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The study on gender inequality based on data on the labour market
performance of women and men worldwide

Abstract:
The purpose of this paper is to explore the gender inequality faced by men and women in the

labour market worldwide and to examine the underlying factors that lead to such inequality. The study
is divided into four main parts: Firstly, it depicts the visual manifestation of gender inequality globally
through indicators such as the Gender Inequality Index (GII), the Gender Development Index (GDI) and
the Historical Gender Equality Index (HGEI), and portrays the gender inequality problem in the labour
market through the characteristics of the data, such as the gender wage gap, the labour force
participation rate, the distribution of the number of people in low-paying jobs, and the distribution of the
number of people in the top-end of the income scale. Secondly, it focuses on four major factors, namely
education, marriage and parenthood, political voice and potential social consensus, and analyses the
relationship between these factors and the GDI, GII and Gender Wage Gap. Finally, the regression
equation with GII as the response variable is constructed, and the multiple linear regression model is
used for regression analysis, including residual analysis, multiple covariance test, heteroskedasticity test,
and regression coefficient significance test, etc., we also solve the problem of endogeneity, and the
interaction is introduced to construct a reasonable restriction model in order to explain gender inequality.

The results of the study show that the factors of fertility, political rights, labour force participation,
life expectancy and educational attainment have a significant effect on gender inequality, and the
regression model constructed by the effects of these factors themselves and their interactions can
explain the gender inequality index very well, which contributes to the in-depth understanding of the

issue of gender inequality in the labour market.

Keywords: Gender Inequality, Labour Market, Gender Pay Gap, Multiple Linear Regression Model,

Interactions
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Overview of Historical Gender Equality Index for 1950-2000
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Figure 2-4 Overview of Historical Gender Equality Index for 1950-2000
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Overview of the gender income gap 2011-2021
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Graph of changes in GDP per capita and gender pay gap
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Figure 2-7 Graph of changes in GDP per capita and gender pay gap
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Overview of women in managerial positions 2000-2021
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Figure 3-9 Overview of women in managerial positions 2000-2021
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U] 3-9 Bz, A8 SE K IR I ) 25 BB SN ) DK P v 5 LG A1 BB 4 PR A2 A 1
B, ATCAE A X BE A I K, Lotk i B L A I T AN R BE R T, ik
WL I KEMBZ R TSP AKCE, UG Zm T 5P 5K, JEeE
AR FE SRR — N HBIX, AN 2000 AR IS Tt 5P 391 19.2% E T2 2021 4F Ol
FEPEIME 30%.

TSN H R —— HEBOA AR E, B AT V-Dem BN LXK
VPSR, R T A LA AR A BIFEBUA EAREMRREE, JEEM 0 F 1 (1 AR
KEBUAEWRBUR S o X B 7 2021 5L 197 A E K ZPEBUA BRI 7] K
FEFRHL, T Hh RIS AR X P AN R AR A BRI B A R S, 154 A, 2xhloR
Kl 3-10 Fios:

Female Political Empowerment Index vs GDI
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Figure 3-10 Female Political Empowerment Index vs GDI
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il b, RIRE—fy AR R BT LF— B0k NI, 2o al AR 7% 18,
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I (1=; 0=7%) FAVERIA-TEEFRE, ik R AR X PN AR A IC B0 A 2
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Figure 3-11 Whether the laws of 197 countries worldwide provide for equal pay for men and women for
work of equal value in 2021
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Frequency plot for time spent by women and men on household chores
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Figure 3-12 Frequency plot for time spent by women and men on household chores
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Boxplot of bank account ownership in 2021
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Figure 3-13 Boxplot of bank account ownership in 2021
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AUUE Y, BERESIRATERATIR ™ B A B T B L 62.55%, LN 56.92%,
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K 4-1 feon WAL BRI e A9 B0 SR TR 7S AT A HT R 571
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Figure 4-1 Partial presentation of the preprocessed dataset
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Figure 4-2 Histogram of GII and histogram after GII taking logarithms
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GII Maternal mortality ratio ~ Adolescent birth rate
Min. 0.01 2.00 1.90
15 Qu. 0.18 12.00 11.50
Median 0.37 53.00 34.70
Mean 0.35 158.60 4478
3" Qu. 0.51 185.00 64.90
Max. 0.82 1150.00 170.50

R 4-1 HARTEG TR S5 R R

Table 4-1 Presentation of the results of the descriptive statistics section

X BRI T B AT =AM R ST 45 R, FTRUE H 180 NMEK L GII
PVBUETEE 2y 0.01 2 0.82, ~FIE A A7 E#AAE 0.35 BitiT: & 10 J310E 7 Hh 447 1
HIZE T NBOBUE VS 2 3 1150, “FI3{EN 159, HAiECh 53; FT4 15-19 % 2tk
(A B R BUE TS Y 1.90 3 170.50, “FHIME A 44.78, ¥y 34.70. aJ LA H
[Fi] — B A E AN [7] [ 5% (B A7 7 B S 2 S e, e v L P K

423 HEEIER

T 4% Fl model.matrix B&E0K degree.of.development iX /™43 878 B 44 4 A R D148
BRI X TREANE 4 DAFEKT 0 RLRE, R 2NN KFEIE— AR (0
B 1), I HOR X 8 i 40 AR B IR A K 77 AL A BN R . IXRE A T AZE [R1A 43 A
A IR A RE AU AR SRR B R A SR UG B 70 S8 AR 5, 1T RE 8 B 4 i A B 2R AR 5856 (]
H 3 BT 52

K A AR B G FH 15 AR AR B J — AN RE AU AR BEAE R (0 Im] 5 4R, O
XPIZAALE H summary BR 3 H RNE SRR EE R, W 4-3 PiR:
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Estimate Standard Error twalue Pri=[t)

