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Abstract

Our contribution aims to analyze the compiebationship between the phenomena of social
exclusion and literacy, moreover considering tlymificant implication on economic growth. The
aim, by analyzing cross-country, is first to deserthe situation of social exclusion with the uge o
specific socio-economic variables, and second tapave the levels of education and training of
each country. These two phenomena are mutuallyantled, as a low level of literacy in affecting
the employment status precludes the possibiligrni@r and operate freely in society, while poverty
and persistent social exclusion of a person or lfammiakes difficult to address appropriate
educational and training paths. Our analysis hasetbre rejoined two issues which are now
particularly examined and influence almost all dexis made by policy makers, especially in the
Western world. The first issue is the level of eation, and through appropriate investment it
should constitute the human capital of a countrg,gecond is the relational conditions of society,
which underlies the so-called social capital. Thgetthese two types of intangible capitals
constitute a strong support for the long-term depelent of a nation. Our quantitative analysis is
also addressed to detect differences and pecidsmbetween the different national realities, with
the ultimate aim to understand which socio-econowaigables affect the processes of education
more directly.
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1. Introduction

The level of education for an individual represemispecially in modern Western societies, a
potential effective indicator of the level of wanlgi capacity, the so-called productivity, but also
implies other less observable skills, but equaiiyhidicant. These are the essential knowledge for
living in society as dynamic players, without ingng the risk of being excluded from those who
are its traditional and contemporary activitiest Bxday there are many limitations to the normal
training of an individual, and in some cases, tolelgroups of disadvantaged people. Considering
for example the problem of poverty, a phenomenan diften affects the most vulnerable groups,
including their children, the elderly and ethnicnimniities. Children living in families at social kis
or below the poverty line, see foreclosed the lmbstnnels of education and training, finding
obstacles in the first few years of training schaold this could affect the subsequent paths of
training and prevent achieve adequate levels otan. For adequate levels of education we
mean the level of training which, for each cultared society, is considered optimal in order to
access to stable employment and profitable, so have no risk of not being able to participate in
society. However, if households living below thevedy line are the most at risk, we must
remember those with only one parent, those who liveneighborhoods with little social
organization, and even those belonging to ethnreligious minority. Moreover, strong correlation
between the terms llliteracy and social exclusiomes to us in some more complete definitions of
literacy have been given over time. An example lievigled by the General Conference of
UNESCO in 1978 which provides several definitioh$iteracy. The first: A person is literate who
can with understanding both read and write a stsamiple statement on his everyday ’lifevhile
the second is more compleXA person is functionally literate who can engagalirthose activities
in which literacy is required for effective funatiag of his group and community and also for
enabling him to continue to use reading, writinglasalculation for his own and the community’s
developmernit.They range from the simple ability in writing anelading to the reasoning skills and
development of different ability and expertisejriolude situations about social life and the use of
their knowledge adequately. We are not referringetyeto the increasing of more cognitive
abilities which allow to reach higher levels of enstanding, but also the manner in which those
who have these skills can exploit them to coexisa istable and balanced society to which they
belong to. This particularly includes the definiti@ffered by the International Adult Literacy
Survey (see OECD/Statistics Canada, 2000)he" ability to understand and employ printed
information in daily activities, at home, at workdain the community - to achieve one’s goals, and
to develop one’s knowledge and poteritiBefinition used by the OECD (2010) which addsttima
more 1...] Differences in levels of literacy matter botboaomically and socially: literacy affects,
inter alia, labour flexibility and quality, employnt, training opportunities, income from work and
wider participation in civic society.Furthermore, the IALS Final Report (OECD / Statis
Canada, 2000) shows a number of relationships diietdacy: for example, those countries with
higher literacy scores had higher labour forceigigetion and shorter work hours. Countries which
have a high proportion of adults with low prosellskiand (conversely) those which have a low
proportion with high prose skills, had lower GDFP papita. The higher the proportion of adults
with low prose skills, and the lower the proportmaith high prose skills, the lower that country’s
GDP per capita.

