE NIViEPS = TR
1980~1990 —0.488 0.128 NIPS o 7o
Tk 1990~2000 0.282 0.402 NIPS % y
2000~2010 —0.898 0.000 1o S AR AE G & K
2010~2018 0.761 0.017 NGBS & 7
3k 1968~2018 -0.432 0.002 IREE SR 56 & THAR
1961~1970 0.769 0.009 NGBS 7& 7
1970~1980 0.134 0.694 NIEPS & TR
1980~1990 —0.837 0.001 2 AR G i 7o
PRI
1990~2000 -0.620 0.042 HHRE AR DR i x
2000~2010 -0.901 0.000 LRV PS 2 R
2010~2018 —0.960 0.000 B2 UK & HAR
2000~2009 —0.695 0.026 H R AR G i i
il EELATE
2009~2018 —0.861 0.001 ISV EPS & 7
1985~1993 -0.804 0.009 e AR % & TR
TLAE e 1993~2002 —0.631 0.050 NGBS & 7
Al 2002-2010 -0.944 0.000 L RLiES % %
2010~2018 —0.693 0.064 NI:PS i 7
1986~2002 -0.013 0.960 NIES i 7
JUAE
2002~2018 -0.935 0.000 LRV PS 757 7o
NI (&) 1969~2018 -0.067 0.642 NiES = FAAR
1970~1980 —0.967 0.000 ATE RV DS = TR
1980~1990 0.339 0.308 NGBS & 7
X LT 1990~2000 -0.282 0.401 EN:ES i ¥
2000~2010 -0.812 0.002 7o S AR AE G iz K
2010~2018 0.609 0.082 ENIES b TH AR
1961~1970 -0.925 0.000 7 S A R & R
1970~1980 —0.981 0.000 B3R b K
) 1970~1980 -0.263 0.434 EN:ES i ¥
o 1990~2000 0.508 0.111 NGBS & P
2000~2010 —0.957 0.000 3 AR = TR
2010~2018 —0.735 0.024 SRERIYIEPS i 7
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Continued
1964~1982 —0.814 0.000 R FURH oK = A%
Aii 3 1982~2000 0.604 0.006 HRE TEAH O 5 o
2000~2018 —-0.970 0.000 e RV IEPS = AR
1961~1970 —0.888 0.001 R A e FS y
1970~1980 -0.980 0.000 i F AR Ea y
1980~1990 -0.515 0.105 NiEES 5 ¥
FidL LR
1990~2000 0.100 0.770 ENEES = AR
2000~2010 —0.986 0.000 IV EDS = K
2010~2018 -0.257 0.504 NiiPN 5 I
1981~2001 0.795 0.000 R IEAH 9% & MED
BREM LT
1998~2018 -0.920 0.000 TR B A o & G
VE: R R N HAEHRIRYEE 4 AY) GDP [0]J3 R t #6560 M AnvEAk 013 KRBT S 7E 1

Table 4. Ridge regression analysis of factors influencing infant mortality rates at different stages in 20 low-income countries

4. 20 MR E R B ERER)LIE R E ZAIL EIVA D47

=k

AN

prRiELL [a]