(Intercept) 0472 0124 7.839 0.oooo T
datafdegree of developrnent -0.074 0.oza -3.208 0ooe
databdegree of development2 -0.026 0.o14 -1.351 01785
datafdegree of developrnent3 -0.010 0018 -0.488 06191
datafdegree of developmentd -0.022 0.024 -0.884 0.3vas
datafmaternal mortality. ratio 0.000 0.0oo 1.143 0.2547
datadAdolescent hirth rate 0.001 0.000 5084 0oopo T
databShare of seats.inparliament -0.004 0.oo0 -9.167 ooooo we
databPopulation with at least. some secondary education Female -0.001 0.0 -0.744 04577
data$labour force participation rate. Fernale -0.003 0.oo0 -5.855 ooooo e
datablife expectancy.at bith. Female -0.007 0.oo03 -2.233 00270 *
data$Expected years of schooling Fermale oo 0.006 1.910 00578
datafMean years of schooling Female -0.008 0.0n -0.558 06767
databEstimated. .gross national income per.capita Female 0.000 0.0oo 1.185 02377
data$FPopulation with at least some secondary education Male -0.001 0.o001 -0 606 05452
datatLabourforce participation rate. Male 0.002 0o 2821 oop4o *
datablife expectancy.at birth.Male -0.000 0.0o3 -0.102 091590
data$Expected yvears.of schooling Male -0.008 0.008 -1.431 0.1406
databilean years.of schooling Male 0.0o09 0.on 0803 04231
data$Estimated..gross.national income per.capita Male -0.000 0.oo00 -2.251 ooz2as *

Signif. coges: 0 <= "= 0007 = ™= 007 = ™2 005

Residual standard error; 0.05331 on 160 degrees of freedom
bultiple R-squared: 0.9334, Adjusted R-sguared: 09255
F-statistic: 118 on 1680 and 19 DF, p-value: 0.0000

B 4-3 AR A
Figure 4-3 Summary information for the full model
AL, 78 0.05 BEWKP R, BENEEE: Wm ARRBRIKERE. 7
DEEE R, VWA WS LS 55 LA MRS, 5
Woishz 5., BHEAHER SN . R-squared A 0.9334 % f& 7 HA 5 B E (1)
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Figure 4-4  Full model residual analysis
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HUR B R TR ZE SIEEZ B R R, BRZEAE 0 MBS0, BoA 3R R
AEGES, WA ERN LSRRGS B ERoR TRRERD ARG, 7Rz 2L
S AT E, W R A IR SR .

4.2.4 HERHBIIEEY

AT WA AR 1) 3 B T DANGE , AE SEBR A S [ D7 RN, 04028 B ot T g R i
RAR RS EE, RIS R A X A A o 35 R A B R AU TR VAR, X
SR o — AR, AR &R RS 0.

P Ad F summary B30T H BRI R 245 B a0 4-5 Fos:

Estimate Standard Errar tvalue Pri=[t)

(Intercept) 0.969 0.088 9.776 0.0000  #*
datafcegree.of develaprent] -0.053 ooy -3.138 ooozo

databadolescent hirth rate 0.002 0.000 7.358 onooog
data$Share of seats in parliament -0.003 0,000 -8.168 ooooo e
data$l abour force participation rate. Fernale -0.002 0.000 -6.372 goooo e
data$life expectancy.at hirth.Fernale -0.009 0.001 -6.814 0ooog
datablabourforce.participation.rate. Male 0.003 0.001 4.220 oooog
data$Estimated. gross national income per.capita Male -0.000 0,000 -3479 oooog e

Signif. codes: 0 <= "< 0.00f < "< 0.0f{ <= <005

Residual standard error: 0.08055 on 172 degrees of freedom
Multiple R-squared: 0.9076, Adjusted R-squared: 0.9038
F-statistic: 241.3 on 172 and 7 OF, p-value: 0.0000

&1 4-5 BRI 34 R

Figure 4-5 Summary information for the restricted model
TEXABRGIVERA T, FTA R R Al m 3, BRZEARHEIR 7N 0.061, £
WA S BRBCE s S A P A m 28 0.061, B TaA, b b a s AR
LT, 2 EA R R-squared i 0.908, Adjusted R-squared /vy 0.904, 4RI/,
IX 3% B [ A S 7E 0] VR AR okl DR AR 5 S e 1) B A AR B A LU A AR A R B, (H
T AR BEATISRTE 90% DA I, iR M AL I BORAR IF 2 e 5 e 1. ik &,
PR A5 221 77 AT RSS N 0.631, KT 58 BB 1) RSS (0.455) , X 5 IRATHHE
M—3, (BAEZHAT, F i8N 2413, KT 118, £REX 5
PP 1 PR (A F00 A R BE AR e 4, I LRIV D7 RAR 5% 22 7 05 A STk oK
BEETT S, PREIBEALE KA BB 19 BB 7, KK/ 7RG 8, B
IXFE AR 0T R AR 850 e B AR B (R A REAR FE ATV AR BIIL T 90% A |, HARYE F RS fE
it bR RN R T AR E SRR 22 T A SRR, IR R 5 R

A AR .
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425 mINFEMEREFM

R TFERIER R MR REFIE, HTESENBEEES THRBBER T,
DARE E — A B B AR A& FE AN T R PR (1SS, S5 A R 1 leaps B, BA BIC 1
NV FERR IR TR TR 25 IR, Wil 4-6 FTR

BIC
BICq equivalent for q in (0.484285553478017, 0.782338955494874)
Best Model:

Estimate std. Error t value Pr>lt])
(Intercept) 0.8878504403 1.085024e-01 8.182776 5.935138e-14
Maternal.mortality.ratio 0.0002939284 9.601845e-05 3.061166 2.558871e-03
Labour.force.participation.rate..Female 0.0022122729 9.217745e-04  2.400015 1.746210e-02
Expected.years.of.schooling.Female -0.0250945529 8.341414e-03 -3.008429 3.020463e-03
Mean.years.of.schooling.Female -0.0316872661 7.825244e-03 -4.049365 7.755404e-05
degree.of.developmentl -0.2063011355 6.626982e-02 -3.113048 2.169082e-03
degree.of .development2 -0.3334645858 5.541281e-02 -6.017825 1.036976e-08
degree.of.development3 -0.5462872580 4.4186%90e-02 -12.363104 1.569025e-25

Kl 4-6 HALTEEIMELEE R
Figure 4-6 Optimal subset filtering results
A LUF A A R ELIR IR (1 B B RN 2.4 v 1 R i 452 25 7 A R A0 | 7 %k A7 AR AR
KRZESFt, WO 1% best model fi— KA HH 245 B M, &l 4-7 Prok:

Estimate Standard Error tvalue Pri=(t])

(Intercept) 0.747 0.051 14.767 o.ooog w=
data$degree of development1 -0.108 0031 -3.637 0.0005 **=
data$degree of development2 -0.008 0026 -0.242 0.8094

data$degres of development3d 0.030 0021 1.458 0.1466

data$Maternal mortality ratio 0.ooo 0.000 4862 0.000o0  *==
data$labourforce participation rate. Female -0.002 0.000 -3.744 0.000z ww
data$BExpected years of schooling. Female -0.012 0.004 -2.880 0.0032 =
data$hean years of schooling Fermale -0.018 0.004 -4.887 0.000o *w=