Public intervention may partially cope andhstand the mentioned problems related to lack of
literacy, with a significant long-term goals in erdo obtain a plentiful and robust level of natibn
human capital. This is now a fundamental part ohynaconomic studies concerning growth and
development, as it is considered, when it is regest in a high quality, safe tool to foster the
virtuous processes of economic growth. But the demphenomenon of education and training of
individuals, cannot be regarded only as generatathnal teaching base of general educational
foundations, for both the need for a training pamgmore complete and durable (just think of the
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increasingly popular process called lifelong leagyi and the standpoint that we could define
quality. This means not only prepared trainers, ashefjuate public and private investment, but also
a rational project to provide all individuals invel in education in the sense of common rules and
social (see, for example, Grossman and Kim, 19Bf7@se are the foundations for building a solid
social capital, itself a determinant of socio-eaoi®m development processes (see among others
Gradstein and Justman, 2002, who have combineldeirrdalationship between social capital and
economic growth, also the education processes).

People who cannot, by choice or compulsieach satisfactory levels of literacy, are to be
among the weakest in society, and go toward theghena of social exclusion. It can be observed
the problems caused by poor literacy through twiatjessues. The first concerns the limited
prospects of finding employment opportunities fafesand protected, the second considers the
defective contribution which people supplies in #oeio-economic system, above all in terms of
labour productivity. The difficulty in finding a [ involves a certain separation from society,
depriving the individual of the ability to fully @koit the possibilities offered by his contemporary
world. The individuals, though not in poverty, wilave the opportunity to engage in specified
conduct that are characteristic of each societgl, @mnstitute a general need to be met. Therefore,
the path that is likely to take is degeneratived &ads to conditions close to poverty as relative,
which tends to become a phenomenon that is passedén generations. Poor parents in fact,
cannot guarantee the optimal education for theildidn (about the ratio of costs for education,
inequality and transition between generations, aaeng others Grossman, 2008; and Galor and
Moav, 2004), while parents who are socially exctudepresent a source of social exclusion for
their children. The education level of a person loariound through the years of school attended, or
through qualifications acquired. In particular,tms work we observe the influence which some
typical variables, related to the processes ofasamclusion, can have on the average level of
education of a country. It is known that the ecomooonditions may affect the ability to achieve
high average levels of education, but also thengtheof education and social capital, based on it,
constitute a lever of development (see among othemsple and Johnson, 1998). Gradstein and
Justman (2002) analyze the importance of a broadnmumn cultural basis to start those basic
functions of effective interaction between indivadst The spread of education and in general of
literacy may be a fundamental policy goal in tryitm establish virtuous processes from an
economic standpoint. Essentially, the main aimwfempirical study is to demonstrate how certain
variabled which characterize social exclusion have obviatisiénces on the literacy rate. Then it
is briefly compared the effect of this variabletbe level of economic development of a country.

The framework of the paper is organized dtovis. We start in section 2 showing the
methodology used. Then we proceed in section 3 wighreliminary empirical investigation on
literacy rate and the expectancy variables. Ini@eat are presented the results of the multivariate
regression model. The findings of the factor analysith maximum likelihood method and
VARIMAX rotation are dealt with in section 5. Fueimore, section 6 focuses on multivariate
regression model for literacy rate with maximunelikood components. We conclude in section 7.

! We have collected the cross-country dataset fradESCO (2010) and World Bank (2010). For the crassatry
analysis we provide see also Levine and Reneltl(19992), de Gregorio and Lee (2002), Hoover ané2@004).
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2. Methodology applied for empirical analysi®n literacy rate for 30 countries

In this paper we analyze literacy rate bysiesquares method, factor analysis with maximum
likelihood method and hierarchical cluster. The moet of least squares is a standard approach to
the approximate solution of over determined systéWMsser, 1996; Freund 2003), i.e. sets of
equations in which there are more equations th&mawns. Least squares means that the overall
solution minimizes the sum of the squares of tmeremmade in solving every single equation. The
most important application is in data fitting: thest fit in the least-squares sense minimizes the
sum of squared residuals, a residual being therdifice between an observed value and the value
provided by a model. We consider a linear regressiodel: hence the model comprises a linear
combination of the parameters:

FOwB) = ) Bidyxd) ()

j=1

where the coefficientspj, are functions of; . Letting:

P

=~ 2

Then we can see in case (2) the least sepsdir@ate (or estimator, in the context of a random
sample) g is given by:

B=X"X)"X"Ty (3)

Hence we consider the response variabldiasa function of the regressors:
yt=,80+ﬁ1x1+---+,8kxk+et (4)