P S 34 o A k{5 25 t P 1H R f%R> F P
A¥J GDP -0.159 5265 0.002
BAFE -0.102  -3.105 0.021
1961~1972 10 JNEES) S 0.151 —0.249 -16.402 0.000 0.995  0.991 242.484 0.000
G -0.239 -18.438 0.000
A F Hb -0.234 —19.431 0.000
A GDP -0.085 2372 0.055
HEdt MAEHEZR 0218  6.558  0.001
ME 9721083 12 NEE; 0.088 —0.240 —9.471 0.000 0.996  0.992 283.849 0.000
bR -0.236  —16.407 0.000
Aol A H AR -0.235 -12.884 0.000
A#J GDP 0.107  0.831  0.433
BAH &K 0295 3290 0.013
1983~1994 12 0.149 0.867 0.792 11.446  0.003
N -0.518 -5.892  0.001
BRTE -0.330  —2.607  0.035
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Continued
A\¥J GDP -0.054 —2.792  0.027
BAEHEE 0.298 5924  0.001
1994~2005 14 0.014 0.997  0.996 670.492 0.000
UNEES: -0.384 -10.014 0.000
JE HLEE -0.311 —4.744  0.002
A1 GDP 0.000  0.013  0.990
MAFR 0.293 12,531  0.000
2005~2018 17 NIV 0.048 —0204 —6.794 0.000 0.998  0.997 777.237 0.000
— AR HE R -0.222  -7.394  0.000
JE HLEE -0.292 -10.241  0.000
A GDP 0.087 2239  0.089
JNEE3:S -0.320 —22.365 0.000
BAFE -0.279 —14.180 0.000
1972~1983 14 HEAWHEHMAL 0060 —0260 -10.347 0.000 0.998  0.993 237.837 0.000
UNEEES -0.189  —5.258  0.006
bR -0.100 -3.522  0.024
Ak H b -0.111 —4.314 0.013
A¥J GDP -0.008 —0.313  0.770
UNEEJ: -0.181 —13.417 0.000
RAEFH -0.173  —15.259  0.000
L E TR -0.176 —13.411  0.000
1983~1995 14 142 0.997  0.992 190352  0.000
e UNEEES -0.161 —6.804  0.002
— A EH R -0.078 —4.052  0.015
R e HE -0.095 —6.326  0.003
Ml F H -0.157 —-11.173  0.000
A#J GDP -0.166 —6.784  0.002
MAEHEZR 0218  10.596  0.000
JNEET: -0.201 -18.614 0.000
WA AR -0.051 -3.593  0.023
1995~2007 17 JN=L 12 0.115 4051 -3549 0024 0997 0992 196.176 0.000
3 /J\%i\@%jf i ~0.170  -7.516  0.002
— B -0.134 —4.256  0.013
bijeii -0.108 -3.365  0.028
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—0.054 -1.752  0.140
-0.220 —20.517  0.000
0233  16.067  0.000
2007~2018 21 0.176 0.994  0.988 146.956 0.000
B TR -0.189 —10.444 0.000
— AR HE R -0.178 —13.871  0.000
—0.170 —14.129  0.000
-0.061 -1.368  0.265
-0.260 —9.751  0.002
—-0.264 —14.405 0.001
1960~1970 12 046 0.999  0.996 341374 0.000
FEREDRE i AP NN -0.272  —9.027  0.003
-0.077 -3.620  0.036
-0.170  -8.566  0.003
—-0.031 —0.873 0.447
-0.065 —3.086 0.054
0.237 10967  0.002
1970~1980 15 EWEEAMWMWERMOAND 0133 0153 6469  0.007 099 0985 95.132  0.002
0242 7.191  0.006
-0.227 7371  0.005
0.171  7.154  0.006
BTk
-0.024 —0.558  0.607
-0.288 —8.941  0.001
FEREDAE iR A PN -0.250 —10.346  0.000
1980~1990 14 0.150 0.994  0.986 115.890 0.000
—0.1499  —4.050 0.015
—0.119  —3.548  0.024
-0.162  —6.566  0.003
-0.002  —0.043  0.968
0.164 6511  0.007
-0.180 -11.272  0.001
1990~2000 16 BEHAMHEMALD 0190 -0.172 -9.190 0.003  0.993 0976 58256  0.003
WA DK 0.186  3.825  0.031
0.137  4.625  0.019
-0.167  -3.967  0.029
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Continued
A¥ GDP 0.077  0.997  0.392
MAEHR 0.131 3924  0.029
UNEE:S -0.202 —7.165 0.006
2000~2010 21 HEEEHWHEHAD 0.144 —0209 -7.077 0.006 0987 0958 33.630 0.008
G -0.166 —4.811 0.017
A H b -0.169 —5.894 0.010
Al FH b AR -0.159 —-6.267 0.008
A GDP -0.031  —0.710  0.551
MAEFHR 0.204  10.026  0.010
JNEE3:S -0.199 —6.825 0.021
2010~2018 20 0.152 0.996 0.983 76.161 0.013
— AR HE R -0.170  —6.031  0.026
R B HE R -0.197 -11.715 0.007
QAL YINIED 0234 4411  0.048
A3¥J GDP -0.103  —4.777  0.002
YN )N S SRS A 0.077 2832  0.025
RAHEZE -0.207 -17.314 0.000
1961~1975 8 JNEE: S 0.172 —0.180 —18.984 0.000 0.994  0.988 171.434 0.000
L E TR -0.179 -16.220  0.000
CO, i -0.164 —6.647  0.000
VG In{E 0.161 5994  0.001
A#J GDP 0.017 0524  0.610
Gia
ISR 0.339 14977  0.000
1975~1990 12 0.193 0.987  0.982 210.723  0.000
EE AWM AN -0.368 —14.803  0.000
RelR Mg & 0251  8.099  0.000
A1 GDP -0.013  -0.315 0.759
RAFR 0.393  12.960  0.000
1990~2005 14 CO, HEE 0.116 —0.141 —3.533 0.005 0988  0.981 159.348 0.000
—FA R -0.198 —6.523  0.000
Rt i -0.294 -18.515 0.000
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Continued
A\¥ GDP 0.000  0.006  0.995
JE LA -0.139 —4.114  0.006
B E TR R A D -0.207 —12.350  0.000
2005~2018 17 MAEFER 0.104 0237 12533 0.000 0996 0.991 211.417 0.000
F B HF R -0.193  -5.901  0.001
gl 38 e 0.091  2.828  0.030
JRGL HIV 1 SAE otk -0.175 —6.185  0.001
A\¥J GDP -0.005 —0.247 0.821
RAEFH -0.131 —20.369 0.000
EE TR R A D -0.126 -11.451 0.001
UN=E ;3 -0.126 —19.397 0.000
1961~1973 11 WHEADHKE 0180 -0.083 -3.363 0.044 0998  0.994 206942 0.000
JNEE:ES —0.129 —27.447 0.000
boimii) -0.130 —27.890  0.000
A -0.130  —19.049 0.000
Al Hh T A -0.130 —19.049 0.000
A#J GDP -0.077 2442 0.092
RAEFR -0.151 —14.364 0.001
UNEES: -0.140 -16.811 0.000
FERLF
FEREDRE i A PN -0.144 -17.354  0.000
1973~1984 14 0.219 0.997  0.988 118.781 0.001
WHEAN O KRE 0.121  4.045  0.027
Goimii) —0.143  -19.383  0.000
ARl H H -0.123  -10.020 0.002
Al Hh T A -0.123  -10.020 0.002
A1 GDP 0.017  0.681  0.533
N8 R 2 P 0.179  6.027  0.004
JNEES: -0.195 -9.881  0.001
1984~1995 15 RAREE 0.127 0227 13253 0.000 0997  0.992 205.537 0.000
AR AT A -0.239 -13.876 0.000
CO, Hi i 0.145  5.039  0.007
B -0.136  —4.450 0.011
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i3 d‘i@%@% £ -0.094 -5.927  0.000
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MAEHEZE 0260  8.125  0.004
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A H Hb -0.289 —10.513  0.000
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JNEES: -0.233 -12.271 0.001
MAEHEZR 0218 11279  0.001
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JNEE:ES -0.168 —4.230  0.005
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UNEET: -0.328 -10.789  0.000
JNEE: S 0.164 3577  0.016
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eI TN S -0.165 -5.819  0.010
A\ GDP -0.083 —3.587 0.023
MAEFR 0.180  17.111  0.000
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e
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MAEHR 0.196  11.500  0.000
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3.4 2L TRHZEERDH