Signif. codes: 0 <= = <0007 = "< 0.0f < ™<005

Residual standard errar: 0.08036 on 172 degrees of freedom
Multiple R-squared: 0.8372, Adjusted R-squared: 0.8308
F-statistic: 126.4 on 172 and 7 DF, p-value: 0.0000

Kl 4-7 best model [ [E] )34 245 &
Figure 4-7 Regression summary information for best model

MEE PR s A5 5 B K ) B 22 o 14 R A BE /N 1 22 B A Ok R 8 R-squared . Adjusted
R-squared. F Giit & A LLE Y, 6] leaps 0 H ZNHkik H i S U RS RBUR ALY, (B
R B PR T = AN RSB s AT B SR B R R AR B, e At
TR IR AE TR KM P2 EEFKR.

O TR = AR AR BN N BR AR o, — st (e AR R (5 R,
4-8 J7R:
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Estimate Standard Error twalue Pri=[t|)

(Intercept) 0.878 0.114 7.688 00000 T
datafdegree of development1 -0.048 0016 -2.986 0oo3z
databMaternal mortality.ratio 0.000 0.0o00 1.399 0.1636

datafAdolescent birth rate 0.001 0.000 G170 n.ooog
datafShare of seats.in.parliament -0.003 0.000 -8.892 0.0oog
data$lLabour force participation rate. Female -0.002 0.0o00 -6.634 o.0ooa e
data$Life expectancy.at.birth Fernale -0.008 0.001 -4.285 ooooo
data$labour force participation rate. Male 0.002 0001 3.727 0.0003
data$Estimated. gross national income per.capita Male -0.000 0.000 -3.181 o.oo1y
datafExpected years.of schooling.Female 0.004 0.003 1.356 01770

datafMean years.of schooling Female -0.013 0.oo2 -5.461 o.0ooa e

Signif. codes: O <= "< Q007 < "< 007 < F = 0.05

Residual standard error: 0.08489 on 189 degrees of freedom
Multiple R-sguared: 0.9254, Adjusted R-squared: 0.921
F-statistic: 209.6 on 169 and 10 DF, p-value: 0.0000

&1 4-8 PRS0 F ] 014 43S
Figure 4-8 Regression summary information for restricted model
RIELERER, BRX AR RBNRBEALS, 22 05T R R 2
HUE IR ANMERR RN R, BB TAT, AU P2 B IR X — A
BAR e, FROH H RS R B LS B ANOVA %, W& 4-9 AT 4-10 FiR:

Estimate Standard Errar tvalue Pri=[t)

{Intercept) 04ve 0.0g0 o814 0.0000 ===

datafdegree of developrment1 -0.041 0016 -2 636 0.opgz *=
databAdolescent birth.rate 0.001 0.000 6.367 g.oooo =
data$Share of seats in parliament -0.003 0.0o0 -0.461 g.ooog T
datablahourforce participation rate. Female -0.002 0.000 -6.362 g.oopo =
data$life expectancy.at birth.Female -0.007 0.001 -5.585 g.oopo
data$labour force participation rate. Male 0002 0.001 33887 0.opog =
databEstimated. gross national income per.capita Male -0.000 0.000 -2.043 0.oo3y ==
data$Mean years of schooling Fermale -0.013 0.002 -6 058 0.oppo ==

Signif. codes: 0 <= "< 0007 <« "= 007 < 2 0.05

Residual standard error; 0.0551 on 171 degrees of freedom
Multiple R-squared. 08239, Adjusted R-squared. 0.3204
F-statistic: 258 6 on 171 and 8 DF, p-value: 0.0000

Pl 4-9 [l I A5 7R 47 A5
Figure 4-9 Regression model summary information

Df sum sq Mean sq F value  Pr(>F)

3.882 3.882 1278.67 < 2e-16 *%¥
1.328 1.328 437.40 < 2e-16 ***
0.591 0.591 194.63 < 2e-16 *¥¥
0.096 0.096 31.62 7.50e-08 %%
0.199 0.199 65.44 1.06e-13 *
0 0
0 0
0 0
0 0

dataSdegree.of.developmentl 1

datasadolescent.birth.rate 1

data$share.of.seats.in.parliament 1

dataSLabour.force.participation.rate. .Female 1

data$Life.expectancy.at.birth.Female 1
1 .053 .053 17.51 4.56e-05 *
il .044 .044 14.61 0.000185 #*¥¥
1 L1111 .111 36.70 8.52e-09 *%%
1 .519 .003

data$SLabour.force.participation.rate. .Male
data$estimated..gross.national.income.per.capita.Male
data$Mean.years.of .schooling.Female

Residuals 17

Signif. codes: 0 ‘***' 0.001 ‘**' 0.01 ‘=’ 0.05 *.” 0.1 * "1

4-10 T EITER

Figure 4-10 ANOVA Table
33



T S A 55 2o 55 80 0 17 37 R BB IR A1 S I T

VRIS B R A B A 3, I HARBUR I RGBT &, Sz hndE iR TE ),
N 0.055; % EAH < 2% R-squared B K, 4 0.924; Adjusted R-squared ¥ K, 4 0.920;
F it s E K, 5 259.6, MULEIRFRRE BUIERIBE AL ERAR T Bl PR A2 . HoKE
AR E AT RSO AY TR IR USSR b . AR R IR SR T

GI1=0.976-0.041* /2 15 2 s N AR [H Z2+0.001* 5 /0 4F H A2 %2-0.003* 2 ik
FEA W2 AL EL1-0.002% £ 155 2l 2 5 52-0.007* Lo 14 HE A= B TR 5 /i +0.002* 533 74
75 812 5 %2-0.000001* 55 P A\ 25 [ FEESN-0.013* 22 M~ 3452 205 AE R

4.2.6 E{EXEFFRNXE]

—RekU, BBta' A p 4EFE, paRs Ik R R AR, -

Cl(a'f) =[a'B,s tJa'(XX) adr, (%)]

Pi(af) =[a'fs 21 +a'(XX) b, (7]

EEESLE NN EIRYLTE

[V 44, ,(n=2)6/\in+(X, - X) /1]

M 7 73 58 P I [ )«

Y, +,,,,(n-2)6 /1+1m+(X, - X)* /1]