In our paper we analyze literacy rate (LR¥unction of school enrollment consisting in pre-
primary (PRE), primary (PRY), secondary (SEC) atidry (TER); GDP real growth rate (GDP);
long unemployment rate (LUR); public spending omaadion as percentage of GDP (PSE) and
public spending on education as percentage of gavemt expenditure (PGE); children out of
school (COS). The analysis regard 30 countries iffgrdnt continents and we consider mostly
countries of Organizations for Economic Co-operatamd Development (OECD). The model we
provide is the following:

LR = ﬁo +E1PRE + ﬁzPRY +ﬁ3SEC +ﬁ4TER +ﬁSGDP +ﬁ6 LUR +ﬁ7PSE +E8PGE +ﬁgCOS (5)

Therefore in the next study we apply factoalgsis in order to reduce the high number of
variables of the model (5). Factor analysis isatittcal method used to describe variability among
observed variables in terms of a potentially lowamber of unobserved variables called factors
(Mardia, 1980). In other words, it is possible, éxample, that variations in three or four observed
variables mainly reflect the variations in a singl®bserved variable, or in a reduced number of
unobserved variables. Factor analysis searchesufdr joint variations in response to unobserved
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latent variables. The observed variables are mddeddinear combinations of the potential factors,
plus an error terms. The information gained abdw interdependencies between observed
variables can be used later to reduce the setradbles in a dataset. Factor analysis is related to
principal component analysis (PCA) but it is noentical, because PCA performs a variance-
maximizing rotation of the variable space andketinto account all variability in the variablés.
contrast, factor analysis estimates how much of vheability is due to common factors
(communality). The two methods become essentigjlyvalent when the error terms in the factor
analysis model (the variability not explained bymoon factors, see below) can assume the
constant variance. In fact principal component ywial(PCA) involves a mathematical procedure
that transforms a number of possibly correlatedaiées into a smaller number of uncorrelated
variables called principal components. The firshgpal component accounts for as much as
possible of the variability in the data, and eadeceeding component accounts for as much as
possible of the remaining variability. PCA is matiaically definedas an orthogonal linear
transformation that transforms the data to a newrdinate system such that the greatest variance
by any projection of the data comes to lie on thset fcoordinate (called the first principal
component), the second greatest variance on tlemdeoordinate, and so on. PCA is theoretically
the optimum transform for given data in least squerms. For a data matriX;’, with zero
empirical mean (the empirical mean of the distitruhas been subtracted from the data set), where
each row represents a different repetition of tkgeement, and each column gives the results from
a particular problem, the PCA transformation isegivwy:

YT =x"w =vxT (6)

where the matriX is an m-by-n diagonal matrix with non-negativel neambers on the diagonal
and W'V is the singular value decomposition (svd)Jbf In our analysis we tried to apply
principal component analysis but we find not-goesutts. Therefore we use maximum likelihood
method with VARIMAX rotation considering an extremt based on eigenvalue with eigenvalue
greater than 0,5. Indeed, in this kind of choice fined a good response of components. Before
trying this method, we analyze literacy rate alemsidering an extraction base on eigenvalue
greater than 1 but we discover a low result. It faaximum likelihood estimation (MLE) is a
popular statistical method used for fitting a statal model to data, and providing estimateslier t
model’s parameters (Besset, 2001). The method &frmemn likelihood corresponds to many well-
known estimation methods in statistics. The samp#an is then the maximum likelihood estimator
of the population mean, and the sample varianca idose approximation to the maximum
likelihood estimator of the population variancer ofixed set of data and underlying probability
model, the method of maximum likelihood selectsieal of the model parameters which maximize
the likelihood function. Maximum likelihood estin@a gives a unified approach to estimation,
which is well-defined in the case of the normatriiition and many other problems.

In applying MLE we suppose that there is a samplgx,,...,x, of n independent and
identically distributed (i.i.d.) observations, comifrom an unknown distributiorf,(-). It is
however known that the functiofi) belongs to a certain family of distributiofg(: [6), 0e®},
called the parametric model, so tfigt= f(: [6,). The valued, is unknown and is referred to as the

“true value” of the parameter. It is desirableitwfsomed (theestimatoj which would be as close
to the true valu@, as possible. Both the observed variableand the parameté can be vectors.
The variablesx;may be non-i.i.d., in which case the formula belfaw joint density will not
separate into individual terms; however the genenaliples would still apply. To use the method
of maximum likelihood, one first specifies the jbokensity function for all observations. For i.i.d.
sample this joint density function will be



fx1, X2 w00, X010) = f(x110) * £ (x26) - f (x,160) (7)

