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Ridge regression analysis of economic and social factors of phased infant mortality in Japan
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[ Abstract] Objective To search the influencing factors of infant mortality rate (IMR) in Japan at different
stages, and analyze the role of per capita GDP. Methods IMR from 1970 to 2000 and from 2000 to 2018 were
identified as dependent variable, and relevant economic and social factors were identified as independent variables
for staged ridge regression analysis. The independent variables with statistically significant difference in regression
coefficient t-test were identified as influencing factors of IMR, and the absolute value of standardized regression
coefficient was compared to judge the degree of influence on dependent variables. Results The difference of ridge
regression equation F test between the two stages was statistically significant (P<0.05). There were significant
difference in t-test of each regression coefficient from 1970 to 2000(P<0.05). There were no significant difference
in the t-test of the regression coefficients of per capita GDP and population density from 2000 to 2018(P>0.05), and
the others were statistically significant (P<0.05). Conclusion The impact factors of IMR are dynamic, and the per
capita GDP is not a key factor. There is indeed a shift in the relationship between per capita GDP and IMR from
impact to non impact. The role of economic growth in IMR should not be exaggerated.

[ Keywords] infant mortality rate; Per capita GDP; Ridge regression; Japan

_4 -


https://ijmd.oajrc.org/�

T

iy

P, 1A,

H AR B2 ) LAE T ZR A5 A 22 IR R AU [0 9 43

SERJLE. BILET-E (IMR) #54E T
{H COVID-19 158 E, 2030 AR ERFTA ) LA
5 G ULUN JLE TR 0T 1 RS R R B bR I 3T
PR VI A | P W S NG B S i
SUMA BE A e, R B R A S AR U
H 7 TMR 7E 2857 PR 84 A 4 B fed B RIS il 2 2 11
AR, — B AT AR AL . FAE 1983
SEIBCA L E I 4 M H AR IMR #7712
AT E KIS, OO S R IMR 3
AEER, HEARE. HBER A IMR REGFH 2
&=, ST B T, RRAFR KR
BB IMR BIsEIA R 2, AN AR ] SR Bl [X 1 %2
Bi 45 SRS S I S KA

1 BERERE

PLH 7 1970-2000 4. 2000-2018 & M B
IMR K AHRZ A2 2 AN R A FERAT
Bm E TR, FE SR R D 2021 5 12 H 16
H. &5t K Z 6845 A% GDP (current LCU)
N4 E7 BA S H Ceurrent LCU) « AYEREE
HRH (2010 FAZMETD « BEFREEAN
BAEBHO « NOHEKE GEEAEA « HEA
PR GEBKR) | NDBE (BRA B+
MANED « EEAWHEHMOAD (HSANORES
Ee)  CO HEfE (AIAMHED | RRlREHEAN
BTwameE) « aE (AT B35
e (BRABTRED « L5 (BT A0
213 MR

1.2 Fik

DIF B IMR AR (y) - &3t e RER
NEZE (x, i=1,2,3..,13) , JextHBEMELE
AT Z-score tnifEfl, FREATIRREIE M. € X:
Bk = (X'X+kD)™'X'y, X XZ&HBEFAMK
M, ZE CNPRHEAIR RNAfS T, k FONIE S
TILERE Y k E, & [ENE 9 H e s SRk AG
TH RN RECE RN TR 2 . [BIH T R A
15 F AR5 t Ko ge S G LR =7 T . it iZ A5
BrinH R t RGZER LG EE AT E, &
A B SRR R, B R« R ERE
Giit 2 W E AR N IMR IS &, HichevE
ARl R BB R/, T B AR 6] PR AR B 5

Wi P2 FE HEHEAT A HE Y o 72 G2 143 M #44 SPSS PRO
1.0.5 FHTHOREE (H3hESE kA , P<0.05 £
RAH SRR

2 R

2.1 1970-2000 £ IMR %71 B Z 6424151 )2 5547

1970 £ IMR A 13.4%., 2000 EN 3.3%,
1970-2000 4F IMR V35 F & 0.34%0, P33 F%
WA 4.56%. K=0.135 i, [BIJH7FE F i3 2 24
Ziit 2 . (F=135.335, P<0.001) , R’=0.983, 4}
NG EL: Bk N eSS EVEES (G oL 8= SRS
THER o AR IRNE R B4 HE R E) /MK IR
RNNOERE . WHEANOEKER, A% GDP. HH I
WHHTAL. CO, HifE. ANWEREAH L
e BAEFER, NOEKE, i, Hf, A0
L. N3 GDP. HH AWMHHEMAL. ABER
B2 P FEHLE AR AEAL R R ES A UE,
HA¥NIEE. W3R 1.

