How industrial development effects the well-being of population:

A detailed analysis to reveal the underlying mechanics
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effects people’s lives in various ways. The level of is a key indicator for the millennium development goal of reducing child mortality is a combination of the achievements in its three basic
industrialization, often measured by the manufacturing value and is effected by the contribution of the industrial sectors to the total MVA. dimensions. As the analysis shows, all these dimensions are
added (MVA) per capita, is highly correlated with many social o . highly influenced by the
indicators. The higher a country’s industrial development, the i * The coefficients are for the logratio relative sizes of the

more resources are available for human development. between :hi VCAin thﬁ sec;or of interest and an industrial sectors, thus
average of the in the other sectors the human develop-

But an important question that * 4000 bootstrap samples were used to estimate ment as a whole is
helps to gain a deeper under- T N the distributions of the coefficients also significantly ef-
standing of the relation and its e VT IR O ey - o fected. While the
mechanics, is on the influence T U TN * Coefficients for all groups are significant
of the value added (VA) in o

different sectors of manu- ; FEDaaT Wiwy umily W
facturing industry — relative
to the total MVA - on

social indicators.

relative size of the
Using the logarithm of the raw VA per capita in low- and medium-
the groups, only the coefficient for the low-technology technology sec-
industry is significant, but the interpretation is tor has a sig-
misleading (Hron 2012) nificant negative
effect on the
HDI, the contribution of the high-
technology industry to the total MVA has
the most pronounced influence on human

was acquired from different international organi- RObUSt RegrESSion with Com pOSitiﬂnal Data . . development. The estimated coefficient is

very high and significantl ositive.
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* This analysis has also been done for indicators on
education and it showed that the contribution of the
high-technology group has a strong effect on these as well

ell-being of Population

* The INDSTAT 2 2014 (ISIC revision 3, 2-digit) to the total MVA, it is thus realistic that the information is only contained in the ratios between
data set, the online database from UNIDO', the groups. Also, for reliable results, the regression estimates must be resistant against outliers.

comprises industrial statistics, including the value o _ foad S SR , , , L
added (VA), for all 22 divisions of the Compositional data means that information is only ~ Robust regression is & -t o\, is strongly influenced by the relative contribution of
contained in the ratios between the parts. the means to analyze data '° different industrial sectors to the total MVA. To

when outlying data points are suspected. Robust MM-type build appropriate regression models for this thesis, it
estimates were used for the parameters in the three is crucial to be aware of the compositional nature of

| | | | e the data and for the estimates and inference to be
* Ratios can not be used in regression models directly y =By + [31(/)21(/) n Bﬁ')zg) te =123 resistant to outlying data points.

was chosen to be the method of analysis for the data presented here. The VA in the groupsaddup 7/ S\ % W

manufacturing industry. To reduce the complexity
of the analysis, a derived classification into three * Linear regression models are only reasonable if the
technology groups low technology manufacturing, covariates X = (xi,...,Xp)’ carry absolute information

medium-low technology manufacturing, and medium-

high high hnol ing, defined i
's and igh technology manufacturmg efined n e The data must be transformed with the isometric

UNIDO (2010, p. 244), was used. The aggr.egated logratio (ilr) transformation which is given by the basis where y is the value of a social indicator and the z/ Taking into account all these properties of the data,
value added for the three technology groups in 2010 . \/ — 0 are the ilr-transformed ratios of the contribution to the resulting regression models for the Human
A
: D

‘ ‘ log : , i=1...,.D=11=1,...,D the total VA with different bases SEIETRT
was available for 66 countries. T2 K Development Index or many other social indicators and

Achievements in the three basic dimensions of human N 0 To get appropriate confidence intervals for the the value added in the industrial sectors, support the
where (X7, %7, .. X X g5 -5 Xp ) = (X5, X1, - s X115 X141, - - -, XD)

development — a long and healthy life, access to parameters [3,0, their distributions were esti- statement. Especially a large contribution of the high-
knowledge, and a decent standard of living — are * All relevant information about the compositional mated using bootstrapping technology manufacturing industry helps to significantly

. a |
aggregated into the Human Development Index (HDI). part X, is given by z, Fast and robust bootstrap (Salibian-Barrera 2002) enhance human development.

The index was taken from the Human Development Report * Parameter estimates and inference statistics was used, because standard bootstrapping
obtained with the model for z( are only approaches are not suited for robust

° l = 0 ° ° .
interpretable for the parameter of ZI() TEFTEsHon  ESHMEES, 25 e d,ISt”bUtIOn K. Hron, P. Filzmoser, and K. Thompson (2012). “Linear regression with compositional
. . becomes numerlcally un- explanatory variables”. In: Journal of Applied Statistics 39.5, pp. |11 15—1128.
o To get | nfo rm atl (@) 1] Original data ILR-transformed Robust regression Fast and

‘Al inA: - - : data estmates obustbooisize gtgble and recalculation M. Salibian-Barrera, and R. H. Zamar (2002). “Bootrapping robust estimates of regression”. In:
Numerous social indicators for 227 countries are available in about all compositional () —— f of the robust reg- The Anndls of Statistics 30.2, pp. 556—582.

the World Development Indicators database hosted by World parts, D models have nednen v, ression  estimates s UNIDO (2010). Industrial Statistics: Guidelines and Methodology.

Bank3. In this analysis we focused on indicators on povert to be fit to all three  |Siomn,  VAndum —= (a8 ——(%)—— A . | https://stat.unido.org/
4 P v (BZ > computatlonally 2 https://data.undp.org/dataset/Human-Development-Index-HDI-value/8ruz-shxu

health and education. transformations \:th.'le";ﬁ:fl?;E::Sficturing VAnigh J\( - )) A expensive 3 http://databank.worldbank.org/data/IASC 2014/id/e19dc18b
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and is available for 187 countries in 2010.
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