We may extend the domain of the density floncso that the density is also a function of the
parameterd. Then, for a given sample of data with observelllesx,, x,, ..., x,, the extended
density can be considered a function of the parantetThis extended density is the likelihood
function of the parameter:

L0111 0) = f it X0, 010) = | [ FCx110) (®)
i=1

However, in general, the likelihood function is moprobability density. In fact, it does not need
to be an additive function, thus it is not a prabgbmeasure. In practice it is often more
convenient to work with the logarithm of the likediod function,In £, called the log-likelihood, or
its scaled version, called the average log-likedito

n
1
InL(O| %y, ..., %) = Z In f(x,10), ?=2ins 9)
i=1

Indeed? estimates the expected log-likelihood of a siragieervation in the model. The method

of maximum likelihood estimate&, by finding a value o# that maximize€(6|x). This method of
estimation is a maximum likelihood estimator (MLd&)f,,:

0,0 = arg max 2(0|xy, ... x,) (10)

In applying maximum likelihood estimation, we can identify a point estimate referred to
each countries considered in our analysis. Furthermore in the application by maximum likelikloo
we use VARIMAX rotation (Jakeman, 2008). We knowtthn quantitative methods, a VARIMAX
rotation is a change of coordinates used in pralagomponent analysis and factor analysis which
maximizes the sum of the variances of the squavaditgs. That is, it seeks a basis that most
economically represents each individual, so thahemuntry can be well described by a linear
combination of only a few basic functions:

k

p k /P z
Y
Ryarimax = arg mP?X Z Z(AR)?]' —5 Z(AR)% (11)
i=1 ]=1 i=1

j=1

wherey = 1 for VARIMAX. Variance maximizing rotation is oftensed in surveys to see how
groups of countries measure the same phenomenaurinase how the 30 countries considered
distance themselves.

Ultimately we use hierarchical clustering (Ma, 2001), which is a method of cluster analysis
which seeks to build a hierarchy of clusters. 8tyegts for hierarchical clustering generally fatioin
two types, but we use only agglomerative method thaa bottom up approach, in fact each
observation starts in its own cluster, and pairslu$ters are merged as one moves up the hierarchy.
In general, the merges and splits are determines gneedy manner. The results of hierarchical
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clustering are usually presented in a dendrogramoréler to decide which clusters should be
combined (for agglomerative) a measure of disshityidetween sets of observations is required. In
most methods of hierarchical clustering, this isieeced by use of an appropriate metric (a measure
of distance between pairs of observations), ankade criteria which specifies the dissimilarity o
sets as a function of the pairwise distances oémasions in the sets. We chose Euclidean distance:

lla = bll, = /Z(ai—boz (12)

We used the linkage criteria maximum or completkdge clustering that determines the
distance between sets of observations as a funatithre pairwise distances between observations:

max{d(a, b): acA, beB} (13)

We apply this method oh hierarchical clusteorder to identify any consistency between the
countries considered, and part of the same clasterell as the heterogeneity between clusters.

3. Preliminary empirical investigation on lieracy rate and the expectancy variables

The following analysis refers to 30 countrggsne of which are OECD members, ranging a
period of time 2007/2009. The first analysis parfsrthe calculation of average values, lowest and
highest values reported for each variable undeatystWariables that we analyze are: literacy rate,
GDP real growth rate, pre-primary, primary, secondand tertiary instructions as percentage of
total population by every instruction of every ctyn long term unemployment rate, public
spending as percentage GDP and public spendingeesemiage of government expenditure,
children out of school as percentage of total chitdout of school in vary countries. In the next
page we show the results obtained from descriptnzdysis:



indicator mean lowest highest indicator mean lowest highest

literacy rate 98,254 88,7 99,8 tertiary 0,413 0,01 0,968
Turkey Latvia Netherlands U.S.
GDP real long
0,003 -0,041 0,045 1,760 0,045 5,988
growth rate unemployment
Latvia Poland Mexico Slovakia
rate
public expen.
pre-primary 0,891 0,159 1,233 0,051 0,019 0,086
perc. GDP
Turkey Spain Austria Japan

public expen.

primary 1,058 0,549 1,577 0,132 0,034 0,281
perc. Gov.

Portugal Spain Portugal Latvia

children out of

secondary 0,785 0,183 1,479 hool 0,030 0,0002 0,416
schoo

Netherlands Australia Luxembourg  U.S.

