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Methodology of examination the effect of health on economic growth

The main purpose of this article is to examine the effect of health on economic growth. Portion of the
paper explains the different variables, as well as their constructions. In addition, it reveals the sources of datasets and
the estimation tools that have been applied to compute the target. Despite the fact that life expectancy was
considered to be the major variable that affects GDP, there are other independent variables that influence national
income. The article also discusses the research design, data description, measurement and the method of data analysis.
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JI.C. CnankynoBa, A.b. AGbutait
JleHcay IBIKTBIH 3KOHOMHKAJIBIK 6CyTe 3CepPiH 3epTTey MeTO10 10T HSIChI

MakanaHbIH HeTi3ri MakcaThl JICHCayJIBIKTHIH YKOHOMHKAJBIK 6cyre acepin Oaranay O6ouibin Tabbutansl. MakaaHbIH
6ip Oeniri OipHele aybIiCAIBUIAPABI JKOHE ONAPIBIH KYPBUIBIMBIH cunartaipl. COHbBIMEH Katap, MaKcaTka JKeTy
YIUiH ecenTeyle KOJNIAHBUIFAH MONIMETTepAl JKUHAKTAy J>OHE KepceTKiuTepai Oaranmay Keszepi KepceTuIreH.
Opraiua emip cypy y3aktbeirs! JKY¥YO-re ocep eTeTiH Heri3ri ayblcnaibl OOIFaHbIHA KapaMacTaH, YIATTHIK TaObICKa acep
eTeTiH 0acKa Ja TAyelCi3 KepCceTKiTep KapacThIpblIaibl. Makanama, COHBIMEH KaTap, 3epTITey METOJOIOTHIACH,
MOIMETTEPi CUTIATTAY, OJIIICY )KOHE JIe MOJIIMETTEPIl TalAay d/ici YCHIHBUIAIBL.

Tyiiin ce3mep: AeHCayIIBIK, SKOHOMHKAIBIK 6CYy, 9KOHOMETPHKAJIBIK MOJIETbIIH ayblcransuiapsl, OLS.

JI.C. CnankynoBa, A.b. AGbutait
MeTo10/10T sl HCCJIeT0BAHMS BIIMSIHHUS 310POBbSI HA IKOHOMUYECKHii pocT

OcHOBHas 11eJIb JAHHOM CTaThU 3aKJII0YAaeTCs B M3YUCHHH BIMSHUS 3M0POBbS HAa SKOHOMHYECKHUiT pocT. HacTh cTaTbi
OIMCHIBACT Pa3INyYHbIC IEPEMEHHBIC, a TAK)XKE UX KOHCTPYKIMH. KpoMe Toro, mokasaHpl HCTOUHUKH HAOOPOB TaHHBIX
U OLCHKA MHCTPYMEHTOB, KOTOpbIC OBUIM MPHUMEHEHBI /Ul BbIYMCICHUS Hend. HecMOTps Ha TO, YTO CpEIHS
HPOJIOJDKUTENIBHOCTh JKM3HH CUYHTANOCh OCHOBHBIM IIEPEMCHHBIM, KoTopas Bimsier Ha BBII, ects u apyrue
HE3aBUCUMBIC TMEPEMEHHBIC, KOTOPBLIC BJIUAIOT HaLlHOHaJ'[belﬁ JA0XO0na. Takxxke B cTaTbe paccMaTpuBarOTCA
METOIO0JIOIMs UCCIICA0OBaHM A, OITMCAHUEC JAHHBIX, UBMEPECHUA U METO aHaJIn3a JJaHHBIX.

Ki1roueBble cj10Ba: 310pOBbe, SKOHOMUYECKUH POCT, HEPEMEHHbIE IKOHOMETPUYECKON MozienH, Mozienb OLS

Although there are various academic studies on
economic growth and its effect on different health
indicators, only a few researchers have tried to
empirically explain the linkage in the opposite
direction: the influence of health on economic
growth. This is due to the weak causality effect of
health indicators on economic growth and
development, which is actually considered the main
topic in transition countries. Growth theories are
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assign an essential role to human ability; however,
the connection of health to ability and to growth
remains largely unexplored.

As for the data collection, the World Bank
was a major port of call; countries in transition
were grouped into European and Central Asian
(developing only) countries. All variables that
were used in the econometrics model to come are
represented in Table 1.
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Table 1 — Description of variables

Description of Variables

Variable Description

Source

LEXP

It exhibits number of years, the newborn will live if prevailing structures of
mortality at the time of his birth were to remain invariable throughout his life

The World Bank

It provides the number of live births, during the year, per 1000 population

BR ; The World Bank
estimated

DR It mdlc:}tes thf.? number of deaths occurring during the year, per 1000 The World Bank
population estimated

HEXP GDP Sum of public and private health expenditure. It includes family planning The World Bank

activities, nutrition activities. It excludes provision of water and sanitation

Gross Domestic Product divided by number of population. It indicates the
GDP_C sum of gross value added by all dweller producers in the country adding
product taxes and subtracting excluded subsidies.

The World Bank

The wvariables in the table above were
collected using the panel macro-dataset, covering
all countries in transition in the period between
1995 and 2010. For the OLS regression model,
carried out in formula 1, the data transformation
was undertaken in order to improve linearity. The
dependent variable, Gross Domestic Product
(GDP), is transformed into the logarithm of GDP.