1E 20 MEWNE K1 78 AN Beh, NS [RS8 S AR A ] U R A ¢ U0 2 R Gt
B AT SRR SE 24 A, BERURECH 412 Blik. WFE 5. Hp, NOHKKHEAREADOSE,
SAEFREGEH WAL N TGRSR 5 AMER, 219 B1IK 5 53.16% (219/412);
AR A 2 PR 21 AL FE RO F M Bkt Ak P BT AR AV 3G I « B 27 855 5 AN R PR, 68 Bl 15 16.50%
(68/412); M5 5REHAHCHE R AFE CO, HEE . —FEHTGR . PR @, FmE. el
&S 6 MER, 54 B, 5 13.11% (58/412); LA = AFE A GDP. A5 JE R A 9
NFPUHT DA S . DA AT B AR 4 DMBFR, 44 BIIR, 17 10.68% (44/412); ZUE MR R AHE N4
bR N R RN ES], SRR ERE 3 MR, 21 IR, & 5.10% (21/412); 1
ARG R AU HIV AV 1 AMERR, 6 Bl 5 1.46% (6/412). Hi- 7520 R R AR IO N 1 #
. BAEFR. BEAWTEMAD, A GDP. £k A, ACK., BN EKER, P, —&
WRHESE . FREHRE, 35327 Bk, & 79.37% (327/412).

7E 20 MERNE K (1) 78 MU B, S FT 5 A7 5200 K28 RTHSIR 352 Bk, i S AIKEL 85.44%
(352/412), W3 6. Hrr, 1£ 78 MBI IAE TR E K =, 17 S AR N AR, a4 F
2B MmN C, R A, A¥) GDP; fEH ZmE R T, S MIKIKESEFR, BE
WHBAL, NOEEE, RIAHM, A GDP: 1E5 =R Ed, f7 5 kxS EFTE, AN
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FE AL CO HilE . WbeHicE, A1 GDP A7fE % 17 fr; S VUREmAERT, #r s
REARFEN D E . AN GDP. NS, mAEE R, AWM, EETREMERT, i 5 MRKEK
WL —F AR R #ih, A¥) GDP. AR, 20 AMEICNE S 78 MBI LAET S5 1
FH 5 AL R R B SRR R R LE L 6.

Table 5. Composition ratio of influencing factors on infant mortality rate at 78 stages
in 20 low-income countries

= 5. 20 MEMAEIR 78 M2 LRE TR E RV EL

lE =) AN A FIR LG (%)
1 NEE) 66 16.02
2 MAH Z 63 15.29
3 [ENEpE) AR i N 2 10.19
4 A¥J GDP 32 7.77
5 gk b 28 6.80
6 NEE:EIS 27 6.55
7 BREN 3 K% 21 5.10
8 Fith 20 4.85
9 — A EHERCR 14 3.40
10 e kIO 14 3.40
11 CO, i 12 291
12 bk 10 2.43
13 Al i b T AR 9 2.18
14 N A S AR N A H A 8 1.94
15 N Bl 7 1.70
16 R TR INE =S 6 1.46
17 TR HIV AR 2ot 6 1.46
18 A3 & 6 1.46
19 NHI 245 P 6 1.46
20 BRI 5 1.21
21 NI R 0 25 5 1.21
22 Ferp B 2 0.49
23 REVER AL & 2 0.49
24 TASH A 1 0.24
it 412 100.00
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Table 6. Composition ratios of the top 5 influencing factors for infant mortality rate at 78 stages in 20 low-income countries (%)

3 6. 20 MRUNEZR 78 M EREE)LIETERAT 5 R NE R & MEFRHIRLEL (%)