EEGEKFaN0.05 T, FIHSEHWEREXEWE 4-11 Fros:

2.5 % 97.5 %
(Intercept) 7.977579-01 1.153810e+00
data$degree.of .developmentl -7.180661e-02 -1.03081%-02
dataf$adolescent.birth.rate 9.542070e-04 1.811690e-03
data$share.of.seats.in.parliament -3.944316e-03 -2.452102e-03
data$Labour.force.participation.rate..Female -2.792922e-03 -1.470265e-03
data$Life.expectancy.at.birth.Female -8.917620e-03 -4.26646%9-03
data$Labour.force.participation.rate..Male 8.165120e-04 3.096915e-03
data$estimated. .gross.national.income.per.capita.Male -1.692301e-06 -3.334670e-07
data$Mean.vears.of.schooling.Female -1.718652e-02 -8.73912%-03

B 4-11 [a[JA 250 EAE X 1)
Figure 4-11 Confidence intervals for regression parameters

Bl A EAS X B 4-12 s (AR T AT S5 50
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fit Twr upr
Switzerland -0.0005152644 -0.024023690 0.02299316
Norway 0.0014545448 -0.021136535 0.02404562
Iceland -0.0036732677 -0.024440936 0.01709440
Australia 0.0389537466 0.021151133 0.05675636
Denmark 0.0258033120 0.005098171 0.04650845

B 4-12 [ B4 1 LA X 1)

Figure 4-12 Confidence intervals for regression to the mean

Wi S A B (8 FHE DX TR) G B 4-13 Fron (UEAAN R il AT E5 2R -

fit Twr upr
switzerland -0.0005152644 -0.11179375 0.1107632
Norway 0.0014545448 -0.10963377 0.1125429
Iceland -0.0036732677 -0.11440516 0.1070586
Australia 0.0389537466 -0.07126054 0.1491680
Denmark 0.0258033120 -0.08491687 0.1365235

B 4-13 g )37 A B 1 F 00 [X (1]

Figure 4-13 Prediction intervals for response variables

AU DX 18] 52 e F) o B AMEL A AN E P i LA X ) S IR 1 2~ 45 LI AL RO AN 5
Pho BEE, XFFARESE, WX EER L EE XIS Z, MR 4-14 EWHER
T (XN CL GEa2oy PLILTY -

0.9~

0.6 -

0.3-

Response Variables

n.o-

03- ! ! ! :
0 25000 A0000 75000 100000
Linear combination of explanatory variables

4-14 A DX Ja)FA TR0 X a] ) 5% 5 1

Figure 4-14 Plot of confidence intervals against prediction intervals
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427 HEHLGMRE

% B ALV R IRAE 2 T R AR AR, AN B A B AR B 2 TR A o FEAH G TR I
0L, XPEOLT, ARREAR & (A A Ve 2 SN T RECAFRE <RI . R
TERE 43 ) F =P D7 ks D[R] VA A 2R R A A AE 2 B SRR M2,

J ZMK R T VIF=1/(1-R?)

> vif(Restrict.1ml)

data$degree.of .developmentl data$adolescent.birth.rate

3.223132 4.137081

data$share.of.seats.in.parliament data$Labour.force.participation.rate. .Female

1.222295 1.547966

data$Life.expectancy.at.birth.Female data$Labour.force.participation.rate..Male

4.988104 1.341313

data$Estimated. .gross.national.income.per.capita.mMale data$Mean.years.of.schooling.Female
3.826214 3.234681

Bl 4-15 77 2R R T oAl
Figure 4-15 Detection of variance inflation factors
— AN 0<VIF<10 I, AFFEL EALA AN, 2 10<VIF<100 I, F77EER 1)
ZEILLME, Y VIF>100, £ EILEMHAEE ™ E, WK 4-15 Fos, BATRE R
T AR B VIF #07E 10 LU, AIEE L Bk,

Kappa 2312

— NN kappa<100 B, BT B 22 B IR 2014 R FE BEAR /)N 100 < kappa < 1000 B,
VM7 AR AR 0 22 L2k s kappa>1000 i, F7E7E/™H ()2 EILLLME, Lhit
S, BATRIEERER kappa %0y 28.81, 2 EILEMEREEIR /N

] FLAH SR R H0A

R AT I 4-16 Fron ARy 1 BRSEM, MREAS &4 I i A0y 5
O 18 AR —EEMEREATEE, FOoEMAR. WA EA
Bl LW ah 2 5% Ltk MAN NH ARy BIESTEh2 550 FPEANBIE RYON
LR HERD -
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S HH T B P 5 2 55 3 0 S R BUECHR (K A A 155 i) 7T

= o =T g o P fes]

1
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0z
Z8 0.12 013 | 0.41

0

-02

0.8

K 4-16 FHREFNIHE

-1

Figure 4-16 Correlation coefficient heat map

RS, A R AR B TR B AR S R (0 I BAHR R D BB,
WMZAEXHERT 0.8, WIRARAEAET H 1K) 2 BN . BOACAEAE PR A QAL R AR
B TR E AR EACEE R B E RSN KR 0.8 , HAE
A H R LTS G (X R%0-0.83) o« N TR D HE 2 EILL MM, 24K
PR RUHGE A [EE, G 4-17 s

Estimate Standard Error tvalue Pri=|t)

{Intercept) 0.876 0.080 10.818 0.0000 w==
datafdegree.of developrment! -0.041 0016 -2.B36 0.oogz2 **
datafAdolescent birth.rate 0.001 0.000 6.367 0.0000 ==
data$Share of seats in parliament -0.003 0.000 -8.481 0oopo **
data$Labour force participation rate. Female -0.002 0.000 -6.962 0.oo0o ===
dataflife.expectancy.at.birth. Ferale -0.007 0.001 -5.545 0.0000 ==
data$labour force participation rate. Male 0.0z 0.00 3.387 0.oong =
datafEstimated . gross.nationalincome. per.capita Male -0.000 0.000 -2.843 00037 **
datafhean years of schooling Fermale -0.013 0002 -6.088 0oopo T

Signif. coges: 0 <= "< 0007 « ™= 007 <™ <005

Residual standard error: 0.0851 on 171 degrees of freedom
Multiple R-squared: 0.9239, Adjusted R-squared: 0.9204
F-statistic: 288.6 on 171 and 8 OF, p-value: 0.0000