2.22000-2018 4 IMR %71 [ & 4424151 )2 5547

2000 4 IMR A 3.3%., 2018 A 1.8%o,
2000-2018 4F IMR ¥ FFEEH 0.08%0, V¥ N%E
N 3.31%. K=0.127 i, [RIA5FE F G 2 %A
it L (F=126.278, P<0.001) , R*=0.988, 44
ANFENERER P AR S F, A5 GDP. A F4% L[]
AR ¢ K ZE R gEE N, HMra %
THER o FZhREA RN R B 6 R 3/ IR
NN E &S BE WA D,
AR A3 ET PAE S . CO, HETSER:
NH#FE. A3 GDP, i, CO, fFiE . A3 GDP
PIARAERNH RECNIEE, HAWS A fUE. WK 1.

3 itig

3.1 EIAEE HATERE M IMR %ok B &

SEHRRIA, 1970-2000 4 IMR P34 R &z K
T PR ERT 2000-2018 5, 1970-2000
A IMR FOPGE TR R BE, 2000-2018 H= A X 2%
18RRI B, IR AR AP RRERIREP ., PR B
U R AR F RS 22 R 3 et 2 m 3, U ]
AR B, MR AR RS R B FEK
Fo RPBEE 1, $om BT 3l A 00 B T
R0 32 I o 1) KB, R & AR bR
AL A R T, MRV . 1970-2000 £E04
[l & AR B B R ¢ RIS ZE RIS Gt o



P, 1,

T

H AR B2 ) LAE T ZR A5 A 22 IR R AU [0 9 43

G U 9 AN BAREN IMR 4145 AN R A5 B2 R 52

FEIZMTEX IMR BRI R 2.

#= 1 HAMEM IMR S2InEZHIE RIS

1970-2000 £ 2000-2018 4

B t P B t P
N % -0.287 -12.129 <0.001 -0.064 -1.871 0.088

W KA 0.185 6.505 <0.001 * * *
A#J GDP -0.140 -8.534 <0.001 0.009 0.266 0.795
EE AT AR -0.124 -8.491 <0.001 -0.307 -16.980 <0.001
CO, fiFil= 0.122 3.958 0.001 0.074 2.502 0.029
NI JE R o5 -0.113 -6.555 <0.001 -0.329 -11.072 <0.001

MAEFR 0.087 3.107 0.005 * * *

PNRE RS 0.082 2.721 0.013 * * *

A -0.057 -2.818 0.010
FrE A A -0.252 -10.88 <0.001
NI4T P A H -0.119 -3.286 0.007
VE: PRI RS, < FRBURGRT RN TR R MR

2000-2018 4 A ¥) GDP. A 155 2 11 0] VA 2 %
e =R BTG E L, HAb 5 METEHE S
T2 S W A2 GDPL A LV FEAS A 1% BE IMR
sz R 2, HAth 5 4> BASEA AR 2,
ZHr B IMR HIS2I R 2. 7E IMR PO T B m) 22
BRI E, LT % IMR A 5400 [ 0 5200 ) 56
R, NIERINHIL T KU, £ IMR
WA T, S BN D% E . A GDP. B
B, F B LA, A S ET DAL
o, BN BE E TR . A R
SRS, EATERIE DA R B A TUE, U
B AT IMR A R, Hofh 5 AR S35 8 1R,
X IMR A iEEEI . HARBABY B IMR 52K 2
BTN, HAE—EAL,

3.2 A¥)GDP A~Z H AIMR ) # 42 %ra B &

7E 1970-2000 17 9 MemE RS, 5ANOF
KIMEBER 5 A, B =065m R AN OHRE .
WA KR, A GDP; 7 2000-2018 £ 5
MEMR RS, SAO0FXRPNEENA 14, =
A=Ay PN S o2 S Sa s N A= WA A ]
BENE S B 8. N RAES —
B BEAS T SO, 55 I BN B T RN
FURAE — B IS, $2R7E IMR PR T BRI B RAR

WANOECERERHE. HAEBEETR, AOEHR
WS, (U E TR RN D BE R A HER X
WK, NOERIE, AN DR, WL e
oK, 58l 142 BEIRRE N BT T AR SR I AR X
gy #tE—Pk, BEESEIEN. RER AT
MR%S, WASHE R L A P H R 3 AR A
BB\ GDP AU B3 =, 58 M BN KR
M, PiBH A5 GDP A& HAS IMR (1) S5 1 52 1 [
Fo N R REATHE R SHAEE — M B E 2757
B MBEREE AL, FERETES B E AR,
N80T DA ST AR B B AL DU, PR E
CO, HFEM A S, X PR AT E A
—EME TRz b, UG AR R A T
HORIEER RIS KELIE — M HIUE ST
AR, 5ETFRBERRZEY) . NENMHEE,
TERIS R B, A¥J GDP BANE IMR 15400 A
#, HEWRRKEENEEN, WARZUAEKRE
[PV AERZIR, 2 75 I i 1 oA B AR R AR A
B — Wi,