FIEMEER  H2PMAER  BIMWAR F4EMER S BEAEER

PR B MIRREE B MIRREE B MIRREL B MIRREL B0 MIRdHE
JNEET: 27 34.62 15 19.23 10 13.33 10 1449 0 0.00
BAFR 18 2308 18  23.08 15  20.00 5 7.25 4 7.69
JNEE:ES 4 5.13 1 1.28 3 4.00 6 8.70 5 9.62
WA KR 2 2.56 3 3.85 3 4.00 4 5.80 2 3.85
HEE WA O 6 7.69 17 2179 10 1333 2 2.90 4 7.69
A GDP 4 5.13 4 5.13 1 1.33 9 13.04 3 5.77
A4 HT DA 0 0.00 1 1.28 3 4.00 2 2.90 0 0.00
PASTH 0 0.00 0 0.00 0 0.00 0 0.00 1 1.92
NP R & e 1 1.28 0 0.00 2 2.67 1 1.45 0 0.00
REVE A H & 0 0.00 0 0.00 1 1.33 0 0.00 1 1.92
i 0 0.00 2 2.56 2 2.67 3 435 1 1.92
FEHL R 2 2.56 0 0.00 0 0.00 0 0.00 0 0.00
CO, fHi & 1 1.28 1 1.28 4 5.33 5 7.25 1 1.92
—F AR 1 1.28 0 0.00 3 4.00 1 1.45 5 9.62
F B HF R 1 1.28 1 1.28 4 533 5 7.25 1 1.92
SR I 0 0.00 0 0.00 0 0.00 3 435 2 3.85
AN 2 2.56 1 1.28 3 4.00 2 2.90 2 3.85

/NGRS BAERNELS 0 0.00 0 0.00 0 0.00 2 2.90 3 5.77

Bt 2 2.56 3 3.85 3 4.00 2 2.90 4 7.69
BRE 0 0.00 2 2.56 1 1.33 0 0.00 0 0.00
Aol H b, 4 5.13 7 8.97 4 533 5 7.25 6 11.54
RV A Hu AR 0 0.00 2 2.56 2 2.67 1 1.45 3 5.77
PR AL YINLIEN 1 1.28 0 0.00 0 0.00 0 0.00 2 3.85
G HIV ) RAF 2otk 2 2.56 0 0.00 1 1.33 1 1.45 2 3.85
it 78 100 78 100.00 75  100.00 69  100.00 52  100.00
4. g
4.1. REANERBILETELR G EETESES, BERSBFEFN
20 MR B R B LB TR A A —, (HZ& 3508 2018 4, SR BN, BT A
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KAE N 218.3%0 (a4 FLED), Ht/IME N 104.6%0 (F5FF), B RAE N 83.4%0 (FEHL ), H/ME N 27.3%0
(FHERR), HEthFERATEIR A, 2018 FAERTIK TN 29%0, 2 sEAL /T HEIABE IS T 28Rk, 5
TFIE(34.6%0)~ 1 4E(32.1%0) AT (HIE = T A FR-F 57K, Fofh i & T 2P 4K F . 20 MR
F)LIET R MGHD 5 B 28 s AR - B R RS, P38 T R LS RHELE 3%0~4%0lF1 7 3 ANEZK . 2%0~3%o
8] 5 AN K 2%0 LA 12 AN 5K, X B B KB N 3.81%o0~ Bt /IMEA 1.05%o0; T340 [ 5 26 5B AE 3%~4%
A 4 MEK. 2%~3%[A] 8 MEZK. 2%LLT 8 NMEZK, X E R AEN 3.79%. Hm/MEN 1.16%. HE7E
2, 1£ 20 MEINE K1) 78 AN B, BLFET: 3T T B R AAXHELE 4%0~7%0l8H 7 M EL, 3%0~4%o
&) 8 MHITEL, 2%0~3%ol] 20 INFTEL, 2%0 LA T 43 ANHr B B2 LAE T 235 T B 18 2 A RHE LE 4%~T %A1 A
9 N BL, 3%~4%I8] 7 ANHTBL 2%~3%I8] 23 M EL, 2% LA 39 AN Br. A SR AH E R H AME N
ZWRG[17], WRE)ICTR T REETNRE, HA 1950~1975 F2 LI 60.1%0 I FEE] 10%o,
SRR RN 2.00%0, T3 N FEIEEEN 6.92%, HEFFHE 1956~1981 M 60.9%0 T B2 9.7%0, T35 T F#
BN 2.05%0, 3 FIEHEEA 7.08%. ARSI RGP K EKT, 20 MR E K2 LT 211
VI BEmDN, FREEZE. S, 20 MRBNE KRBT R I FRESEAR SN, S 2030
AR PR R R H ST B KPR -