K 4-17 HAYZD [A] ) 25 R

Figure 4-17 Model stepwise regression results

B BIA 2 5 KRB R AR R N R D, Hob R IR AR, A O
A% EILERNE T
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428 RREEMKRE

ST ZEVESR ISR ZE TN 7 ZEAE MR R B A [ HUE TSR], BRI 7 72
AR EER, AR T2, FI7 2T REe SRR AT 04 R A miR, 5
M 2 B0 T P HE B PR SR TR (T 20 o T THDES F =R 36 7 v ok A A 15 47
TE 575 21

BURRE RS (bl bm R 22 IR s B A ] 4-18 FraR) -

' ' ' ' '
0.0 0.z 0.4 0.8 0.8

] 4-18 bR LR

Figure 4-18 Scatterplot of standardised residuals

— AR HEAL TR ZE AR E K T8 T 2 KO IMEL e T 5E i, T FR A i 2
EEIHMERTET 3 I NRFHEE. ATLE HKE D S#E 2% AE-2 2] 2 X TE A,
(B DER Iy AT A Al IR Bt — DA R T ZE

White #5672 F1 H.Glesjser 5675

studentized Breusch-Pagan test .
Non-constant variance Score Test

data: Restrict.lml variance formula: ~ fitted.values
BP = 18.902, df = 8, p-value = 0.01539 chisquare = 4.652921, bf = 1, p = 0.031001

4-19 White fa 445 51 H.Glesjser 56 25 H
Figure 4-19 White test results and H.Glesjser test results
W1l 4-19 7, White #236 p {E°4 0.015, $E248 )58 1, INNAEAE R T7 2 - H.Glesjser
R p fH 8 0.031, [FIFEFEZAJERE, WONAAAERTT %

M TR AE 5 7 2, 0% REON S R AU A e /N — Ffefli v o BT AL B A br 22
FIZEHE R, HARRIEN:  weight =1/| standardised residuals |
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Estimate Standard Error tvalue Pri=|t
(Intercept) 0.981 0.038 24.921 o.oooo ==
data$degree.of developrent! -0.044 0.007 -B.485 0.0000
data$Adolescent birth rate 0.001 0.000 10.930 0.0000
data$Share of seats in parliament -0.003 0000 -22.037 000oo =
data$Labour force participation rate. Female -0.002 0.0oo -14.071 ooooo =
data$life expectancy at birth Female -0.007 0001 -13.029 noooo =
data$labour force participation rate. Male 0.002 0.0oo 461 ooooo =
data$Estimated. gross national income per.capita Male -0.000 0.0oo -7.899 0oooo =
data$Mean years of schooling Female -0.013 0001 -12 994 ooooo =
Signif. codes: O == <0007 <= 007 < 2 005

Residual standard error: 0.2046 on 171 degrees of freedom
Multiple R-squared: 0.9883, Adjusted R-squared: 0.9888
F-statistic: 1872 on 171 and 8 DF, p-value: 0.0000

Kl 4-20 X RLEOMAUR /N Z e flith 5 45 2R
Figure 4-20 Results after weighted least squares estimation of the model
W 4-20 s, NS SRE , 2 BHAHE %L R-squared 4 0.989. Adjusted R-squared
N 0.989. FGiit&N 1972, = AEtnlEt—Pbgdiem 7, BEMCREL T .

429 NEMEIRE

WA TSR R B T B AR R R S T (R EAR RPE R IE L, AEAE A AR PRI (] )
T TIEARBITARAGTE, SRR PAENEENERARZ, mllEiRzE. £
A HIEREFERE AR R v B AR R R, b S RATHIBE i B Tl R
LA I S R AR A B A e B AR B () B . F L I8 E . BUAK SR e
TRAE A VRS T bR A2 R P AN~ S5 1) o 22 IR, (HL 5 e R I — A B SR M AP
SRR AR AE RO R 55 sh i Mtk & ia s, b T BB B E SN ER.
BT, SIAPIANLRAE, XA PR B/ 3Rl vh R B N AR R 520 o

PN CRAR R 2 B E G R B EF SN D8 AR
ot KPR BE TR ZMERA R REALLL ] . PN TR AR Bk X [ J5 A
RERE, EATEIAN 2 BN GIL P=AE S22 38 5 52 Py A AR R A1 A G
S A AEPE R AT BN R A T TR E AN, e iR, I R AR R R,
gE R 4-21 Fios:
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t test of coefficients:

Estimate std. Error t value Pri|t|)

(Intercept) 9.4450e-01 1.3642e-01 6.9236 1.402e-10 ***
Mean.years.of.schooling.Female 6.4878e-03 1.0803e-02 0.6006 0.5490888
share.of.seats.in.parliament -5.0743e-03 2.3145e-03 -2.1924 0.0299806 *
Adolescent.birth.rate 1.9743e-03 5.7021e-04 3.4624 0.0007078 ***
Labour.force.participation.rate. .Female -2.0635e-03 7.4572e-04 -2.7671 0.0064091 *+*
Labour.force.participation.rate. .male 2.4814e-03 1.0279e-03 2.4141 0.0170458 *
Life.expectancy.at.birth.Female -8.5339%e-03 2.1991e-03 -3.8805 0.0001590 ***
Estimated. .gross.naticnal.income.per.capita.Male -1.4681e-06 4.1894e-07 -3.5044 0.0006126 *+**
degree.of .developmentl -5.1630e-02 2.6055e-02 -1.9816 0.0494535 *
Signif. codes: 0 *“#%*’ 0.001 ‘*+*’ 0.01 ‘*’ 0.05 ‘. 0.1 * " 1

P 4-21 S AR fi T HL AR B [l ) g 45 2R
Figure 4-21 Results of doing instrumental variable regression on the model

R UUE BT 2 R A EIRE AR R AR

T LA A [R] BT PP A7 i i ) L TR TS A 8 5 P B B /s — 3Rl ih 2 J5 1
B, QI TRIRZE RMSE. 4551k %2 MAE. R-squared. Adjusted R-squared.
Fgiit &, 4R 4-22 Pros:

RMSE MAE r.squared adj.r.squared sigma statistic p.value df loglLik AIC BIC deviance
0.05373333 00397722 0.9892776 0.988776  0.2046088 1972.118 420574%e-164 8 365938 -711.8761 -679.9465 7.158876
Yol ial B 74 7 =% S/
JRATY A 5 bR &b
RMSE MAE r.squared adj.r.squared sigma statistic p-value df df residual nobs
0.07070819 0.05588046 0.8755162 0.868503 0.07291452 124.4058 3.071467e-60 9 142 151