3.3 B A BT

IMR 50 R 2502 — /N Roph 2 S U B 20 &
g, aFpNRELEERHRNEL —, ARES
WK A3 GDP %45 g k), &



P, IR, P

H AR B2 ) LAE T ZR A5 A 22 IR R AU [0 9 43

PER A DA BRI IMR G 2R S, [ 41
AWFFIRIE, GHF 5 AF 2N S BE 7 (e R 5515 P
AL R IMR YR, ¥ GDP. itk Al I
AR A BRAR SR LET AT U0, RS - AR
£ CLLEBAERRE) dig i s s KT
T PR IMR,  AH AN i 28 5 1 Kl i R0 3R
R 28I H ] P P IMR. 45 K5,
H A IMR 7EHRHE T BERY Be A 35 GDP AN & B
MR, R8T BRI BOU R E A, HAS IMR
B 2 A ILBUE PR Y i 2022 4FAT
R s, 2 CcovID-19 EIHE M, 4R
GrogaE HAENLIUER, SN s, k2 S 5y
AR S R ARG 2™ EIA . B U E [
FEShIX BLEALR. NARS, R o,
I RORZ R X IMR AR, SN EExPEE
SRPFE S, WS A A AR RS T
FRBR 542 IMR S fa] o

B2, HA IMR &5 2 m R R 2 sh A48
1R, A GDP A2 R &R . 765 S
WERRAETFEARZ AT, Rhed KRS
KIEXT IMR BIPERT, RSt o A 4L A RS
R 3 ANBEEHRTE, RENTE
BB BB, 7E IMR 2218 R FER BEA Y
GDP FITEAE RS0 75 B iR -

RPN

AR AT (AR AT 2015) BORlAER 5 BLUT
JLEBE TSR IR 34 [T], A B UE R 22 4 4,2017,17(3):
269-275.

AR, PR BT (R DASET 2015) BORAEEREEL
SET 2 ATI]. EFR LR Fi 4R, 2022,2: (1) £ 12-19.

Takashi, Yorifuji,Shinichi,et al.The role of medicine in the

(2]

B3]

decline of post-War infant mortality in Japan[J].Paediatric
and Perinatal Epidemiology,2011,25(6):601-608.
[4] Higami E,Tomob K.How Infant Mortality Was Reduced in
the Early Twentieth Century in Osaka[J].
Study,2014,4(5):446-460.
R, B LA TR R @i fe——sh a5 i
VR H B EREE, 2013,33(6):39-49.
R, BT, I B AR T AN R 3R AR
Smg AT, ImREE SRR, 2022, 12(8): 7992-8000.
T JE.1991—2014 FE [ B2 LAET- AR S LA MR 32
1. A B 54422016, 32(3):67-75.
AR, A B AR T ] 19912018 AR R AL
JLFE T F A B 25 R 53 BT [T]. h A 4% 1 2% 6
2021,25(2):198-203.

Sociology

(3]

(8]

[9] Patel K K,Rai R,Rai A K. Determinants of infant mortality
in Pakistan: evidence from Pakistan Demographic and
Health Survey 2017-18[J].

2021,29(6):693-701.

Journal of Public Health,
[10] Dutta U P,Gupta H,Sarkar A K,et al.Some Determinants of
Infant Mortality Rate in SAARC Countries:an Empirical
Assessment through Panel Data Analysis[J].Child Indicators
Research, 2020,13(6):2093-2116.

[11] United Natins. The Sustainable Development Goals Report
2022[EB/OL],(2022-07-07)[2022-07-26].

FRAUFS B ©2023 1E# -5 FFBGRBUY I 72 0y (OATRC) it
Ho RLFELRIRILEZELTAIKRRE.

https://creativecommons.org/licenses/by/4.0/

D JorEN AccESS



https://creativecommons.org/licenses/by/4.0/�

	1 资料与方法
	1.1 资源来源
	1.2 方法

	2 结果
	2.1 1970-2000年IMR影响因素的岭回归分析
	2.2 2000-2018年IMR影响因素的岭回归分析

	3 讨论
	3.1 回归模型分析及不同阶段IMR影响因素
	3.2 人均GDP不是日本IMR的关键性影响因素
	3.3 对后疫情时期的启示