SR WoR, 1E 20 MR EZKF, A GDP 2 sl KE A LN 341.52 (current USS). f/MA N
FTHETE 40.69 (current USS$), 2 it KAl N Ty HL 894.80 (current USS) fix /M A it 271.75 (current USS$),
20 MK E KA GDP 4 FIRME /K F - A¥J GDP ~F-3438 K & e KA A L BT 20.58 (current USS).
B/ ME A 3.44 (current USS$), KT 20 (current US$)X 1 ANME K. 10~20 (current US$)10 NMEZK . /)
F 10 (current US$)9 NEIZK; PR I8 i KAE AN D B 5.89%. H/MENRIR(4) 1.58%, 4%~6%]H] 6
MEZK . 3%~4%[8] 7 MEK 3% F 7 ANESK. #EK 2, £ 78 MrEeh, A¥J GDP ¥ KELE 40~60
(current US$)[HIH 3 NI Bt, 30~40 (current USS)[E] 5 MM E, 20~30 (current US$)IH] 14 NFrEt, 10~20
(current USS)IH] 13 ANrEL, 10 (current USS)LLF 43 NrBL: A3y GDP P K H EELE 10%~20%]7] 9 4>
BB, 5%~10%I8) 16 N B, 4%~5%I0) 8 AN B, 5%LLR 45 ANrB. 20 MEIRANE K A GDP ¥
WK EmN, BKEEZE . BE AL GDP /22 AT R EE L WME R, ALK EEMT,
B RIEBRIIER, WEERCRAR . BV ERR VIS SEBRIBE284E, 78 5 215 I 103 R i B B 4%
PN

4.2. REAERBILETRE ALY GDP XEARZIREM, X2 MEREMT XAEZLHEHR

B BUEAH S/ s R W], JEHIR 1967~1981 22 LAET- R 5 A5 GDP AL, 1981~2000 4.
2000~2018 £ AR FLE MR FR, AHEIE 1961~1970 4. 1970~1980 4232 LAET- X 5 A4 GDP A
%, 1980~1990 £E. 1990~2000 4. 2000~2010 . 2010~2018 E LA FEFEEH AR R, Ik 2 FEHH
T MAESRE S 1] SR D 1 Ok R AR o (HZ5 S B BEPEIR R0 AT 85 5, JE HR 1967~1981 4 A\ 35 GDP [
HRH I 2 RGN GDP ANz B ) LE s R 22, 1981~2000 4F A3 GDP (1]
HERH ¢ R ZERGFES, HAEEVARECNIEE, 2P B ST R R, (AR
HARAER, 2000~2018 4= A\ GDP [f[EIH REL ¢ K030 22 A Gl 3 0, AL R RECh U, 2
I BT R R, RIERAER . S360E, JE H/R A GDP 532 LIBT3 M AEARRR B0 )
RO () 5 R AR AT B R AEAE B LW, FTHEIR 1961~1970 4. 1980~1990 4. 1990~2000 4= A
GDP (f[8] )7 2 %k t K056 22 RIS 2475 X, AN GDP BN 1% 3 AN B LR LI K 2, 1970~1980
E ¥4 GDP a2 8Lt K6 2= A Gt ==, HARHEA IR A RECY IR, BB LAE TR 15
WA &, HRIEEWIER, 2000~2010 4. 2010~2018 £ A ¥) GDP {814 R % t #6562 R IA4E Gt
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S HARMEAL IR R BN U, S21% 2 DB SET- R AR, AR . G5E, /SHE
BT GDP 5% JLAET -2 M ARRRAR R M 17 RO 20 1) 5% 28 A2 AR o A tE 204730 . A [ 55 AS [ i BAf]
Kot W IBIE 734 — 3 SR RAAL SR Z XS R 1, A K BN ARRR AR i [ R 52 (1 5% R AR AL
AR MR R FF TS B RS SO — P IRR MR R A — IR IEH, hF 4 & B b
BE— B PIWT R R 2R (K R AR [9]0 2 TAHSG AT 4 T (1 A GDP 52 LAET 3 “ Pyl ” BRI A
T2, LR RV 3 A 4 SRR D I TC M B AR R R TR AT AR R R 0GR AL AR L P NAT AR i 1)
TR B AR ) R AR AL

43. REANERBILRTRYMWERESR, AOBXERSEFMR, EFFHEXERCLER
EuE, HAY GDP HTERE/ILATRIRMER

1E 20 MR E K 78 AN B, SRR, A 24 NETTH AR SR B LA T 3R [ A
B, MRAESBOHAT T, SRR, NEMHKEER G 53.16%, &3 A Kilk(16.50%). 5
REJR(13.11%) £235(10.68%) HHE (5.10%) PE(1.46%) M KK RAL T IREALE . AW ER[18], H
A 1970~2000 4F = 28 ) LAE T2 M B = B Rema R R o2 N AR R . il sem R & 5 79.37%, 437
RNOEE, BAEFR, HA WML, A% GDP. Lk AR, A, A DR B
., —SEAEHSCRE . PR, A3 GDP A58 4 A 7E 78 N Eeh, BAMBUEE SR TR
—mRZES, AY) GDP (¥JEEE 5 4, 1EH MR R FIMIESE 5 67, 1EH =R A5
17 £, fESEVUEmE R PR 2 A0, HAEmERPAEEE 4 7. A¥) GDP A28 LIBT3 M 4
PEUE I3