PRI D — T I O SO b s
Kl 4-22 PR RLPRAN Fa broxt EE
Figure 4-22 Comparison of evaluation indicators of the two models
AT LA HE AL RMSE 4 0.054. MAE 2 0.040, Ui B By /s — Fe i 1
FEA 2k BLHT /N, R-squared ¥ 0.989. Adjusted R-squared A 0.989.F 4iit& 4 1972.118,
FEARCP B B i /I — TR it v B A 45 SR B R, A AR A R T B Bl /s — Sl it T ) 485
R, DRGIE 7% R8Ok B AR A

4.2.10 RZH{EH

AW KRB ERAL BRI HE. BF. BUAKEN. HaBEtiie
AR P REATCEAR B2 8] OS2 A HY , 0 B A AT O AN A 2 18 1 BN R AR
BEHSER, MOy TR FE P R AR B TR P P A2 AR R, FRATFERR
MepinN 9 MR B EAER, srale: HOEMAERMLNI S 5R, F
MR AR BT B S 58 PR BE ERM NS E RN B
1552 U8 AR R AN 53 1 N B4 ] BRSO o b A I ) S 73 i 0 ek N 357 R B EON

40



T S A 55 2o 55 80 0 17 37 R BB IR A1 S I T

531t A I R T A i A0 5 P NS [ RN L AU R SR IR L k57 3 2 5 3%
FUETIHE A ERM BT S 5R LERA RS FEAIR Lt57s12 5%,
HARBAR R R

ARG B S HR, WAERMITS 5K RAAERAIK R KEENET
2, BEPHAREESERNTHS SRR, BAFKETAEZ %]
RE=IRFIE %S 5573 il iibl =

NETE RS SZ B I A2 [ RSN 32 208 AT REAFAE IEA R OC R
B SN H 5 5 RS2 EUE ACT RIS, RO ZR 5 e AN BE sy (SO N 7K T3 5 S A3
THEZIN MBI, et 7 #E 1 A,

N2 RN AT iy NS [ RSN AN 75 i Al BEAFAE IEAHOR G R B
IO I 5 B R I 2R 3 KT RS 4 (R BT DR A IR 55 AR G, TXR] e 3 BOE mi i T A7
il o

LMW AL Z 53R WA S 5K AR AR AR,
B2 R TIEAL ] BE R R B 2 A3 12 5 75 57 80 71 1 3 AL 2 P B0 7B BUR
WA S, — R RERE_E3E BT RS Pk 3 SR AN SR IPURA, X AT RE- S0Z 1 B
155 2h 2 5 &

RAANRMGTENZHR: RN KNGS ERA R LMARK R, E&
I EACHEHE A ANERE 2 e, ARSI 2> TR E M, X alfe
SHEENTNSHE,

Estimate  Standard Error  twalue  Pr(=[t])

(Intercept) 0825 0135 6.128 00000 =
databdegree of development! -0.040 0.018 -2.658 0.oog7 =
data§Adolescent hirth rate 0008 0001 4807 00000 ***
databShare of seats.in.parliament -0.008 0.001 -6.958 0.0000 =
data$Labour.force.participation.rate .Female -0.003 0.001 -2.372 0.0188 =
data$Life.expectancy.at.birth.Female -0.005 0.001 -3n7 0.0003 =
data$labour force participation rate Male 0.003 0.002 2.026 0.0444 *
databEstimated..gross national income per.capita Male 0.000 0.000 0.258 0.7968
databMean years of schooling.Fermale -0.012 0.003 -4.237 0.0000 **
databAdolescent hirth rate: data$Labour force participation rate..Female -0.000 0.000 -1.868 0.0638
data$Adolescent birth.rate;datafLabour force participation.rate. Male -0.000 0.000 1721 0.0872
data$Mean vears of schooling Female:dataBEstimated..gross national income. per.capita Female 0.000 0.000 0.851 0.5823
data$Estimated._gross national income per capita Male data$hlean years of schooling Male -0.000 0000 -0887 03763
databLife expectancy.at bith Female: data$Estimated. gross national incame per.capita Fernale -0.000 0.000 -0.385 0.7008
databEstimated. .gross national income per capita Male: data$Life expectancy.at.hirth Male -0.000 0.000 -0.152 0.8783
datablLabour force participation rate. Female:data Expected years of schooling Female 0.000 0.000 0.265 0.7916
data$Labour force. participation rate. Male: datafExpected years.of schooling Male 0.000 0.000 0.058 09535
data$Share.of seats.in.parliament:data$Labour force participation rate..Female 0.000 0.000 4.429 0.0000 =

Signif. codes: 0 == "< 0007 < "< 0.0 < =005

Residual standard error: 0.0506% on 162 degrees of freedom
Multiple R-squared: 0.9391, Adjusted R-squared: 0.9327
F-statistic: 147 on 162 and 17 DF, p-value: 0.0000

K 4-23 [m]AF A 45 5

Figure 4-23 Regression model results
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Wk 4-35 o, AEIAZERATULE 1, AR R ) 55 P AN B RONAS R 35,
FINF D E AR LTS 53R, FOENERMINTT S 55 KA
W AL LLBIAN L1 55 3 25 55 5 2 18] 1) = b 22 BATF R 3 o SOBR 55 e A28 RS
N AR RGINIX =M AR, F - REAEER, Wl 4-24 Fos:

Estimate Standard Error tvalue Pri={t)

(Intercept) 0828 0.113 8235 0.0000
datafdegree of development] -0.088 0.012 -5474 o.ooog
data$Adolescent birth rate 0.00s 0001 4538 noopg
data$Share of seats.in.parliament -0.009 0.001 -7.2687 0.ooog
data$labourforce participation.rate. Female -0.003 0.001 -4.340 0.0000 =
data$life expectancy.atbirth Fernale -0.006 0.001 -5.424 0.0o0o00
datafLabour force participation rate. Male 0.002 0.001 2784 00058 ™
datafMean years.of schooling Female -0.012 0.002 -6.191 opooo
dataAdolescent birth rate: datafLabourforce participation rate. Female -0.000 0.000 -2.837 o.oogr
data$Adolescent birth.rate: data$Labourforce participation rate. Male -0.000 0.000 -1.3568 01769

tata§Share of seats in.parliarment data$Labour force participation rate. Fermale 0.000 0.000 4 681 00000