Concluding that the main determinants of
health have an impact on the response variable,

the statistical significance of determinants of
health must be assessed. This could be obtained
by comparing the computed p-value with the
level of significance, a. Since it is significant at
the 5% level, the null hypothesis is rejected,
proving that the main determinants of health
influence the response variable.

In order to examine the effect of health on
economic growth, the following model shall be
estimated by way of ordinary least squares:

LNGDP _Ciyy = Bo + [1LEXP; + B2BRit + 3 DRy + By HEXP_GDP;+ u; (1)

Where LNGDP_Cy, (log of GDP per capita) is
usually considered an indicator of a standard of

living of country i in period ¢, Bo indicate the

intercept of the regression line,
LEXP”'—, BR!I’ DRLD HEXP_GDP[t IS an capture

Health indicators and Yi is an error term.
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The Graphical analysis and correlations
section outlines the relationship between the
measurement of the economic growth log of GDP
per capita and some of the other explanatory
variables. First of all, the notable pattern can be
seen in Figure 1, where the comparative
variability of the log of GDP and life expectancy
is very small, and there is a strong and fairly
positive correlation between life expectancy and
the log of GDP. This relationship clarifies the fact
that omitting life expectancy could lead to a biased
result.

Figures 2 and 3 produce a positive, weak
correlation between health expenditure and the

log of GDP and birth rate and the log of GDP,
respectively. However, the results are contrary to
what was expected and it is not sufficient to
conclude that there is a positive relationship, since
this is inclined towards the omitted variable bias.
Omitted variable bias takes place when other
factors (determinants of health) that can
influence GDP are not included.

Nevertheless, Figure 4 reveals the information
that was forecast to occur, and the slope of the
relation is clearly negative. Thus, there is
evidence to suggest that the greater the number of
deaths, the lower the economic growth will be, or
vice versa.

Fitted values ® LNGDP_C |

Figure 1 — Log of GDP per capita and life expectancy

HEXP_GDP

Fitted values ® LNGDP_C |

Figure 2 — Log of GDP per capita and health expenditure of GDP
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Figure 3 — Log of GPD per capita and birth rate
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Figure 4 — Log of GDP per capita and death rate

Table 2 — Correlation between variables
(obs=16)

LEXP BR DR HEXP_GDP LNGDP_C

LEXP | 1.0000

BR | 0.6152 1.0000

R | -0.6312 -0.5045 1.0000
HEXP_GDP 0.6719 0.0998 -0.4075 1.0000
INGDP.C | 09107 0.7684 -0.4613 0.453 1,0000

|
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From table 2 above the logarithm of GPD
per capita is strongly correlated with life
expectancy and birth rate, while with the rest
variables it is moderate correlation.

The regression of the OLS model was
fulfilled using the statistical software package
STATA.

Source SS df MS Number of obs = 16
FC 4, 11) = 46.18

Model 5.19249922 4 1.2981823 Prob > F = 9.0000
Residual .309176114 11 .@281@6919 R-squared = 0.9438
Adj R-squared = ©.9234

Total 5.5@158533 15 .366772355 Root MSE = .16765
LNGDP_C Coef. Std. Err. t P=1tl [95% Conf. Interval]
LEXP 4816066 .8762806 6.31 ©0.0600 .3137142 .6494989

BR .2612173  .@876766 2.98 0.013 .0682423 .4541923

DR 4859626 1508492 2.71 0.820 8757264 .7362188
HEXP_GDP -.1957355  .20@53212 -8.95 0.361 -.6476443 .2561734
_ons -12.2241  4.857702 -2.52 0.829 -22.91583 -1.53237

Figure 5 — OLS model

Overall, it may be concluded that the model
is good. It is observe that Prob > F = 0.0000
and R-squared = 0.9438, meaning that 94% of
the variation in LNGDP_C is explained by the
independent variables. According to the results,
with a 5% significance level, it is apparent that
LEXP, BR, and DR are important explanatory
variables, i.e. the p-value is less than 0.05, but
DR indicates a significant negative effect, because
a decline in the death rate leads to a healthy
economy in a country. The results, as expected,
show that LEXP has a major influence among all
of the determinants, as in this log-linear model, a
per one unit increase in average life expectancy
increase is associated with a 48% increase in
LNGDP_C. Even though the HEXP GDP does
not show a significant effect on LNGDP_C, this
may be because of the omitted variable bias,
since there are other health determinants that
affect LNGDP_C and correlated with one of the
explanatory variable, it is argued that LEXP,
BR, and DR effect the measurement of economic
growth. Therefore, it can be argued that health is
one of the key factors in determining the economic
wealth of a country.

The two-period, overlapping generation model

was performed to determine the effect of life
expectancy on economic welfare, but further
studies are needed to make this model more
deeply empirical. For instance, the model can be
prolonged by adding childhood as the third period
of life, considering infant mortality.

The article also provides empirical evidence
that life expectancy, birth and death rates are three
of the main indicators of a nation’s health, and
examines the influence of these explanatory
variables on the measurement of economic
growth. I have attempted to study the effect of
health using the OLS log-linear model for better
linearity, and found that the life expectancy and
birth rate have a positive and statistically
significant influence on GPD, while the death
rate has adverse and significant effect. Even
though health expenditure should also be one of
the positive determinants of health, insignificance
results were included, which might be due to
omitted variables. Despite that, I tried to answer
the question of my research and set up a
response model, but the article was not able to
examine the absolute significance, due to limited
data and time constraints, and this is an area that
remains for future research.
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