R ITEE RN, 12 78 MR Ber, 45 MBI 2L T %5 A\ GDP 2 AFFREAAHK KR, 33
MRBETAHK KR SHWEEIESHTER, RN 45 A B, A3 GDP HIFRIERE t R ERFA
it 25 M B(55.56%), ERTEG T FER X 20 NHrBL(44.44%); TEARMIER 33 M ELR, A
GDP [HRHRE t 16560 22 7 A G243 3 5 M BL(15.15%), ZRF LG8 L 28 AN BL(84.85%). it
AR DG T A R R B8 LAE T3 5 N\ ) GDP IR 25 UIFEEE, W& [R50t A4 Rt — 2D )k — # R R OC &,
[FE, HERH A GDP HA LR E KB IRk R . HA A GDP & 1970~2000 2
JUBET MM R R [ 18], FEAE 2000~2018 FEM MK 2=, HAEMFMH 1974 FF£4 1999 FF 5Tk N
155 R A ) R SR A A B ) LAB T e s IR AR Y[ 19, SRBE W37 A28 ) LAE T2 26 1 35 AU O, (HUAE G
PEARV/IN, T R A 5 A B P I K RS 4R, X3 LIBT3 AR AR, 5% ] (0 A1) 45 1R
FAR—F,

4.4. RIEAEIRMARELR)LETREEERELERFREPERE, FERBFREEME,
ARFGIEESEREBEFITRAREFFRERR

ERERN], 20 MEIAEZR 78 MNP BERLAET FR I R 22 sh &R, A B i 2
WIE B LSET P AR BRI, HRAE R M LA 3R A AS [ e I i 742 S

4.4.1. BFFENR)LEEFRF R REER SRR < H#

HEE, EFFZRIRAES, BAERIRE) LT R T G itC% 8 2 [20]. SCHRBDRIERII[21] [22]
[23] [24], BURILSSHEATER G T H . 2 LAET R T Rt GEHUE B BUE SO, AEA B N, e %
S5 RB T o P T EU Sl T AR TR, 7 KR AR BN, 1990 4F 45 2015 48 LB AL TR A RCTFE21].
B TR BUFBEAU ) N iise, SOR BT IS S A3 S SR O, 5k N T e A A FE S A 23 A
RYI[22], EBUIRTBANE, DO A = AN B LT R AW TR, S — X ARSI, BT 5
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Fik 1999~2014 FAFLTPATH GRS TR KR SHRA23], JAIL T H 5E 2 [8AG M HAF
M, RSB T R EEZ TG, MIMHBERRAL PAHSE)IIET R R IEMK. 8 H/RLE
ERARAHE RS TR, F5T 1980~1985 A ##E[24], LK EMALIX AR L ZXEIH RN, H
25 5 IR 55 AT FE LB BT L e R A3 IR A IR 55 A FEAIR S 32%, fH £ 8T DA AL 5 20T 28 535 PR AIK
TR BUNEEEMILEAF S KE, HHE S Eah g scpiEtbi, TWitmssaniis, SO
JUBETEFHF L T BRI T 7E

4.4.2. REAOBER, IAEEARERS

SRR, NIRHRBIERAE 20 MR E R WET-F B R S £ S0 E, HAERR)LIE
TR Bt & A 18]o PN BRSO RSN [ R B2 28 LB T AOAR A 284 o fo HEAB LA 3%
IR ELRBEAT TR [25], 2T SBE, RS, PRS2 RERIET, UL S
B RS, WO 2N F RO 2O R MR AT . A FR. AR S MAEN DHCE TR,
ARG 2L T MR SR 2. NDEEEm, BammimANOg L, NOER, &
52 B RTT IR EAR 55 S F A A SRS R AE AT IR AT, AT B TR LAET R, R8T RN
BINGEmIR R, 5 0T RE SO TE IR 2R o S gE[26] BT IR IER S5 2 AL RS M B8 LAE T3, BRI EL
W[27] S E261 AR B LAET S i T3 o BURIE N2 05 DXk A SR 55 IO U H 2 1A
DL DR, et A SRR S P54, AN 2 10 LB AR TR SRR 2

443, BEARIE, RERRTE, WEEFSEREKTE

GEEIR, AROWAHR R ZZAE R LFE TR K 2 (b 16.50%, A TIREALE . RVAHKKH R SHE
A NRATEREAR, RAFREFMERERZ —. HATEHRINE LR R 52 ) LT
W HRIEN D o TEA LY EERE SAMEHTE, T3 2008 FAERMRE EHL[28]. X 2001~2011 4E[A] 95
AR R E A S A kT )L AR R R AT AT VEAY . RILE SIS kN E IR AR,
SEOR R E A AR IR E KB LR LEEFET R _ETh, AR S AN Rk [ 58 iOE 7R A ) 38,
FEUX L 3T 5 S LA LE AR TR AN o Ji R AR SO [ 55, AR B 7R SR 2 S HH o BT o AR
ANRIEE AR RE AR A . B, RO E KBRS B, nsigol B =, fRIFAR S Ate,
SR R B IR, R A B L E R, AW E AR TE KR .