Signif. codes: 0 == " <0007 = "= 00f = "= 005

Residual standard error: 0.0519 on 168 degrees of freedom
Wultiple R-sguared: 0.9333, Adjusted R-squared: 0.8204
F-statistic: 236.5 on 168 and 10 DF, p-value: 0.0000

K 4-24 [a] I pR AR 28 L

Figure 4-24 Regression model results

Wi B2 5 R 55/ DOERAERZ BIKZ BAEFHAEEE, SO, it
— AR E R K] 4-25 iR

Estimate Standard Errar tvalue Fri=[t))

(Intercept) 1.020 0080 11308 00000 T
data$degree of development] -0.086 0012 -5.380 opoop =
datafAdolescent birth rate 0.004 0.001 6.876 n.ooog =
datadShare of seats in parliarment -0.008 0.001 -7.283 0onoo =+
data$labour force participation rate. Female -0.003 0.001 -4 118 0opot =
datadlife expectancy.at bith Femnale -0.007 0.001 -6215 0onoo =+
data$labour force participation rate . Male 0.002 0.001 2733 0ongs  **
data$Mean years of schooling Fermnale -0.013 0.002 -6.252 00noo #**
datadAdolescent birth rate:data$Labour force participation.rate. Female -0.000 0.000 -4.113 aonot =
data$Share of seats in parliament datafLabour force participation.rate. Female 0.000 0.000 4 B35 aopoo =+

Signif. codes: @ <= "< 0007 < T2 007 < < 005

Residual standard error; 0.05203 on 170 degrees of freedom
Multiple R-squared: 09326, Adjusted R-squared: 0.929
F-statistic: 261.2 on 170 and 9 OF, p-value: 0.0000

K 4-25 [l )RR 45 2R
Figure 4-25 Regression model results
PRI P A R A il 2, WO A — AR AR YA, AT 4-26 Pl

RMSE MAE r.squared adj.r.squared sigma statistic p.value df loglik AIC BIC deviance +
0.05055956 0.03694979 0.9325729 0.9290033 0.05202536 261.2492 1.183116e-94 9 281.81% 5416393 506.5167 0.4601285

K 4-26 BAALPHT SRR

Figure 4-26 Indicators for model evaluation
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SE R BRI IR Z RMSE 4 0.051, “FI4EXTR 2% MAE 4 0.037, AHEE RS
HA /N, HEIR R-squared 4 0.933. Adjusted R-squared 4 0.929, AHLLFEAIE filF
W, EAKIAZERRAE 0.92 BL L, [R5 2709 0.052, AHEL TSR 0.205 A T 1RKH
BEAER, A D170 8 0 O U A X T AR P 00 5 R R AN T, O (R G P88 o v o i
E % IR LS PR 3R, b R A NN AE LA F (MR 22 3 T o e R R U 8

GII=1.020-0.066* /& 75 A& 1 i A2 K J 72 FE [E Z2+0.004* 5 /D 4 Hi A2 %6-0.009* 4
FEA W AL EL1-0.003% 2 £ 57 Bl 22 5 28-0.007* 2o 14 H AR B (1 TR 77 6-+0.002* 55 1
F 515 5 5-0.013* VT3 2 20 E FEIR-0.00003* Lo M 557 5h 5 5 R+ /D AR H A %
+0.0001* L 157 8 2 5 F+ A 35 A WS T A L 41

5. BERE
5.1 32 Em

KRICE RN THERAEE, B ARSI R AT B AL T e RIT
RN BT E57 8 T 2 R EdE 2 B, b 7RI AR, 1
O R R BN i S ) TS5 4R 5, LR ST B i LR R BRI = RE . 57 a2 R4
B RS 50 A3 T AN 2 AR R . ZESZ MRS I =R AT b, i
THA. I5F . BUAKEPORE S ILREE R FO PR AR SN« R T 520 R 7
A S AR EE S 4 b, AL T 2 MR RIAEAL, JREAT TR IR AT, A
Wi 0 B 2800 TE T RSO BRI AR

52 UBRR TR

AT BT RS

BRI 7. I 1SRl Ay, POAE T AN AR R AR FE I 5 . AN [R) i [ A
AR RHLE R 8O0 B A, ORUE 18] BRI SR S 2021 4. [A]
H TRy ERhER THE . 155 BURK SN, BN AN fabs,
I E AR AL B RF LB Z Te B, UGS LR BGE K5 BUH KK
FEAR o (8 P9 AN T S i AR AR Dy i A AR S [l VAR AR, SR TS M Ve AN T2 IO A R
SINFBERIAZ TR, R AN A SR AR PPt Fia b, DA S 3R A R BEAT IR A 0T o

ARSI R Z AL R -

BAE rTOALER 2y IR A BV AN TS5 Fi8 b 1R A JE PEBOKR, 2024 4 REIR
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LRI BB A Y 2021 4, RIS H A Fa bR R MO 20T IR Be i (2022
B 2023 ), N T CEBASITIR S, HRERRI RIS 2021 4, —E
RESE b BRAR T S AR B R o Hy 1A () [ e 2R o s Gt - s 0 RN AR FE AN ], %
FEAR P ief 5 1) [ X B A BT B DA AR BOR 22 7 o A LU [F) P S R 2 1 i
Z IR R SRIRTER, R R B & A IR B K AT o, 3 B804 R B R 2 18] o B ) L 2K
AR, TARSEIURGFIGE— o BB El sy — &R 0 DI A7 55 SR DR R
Z 5558 1M AR, W] BB AR A AR REAL A 7] L 2 RE g ok A AR ]
A, A EZ N TAREMIIN, i DNEKREEM, IS, DUHERE
2 WANEAR B R0 .

