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Abstract

Social determinants of life expectancy attract much attention worldwide, and several
papers were presented on statistical analysis of determinants using linear regression
method (OLS). In this study, a large-scale experiment has been done to analyze deter-
minants of life expectancy and healthy life expectancy of 156 countries using 44 explan-
atory variables of 5 fields and a non-linear regression support vector machine (SVM)
technique. The SVM model shows that only 12 factors represent life expectancy of 156
countries with a higher accuracy of determination coefficient of 0.928, and only 9 factors
represent healthy life expectancy of 156 countries with a higher accuracy of determina-
tion coefficient of 0.956 than previous works. It also shows that the health factors such
as AIDS prevalence rate and health expenditures most significantly contribute to life

expectancy and healthy life expectancy of 156 countries.
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Fig. 1. Scatter plot of life expectancies vs healthy life expectancies of developed countries (filled
circle) and developing countries (open circle) (dotted line: correlation line)



108 SEARZELL - HaBMR
1567 El o NFRIE Table 1W2/R3 X 912, JGAEE38 A E, & FE1184 E (SR - &k
EOEFRIIWBIZE 2) &R, T2, ﬁﬁ@Aﬂﬁ®E&#@%§hTw%o$ﬁn
I 515674 B O P Tidr - @R mE —5 L THT L, IREERZRER L7205, i
I&LLI HDHWCIFHIHFN O XI5 B LTINS 2 kb EZ NS, L L, K
, HOPEERICH L T—REOEVHmERL 72012, &1567 FHE—FFL T

ﬁ**ﬁ ]./ f: o
Table 1. Distribution of 156 countries
Africa America Asia Europe Oceania Total
Developed countries 0 4 6 26 2 38
Developing countries 48 25 32 10 3 118
Total 48 29 38 36 5 156
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Table 2. Dependent and explanatory variables

Variable Definition and unit Field Source

Life expectancy Life expectancy at birth WHO

Healthy life expectancy Years that a person can expect to live in full WHO
health

Birth rate Average annual number of births during a  Health WB
year per 1,000 persons

Suicide rate Total rate deaths officially recorded as suicides  Health WHO
per 100,000 population

Health expenditure Sum of public and private health expenditures Health WHO
per capita

Hospital beds Number of hospital beds per 1,000 population Health WHO

Physicians Number of physicians per 1,000 population Health WHO

AIDS Adult HIV/AIDS prevalence rate Health WHO

Malaria Death rates associated with malaria Health WHO

Smoking prevalence Percentage of men and women ages 15 and Health WHO
over who smoke daily

Alcohol consumption Alcohol consumption among adults (age 15+) in ~ Health WHO
litres per capita per year

Calorie intake Daily calorie intake per capita in 10°kcal Health FAO

Fat intake Average daily fat intake per capita in gram Health FAO

Obesity Rate of adults of body mass index over 30 Health WHO

Marriage rate Number of marriages per 1,000 population Health WHO

Divorce rate Number of divorces per 1,000 population Health WHO

Happiness Satisfaction with Life Index Health White

Gross domestic product Per capita gross domestic product in 10°$ Economy IMF

Inflation Average annual rate of inflation Economy IMF
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Tax rates Total taxation as % of GDP Economy IMF

Gini coefficient Measure of inequality of income Economy WB

Poverty rate Poverty headcount ratio at national poverty  Economy WB
line per population

Unemployment rate Rate of the number of unemployed individuals = Economy IMF
to all individuals currently in the labor force

Senior worker Rate of economically active population ages 65 Economy ILO
and over

Female worker Labor participation rate, female (% of female Economy ILO
population ages 15+)

Grain self-sufficiency rate  Proportion of domestic grains among those Economy FAO
consumed in the country

Motor vehicle Motor vehicles including cars, buses, and Economy WB
freight vehicles per 1,000 population

Military expenditure Military expenditure per capita in $ Political WB

Armed forces Rate of armed forces personnel to total labor  Political WB
force

Murder Rate Murder rate per 100,000 population Social WHO

Crime rate Crime rate per 100,000 population Social ICPO

Education expenditure Public expenditure on education per capitain § Education WB

Literacy rate Literacy rate of people ages 15 and above Education WB

Intelligence quotient Ratio of tested mental age to chronological age  Education Eutimes

School life expectancy School life expectancy, primary to tertiary  Education UN
education

University Percentage of high school graduates that Education WB
successfully enroll into university

Internet Internet users per 100 population Culture WB

Latitude Average latitude of country Geography WB

Temperature Average yearly temperature Geography WB

Urban population Rate of people living in urban areas Environment WB

Terrestrial protected area Rate of terrestrial protected areas to total land  Environment WB
area

Forest area Forest areas per capita in m? Environment WB

Water access Rate of population with access to improved Environment WHO
water source

Electric power Electric power consumption (kWh per capita) Environment WB

Air pollution Country level of PM10 in pg/m? Environment WHO

Climate Climate Risk Index Environment GW

For more detailed definition of variables, see homepages of data sources.
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Table 3. Numbers of determinants, and SVM regression results

Number of determinants Root mean squared Coefficient of
error (RMSE) determination (R?)
Life expectancy 12 240 0.928
Healthy life expectancy 9 213 0.956
90 80
a o
@ | ®
Q
> 80 g 70
2 b
< (9]
3 &
o 70 o 60
5 =
Ko} (o] 7 >
= =
- 60 | o %9 = 50
2 %) B
2 oo g
ks >
2ol %o sS40 f
b=}
. R?=0.928 E R?>=0.956
40 < I I I I 30 I I I I
40 50 60 70 80 90 30 40 50 60 70 80
Observed life expectancy Observed healthy life expectancy

Fig. 2. Scatter plot of observed versus predicted (a) life expectancies and (b) healthy life expectancies

of developed countries (filled circle) and developing countries (open circle)
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Table 4. Determinants, their sensitivities (S), and contribution rates (C) of life expectancy and
healthy life expectancy of 156 countries

Life expectancy Healthy life expectancy

No Determinant S C No Determinant S C
1 AIDS -0304 341 1 AIDS -0322 371
2 Health expenditure 0.247 226 2 Health expenditure 0.200 143
3 Marriage rate -018 128 3 Birth rate -0.193 133
4 Suicide rate -0.144 77 4 Happiness 0183 119
5 Electric power 0.120 5.3 5 Poverty rate —0.166 9.9
6 Intelligence quotient 0.109 44 6 Malaria -0.118 49
7 Water access 0.104 4.0 7  University 0.109 42
8 Birth rate —0.091 3.1 8 Suicide rate —0.082 24
9 Poverty rate =0.079 2.3 9 Marriage rate -0.074 19
10 Inflation -0.072 19

11 Armed forces 0.062 14

12 Malaria -0.034 04
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Fig. 3. Scatter plot of birth rates versus (a) life expectances and (b) healthy life expectancies of
developed countries (filled circle) and developing countries (open circle)
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Fig. 4. Scatter plot of GDP per capita versus (a) life expectances and (b) healthy life expectancies of

developed countries (filled circle) and developing countries (open circle)
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developed countries (filled circle) and developing countries (open circle)
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