4.44. RIPESHER, EBEFEH

SRR, WEESREAHCHERIER ) LT R R R 5 13.11%, AT REME. HRrsh =Kk
N FAR ST T8 B SO AR 1 Rk . R EZE T 2001~2012 4F 1773 DMEFATBUX Y “ KEEA” BEE
Difference-in-differences (DID) 5 B&[29], H%E | SO, W42 ) LA FEFAM, IG5 LRI S (o i B e B I K
PIFRE, SR T HEBCE 5 il FE 2 22 ) LB T 28 AL, RS B 5 5 28 ) LAk S 1) [ ERT AR OG R $ it
TR . 1989~2002 AE[A], 5 [EN it Bt E TR IR BOE FL(TRDZEAT ERER[30], A 82305 Rk
FExT 36 B L4 ) LRUIR JLAE T2 238G AR sE e, SO Y REIBON 22 ) LA FR &5 ROCH ™ H . FiF L BE 8
AL NI CO, HESCR FIFASE N CINBCEY) PM2.5 K EE(PM2.5/CO,), T PPA% e e 1 5/ IX (1 25 <5 G
R (FFR APCI), fE 2000~2016 “E[H7E 196 ANE F/HLIX A8 L IR, APCI 52 LT ., 5 LU
TNILBESETIFRIEAR[31]. FAN CO, HEE M W 22 LA TR ME G W R R [ 18], &Pttt kg, ©
R BN REIRTHFE, SMHIRCS AR, SRR ZRAFREZR R, Hays 558, Rk
B 5K B S N G Bt 2 R R 25 R A PRI SR USSR B0, AR AR SR, AN i
HEAE S

DOI: 10.12677/acm.2023.1381837 13149 I IR = =23t e


https://doi.org/10.12677/acm.2023.1381837

i

4.4.5. TREMAK BT RERBEFHIER

LERRY], TR LAET R 2 5 10.68%, ATIREME. KRR REG
RIES B LBUT KR I FESCHRE D s A7 108 SN R IR FE MR L (211 ) LAE T R M A 3R S
YR ZRE 122 ) LAE T AR RUAIC[3 1], S hn g [26] f& 15 1E 5 #3007 3 X 2o PR 28 ) LB T HR A b X AIG
58%. THBRTATT . A/ NIUE ZE8E, AT RREILE TR, FKEWA SLF e RREA REH, Rk
NE R F RN KPR e, AU SLAEE KA TR R EFEA BV, A Re B 25 KX 22 ) LAE
TRENEER . [N, Q5 Rrgi Rt R AN tha ARSI DR IR 251, (RN
X E RS A H BT RrE2 5. i TR E R ALY GDP 5% )LL) R Rk Z MR RS EVE, 0%
[ 5 53 Hr 2 7 78 78 AP BCAR 30 AR BUR 2 LAE T AR B K 3R, AN Be R B2 ICR N4 GDP 1R T,
N2 B EHEREAN L ZE RN BIRIR 9%

4.4.6. F XERBBEEER, BAOALHBEKE

SRR IR, EMKRHE RIS REME R 5.10%, 4 TREN B . AHXCIRIRER %,
1974~1999 -5 A RS /N FV 2R IR i B2 LAR T2 3 = AR JE K[ 19]. RESRSZ #0E AR RUIK[32] 2
2016~2018 A AEILAIE “HEH KELE AR B LR IR TN R 2 —. 75)F Wad Medani Hi[X & % 4
LREEHE KN T LA LI T FR AR 2 [33]. LR 4R BB R [26) A & Dhr g 32 ) LE T %
MEEMR R . DIEIENE4 R L EHE « BREM LW RERR S MG RO [21] 5% LAt %
K. HEmEAE KT, v S K EE ARG 2RI, o] DM RE S S S A R AR, AR R
U (2R3 SIS AT R ST ST R AR A, 3 AT DU 38R = 78 0 R AR R &5 1 RE T o MU 3 =
JLEAAFRE R EMRACE, m H PR B F it a2 K R IR E IR A R BT . BUTR 44
RAE MENA T EER 1) B BEREANB R N I IR, RREAMY KRB FELS, V)Lt
BRI LORE R, AR E R NN R G, JR R E R IR B 2R AF .