53 RERE

KR PTG 5. SR T % GDL R GIL 18 A A vl DB ZE BRI 70 i %
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P57
1. #B70 s
#AE TR S A R BN
SArg
library(ggplot2)
library(tidyr)
library(lattice)
library(gridExtra)
library(flextable)# /F & #%
library(bestglm)
library(leaps)
library(car)
library(corrplot)
library(Imtest)
library("ivreg")
library("AER") # F Tt [0l ) AG 56
library("stargazer")# FEHEAHIC 7 J7 Z R bR AE 1R
library(tidyverse)
library(modelr)

library(broom)

library(dplyr)

#ef — T AL B R 22— ARG AL

SArg

# B — R R

d5<-read.csv(file="GDP1.csv")

d5$Income.classifications <- as.factor(d5$Income.classifications)

# i ggplot2 G i B U8 i 48 s 25

geplot(dS, aes(x = GDP.per.capita, y = Gender.wage.gap..., shape = Income.classifications, label =

Country)) +
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geom_point(size = 4, color = "chartreuse4") +

geom_text(hjust = -0.2, vjust = -0.3,size=2.8) + # IR E

labs(title = "Graph of changes in GDP per capita and gender pay gap", x = "GDP per capita ($)", y =
"Gender Wage Gap (%)")+

scale shape manual(values = ¢(15,16,17)) +

theme minimal() +

theme(plot.title = element_text(hjust = 0.5))+

scale_color gradient(low = "lightblue", high = "chartreuse4")+

theme(legend.position = ¢(0.8,0.2))+ # KL E

guides(shape = guide legend(title = "Income Classifications")) # F|l#xH

#EF R AT LA R — ARG AL

SArg

opar<-par(no.readonly = TRUE)

g<-read.csv(file="GIDDB2019 15062022103259579.csv")
Region<-factor(g$Region,levels=c("Africa"," Americas","Asia","Europe"),labels=c("Africa",

"Americas", "Asia","Europe"))

Income<- factor(g$Income,levels=c("High income","Upper middle income","Lower middle income
"."Low income"),

labels=c("High income","Upper middle income","Lower middle income ","Low income"))

histogram(~g$Value[Region*Income,
main="Early marriage of women" ,xlab="Proportion of women aged 15 to 19 who marry
early",ylab="The percentage of the total population of the

type",col="powderblue",bg="lightpink",xlim=c(0,60))

#if = R A F
it
#A AL E B R AR E
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data <- cbind(data, model.matrix(~ degree.of.development - 1, data = data))
Full.lm1=lm(data$GlI~data$degree.of.developmentl+data$degree.of.development2+data$§degree.of.de
velopment3-+data$degree.of.development4+data$Maternal.mortality.ratio+data§ Adolescent.birth.rate+d
ata$Share.of seats.in.parliament+data§Population.with.at.least.some.secondary.education. Female+data$
Labour.force.participation.rate..Female+data$Life.expectancy.at.birth. Female+data$Life.expectancy.at.b
irth.Female+data$Expected.years.of.schooling. Female+data§Mean.years.of.schooling. Female+data$Est
imated..gross.national.income.per.capita.Female+data$Population.with.at.least.some.secondary.educatio
n.Male+data$Labour.force.participation.rate..Male+data$Life.expectancy.at.birth.Male+data$ Life.expec
tancy.at.birth.Male+data$Expected.years.of.schooling. Male+data$Mean.years.of.schooling. Male+data$
Estimated..gross.national.income.per.capita.Male,data)

summary(Full.Im1)

as_flextable(Full.lm1)

#ER = Tl A LA A PR A A 7R 5 2 51

SArg

model2<-lm(data$GlI~data$degree.of.development1+data§ Adolescent.birth.rate+data$Share.of .seats.in.
parliament+data$Labour.force.participation.rate..Female+data$§Life.expectancy.at.birth. Female+data$La
bour.force.participation.rate..Male+data§Mean.years.of.schooling. Female+data$§ Labour.force.participati
on.rate..Female:data§ Adolescent.birth.ratet+data§Share.of.seats.in.parliament:data$§ Labour.force.particip
ation.rate..Female,data=data)

summary(model2)

#58 DU B XA A R 1Y) TN

H

# QI — Ao EoE A
set.seed(123)

datap <- read.csv(file="Prediction.csv")
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# 8 A BRBORBEAT 2 UL A0 T3
linear predict <- function(df, value_type) {
model <- Im(dff[value type]] ~ year, data = df)
future years <- data.frame(year = 2023:2032)
predicted values <- predict(model, newdata = future years)

return(predicted _values)

# EFXTREAS MU BES value #E4T T
predicted data <- datap %>%

group_by(region) %>%

do({

new_values <- cbind(year = 2023:2032,
sapply(c("Life.expectancy.at.birth.Female",

"Mean.years.of.schooling.Female", "Adolescent.birth.rate","Share.of.seats.in.parliament",
"Labour.force.participation.rate..Female", "Labour.force.participation.rate..Male"),function(value_type)
linear predict(., value_type)))

data.frame(region = rep(unique(.$region), each = 10), new_values)

)

# I F T A AN e A

combined data <- rbind(datap, predicted data)

# 23 2014 F] 2032 FA MO AR R Bl (BL Life Expectancy.at.Birth.female “y451])
ggplot(combined data %>% filter(year >= 2014), aes(x = year, y = Life.expectancy.at.birth.Female,
color = region)) +geom_point() +

labs(title = "Life expectancy at birth Female Changes from 2014 to 2032 by Region", x = "Year", y =
"Life expectancy at birth Female") +

theme_minimal()# %: ] 2014 %] 2032 4 S N A O VA [ R =W < I QA
Mean.years.of.schooling. Female “yf)
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ggplot(combined data %>% filter(year >= 2014), aes(x = year, y = Mean.years.of.schooling. Female,
color = region)) +
geom_point() +labs(title = "Mean years of schooling Female Changes from 2014 to 2032 by Region",

x ="Year", y = "Mean years of schooling Female") +theme minimal()

A% U 5 0] W 72 8 ) T
SArg
d1<-c(rep(1,10),rep(0,40))
predicted datal<-cbind(predicted data,"degree.of.development1"=d1)[,c(3:9)]

f<c()

for(i in 1:50){

d<-predicted datal[c(i),]

y<-(1.020e+00)-(6.612e-02)*d[7]+(3.595e-03)*d[3]-(8.674¢-03)*d[4]-(2.679¢-03)*d[5]-(6.817e-03)*d[
1]+(1.504e-03)*d[6]-(1.260e-02)*d[2]-(3.372e-05)*d[5]*d[3]+(1.008e-04)*d[4]*d[5]

y<-unname(y)

y<-unlist(y, recursive = FALSE)

f<-c(fy)

predicted data<-cbind(predicted data,"GII"=f)

# 22U K

geplot(predicted data, aes(x = year, y = GII, color = region)) +
geom_point() +
labs(title = "GII over Years by Region", x = "Year", y = "GII") +
scale_x_continuous(breaks = seq(2023, 2032, 1)) +
theme minimal()+

theme(plot.title = element_text(hjust = 0.5))
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