44.7. BRAL\ERRRE, RBFHIEERER

SRR, TAMKHRAEZ LT REPE RPN G 1.46%, T HARME, TS5 RENT
AFHRAR bR D HEAR A 2H —E MR R, HXTTHPH RGN Z , B85 I E S NAREZ . WP
FEPRE FRAREE LU T2 7 R ¥ AL EBAE A, T HEIR[25] [35]% #5FH(33] ik hniiin 34554k
WO B AT AT SR AR UE 2200« JEBRAE T R B FRRAC L LFET %, THuZE[36]MH Cox LUl XK
B 3 b N 554 B A G K, O sk FH 7 X R LU AR FH P KR R 22 ) LAE T2 34, SR B AT ik
W IR [35) 8 ) WAL TR NG R Rz — . ik il se 7 BEFLIR SR [34], REM L T[27) 20 BEFLIRTE |
HVAE 24 /NEF AR REFLIEFR[27], A BT BRI EE ) LAE T RS . BESEAFER[21] [32] [37]- AR IR[26]8H A i
217 [33]s EFAIBG(<24 A~ ) [27] [33] BEZRREHE[33] [35] BEAEZ)LALEEIET: SE[38] Fr=fl/aifik
HAERE[32] [33] [34]. AUKIAA[38]5E 2RI N E KB AR T RS Rl 3 o 2P~ fRfi26]. PRl f A i
LR E 25 Z2BFEFR[37]. PERGPEE21] [32] [34]. PAEANL A BFARTIEE[35]. DAL A S
B Ay WR[35] ISP WR[32] FKEESNWR([32]s B AL Z e R — AN AL ) LER A ML 3R A5 o 1 4 E A
WA BT TS (39 ] HT AR LA BE 2655 28 7 MR A IR 55 e it RIS IS B R 1 B2 ) LAE T2 26 7= A 3 A [
FEBE (R MR o 35 FEARK LUV BESIE G ] J5 A 25 21 MR T VA AR 28 T2 (27] I BT Wit 4 ] A 1k A R
ARSI I [21] 5 22 LAE T3 00 A BNt 2 = SR AR 55, W RO A ORS00 H , T e il e
HE, RS RIIFZERE =AM A LR & .

4.4.8. EFMEBREN TR AIFEL RG], LEALMIEFEWERAS
BT 25 EHJEBURF4HZR Curamericas Global — EL{E tH 5 & Hh i i+ X T e TAE, B4R A]
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TR I 2 F0 LB BT . ARZH RS SE [ E B R B AE BRI GETE e kb R AN bl B =N [ XSt 1 7
N)LEAS SHEEABITH[40], 7E 1987~2015 FEH) 25 FR(E A 3 FARSLHEIH), Curamericas Global
JLAE T 858,2126 0, B K 403,137 S 1A1HR1 229,087 44 B 52 38 N, I BEBL P 1) S B LB AV T
BT 12010 N AEAr. 2008 4R 3% [E — 4 B T BHi4EGI52 1 Joyful Motherhood (JIM)FEEFIZHLL, Ny
LR AR R () e A e il e JE B LR I K 2 P #4117, 2013 4F 10 %2020 4 7 H, BJ)LAEL:
FON4.5% (46/1014), FEATETZR N 1.4% (6/425). FEFrF) &2 — DT KRR B E 5K [42], GHER
KL, RINERFFERA B R UK T A EE R, IR RE SR B LR TR EH, & A
NI AR LR BBuA R e FIR 3, XTImO TR 200 2. ERHMRUSON B 5K 1) [l Rk B
T H AN REAN &) BRT-1E 2 M e BT R AR 55, R BLBE S B DG B, AR Bl A 00 8 s e 75 B
FEHEE TR SN AARNA, PhB L nTRREE R R AL, fEERBI I H 8505, hReH £ RIEIEH

4.5. FRM

AWETEFT KB LT R R R Va B f6hn 2, EERREACTFAIR, Wik e ALz
SO Gibun CEIVER LV EIVE B S vaiihics - AL I PSE SN vk 5% i R ACTEEE S 4 € RO K - NN A 1o 5- 2 O i
W EBARAAT, HAETES LRIRARZREIH . A 5 DU BUR 29 A GDP 5% LAE TR MK R
A (AR [B 73T I N EY GDP 8]V R 802 57 A0 et 8 30, BEARA DT IR A e « A SCR iR
Fk MK AEER, AEFEY 7. BRTREER, 78 MBI BE 73 Hr AU 7R 1 B A k5
Ml BBk g A=A TTHN A, A S 78 IRISEEE, "R fom e 2 Tl FRT- 2 i
RN, AFRPTBREZRIFAEE
5. ING

JUE AL RAL 2 R NIRIESR I HE B G, RS LAET S AT 3 70 3 B B S SRR 7 3
FEA AR JER B 28 LAE T S A2 A 3R 2 ZE 1 IERR A RIRISON [l 52 LAE T R P Ak (4 g 2 05 i 4R
W, ASCEEAR D M4 S IR AT IR IERICN E XA GDP 52 LAET- R KR, #— b FHRE
JUBET SR R R AL 55 R AT AR E KB LT R Ak LR T REES, HEAERESHA
FEMs ARYCN E KAL) GDP Sk L 2K, (Hih TR, EE%ENE, nRexE D2 LT R
RAF RN PRGENER T . N GDP 52 LT R R RN E K = e, e H/R, ARk
LT R AT, FHRD T R AR SR G A SR G I B A it — D IR AR E L, T [l ) 93
B 87 B9 AR AR AR M (T 8 P B AR 2 00 ) ) A RIS D 14 5 2% A A ] 1 S ) 2 SR s B A i 3 3 IRl
NEZF BT RN R E A, NOMREER G E AL, Rl HEEREE. &5, #F. PAM
RERETRELLE, HAY) GDP A SR LI RAIENR 2R . St 2 LT R 28 1 . A i
B 7 SR (S BER BUR i B AL LB AR A A s HURHE S8 1 AR, S8 E mUAE A~ 3R R 553 [ 5 AT ff
ol by IFRARRANZE R X AT F7 R -

EEWH
T3 T 10 ) L BR B 100 H (TFM202104)
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