Table 1: average, lowest and highest values foeidggnt and expectancy variables.

Literacy rate has a mean value equal to 98@5this average is referred to 30 countries
considered in our analysis. The minimum is 88, Md & represented by Turkey, the maximum
value is represented by Latvia and is almost 1082 real growth rate has its minimum value in
Latvia, the same regards other countries such ag&ty and Ireland which show negative values,
while the highest refers to Poland. The average @&aP growth rate is near to zero, because in
recent years there has been a stagnation and imtesg®conomy. The several education levels get
the minimum value by Turkey, Portugal and Nethettaim the four categories considered. Slovakia
shows the highest value reported for long unempeymate. Furthermore, Austria and Portugal
are the countries with lower usage rates of pugending in education. Finally the variable related
to children out of school shows its maximum valume U.S. and this percentage is always
conditioned by a high population abundance, anchete simultaneously a high degree of school
drop-out. In the next section we begin the analgdighe literacy rate applying multivariate
regression method, maximum likelihood method amndteking analysis to highlight the differences
in education levels in recent years in the cousittensidered.

4. Results from the multivariate regression model

A first analysis of the variables relatedettucation highlights a high variability in data doe
different density of countries considered. For eplnUnited States has only in the pre-primary
school more than 12 million of people, whereas &ulation exceeds 300 million inhabitants
(source:data from the U.S. Census Bureau, 20IXhis indicates that data is based also on cgisntr
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population size. The same is true for Mexico, Jagrash France, which show a high abundance of
individuals enrolled in different educational leveln contrast, countries which show less members
are represented by Iceland, Ireland, Latvia, Luxamn@ and Slovenia. This variability is also
confirmed by symmetry and kurtosis indices showhigh values; this indicates an asymmetry of
these distributions compared to normal one. We idenghat parameter is normal when most of
data are distributed in average value, howeveruinresults values are distributed more even in
areas of tail. Hence, literacy rate and childrenafischool show an asymmetry of information: it is
apparent, as there are quite different from theicentages. Some countries have 99% of schooling,
but many others are below 90%. While long term ypsleyment rate, public spending and GDP
real growth rate report almost a normal distribmtiovith low variability. Examining
interdependence between variables we notice sfgomgpings of countries in relation to education
levels and economic growth. Considering differ&viels of education relate to each other, we note
high direct relations. However, we note that in thosuntries the literacy rate has percentages
between 90 and 99%. While long unemployment ratevsha clear grouping of countries in the
lowest percentages of literacy rate. This indicdked with increasing of the degree of education
levels the long unemployment rate decrease, as iwilteasing grades of schooling individuals
encounter greater job opportunities. Our aim hen® ianalyze literacy rate relationship with other
variables presented in section 3. We use a mullitearegression analysis and mathematical model
proposed is (4), while in terms of variables is. B¢fore applying (5) we perform other types of
relationships: we have first investigated literaate as a function only of education variablesnpthe
literacy rate only with variables related to so@atlusion. Observing our results of statisticatse
for significance of the parameters and considetirgbest fitting to data, we choose to consider
model as a whole: indeed, in order to identify tdptimal model applied we use also education
variables as percentages of total education irmifft countries; resulting data are not satisfgictor
for the significance of the parameters in any kioid linear combination calculated. Thus,
combination of economic growth, education leveld ancial exclusion variables leads to a better
result than analytical models considered singlyloong we show the model results:

adjusted R std. error of

R R square square the estimate

0,472 0,223 -0,081 0,0227069

Table 2: determination index.

constant 0,988 tertiar -3,476E-5
(0,024) y (0,001)
-0,003 0,001
GDP (0,247) long unemployment rate (0,003)
. -0,836 . 0,121
pre-primary (0,434) public expen. perc. GDP (0.274)
rimar 0,090 ublic expen. perc. Gov 0,086
primaty (0,101) P pen. perc. Gov. 0079)
-0,048 . -0,018
secondary (0,070) children out of school (0,054)

Table 3: multivariate analysis of literacy rate.



In table 3 we report parameters resultingefach variable analyzed and we report in brackets
standard error for each parameter. The resultalgasitive and negative coefficients. Parametric
values obtained are very small and tend to zerthimse coefficients concerning variables of social
exclusion. The significance of the coefficientsally, refers to pre-primary education whereas a
margin of error of 0,05. Hence, the coefficientued are not significant for low margins of error.
Only constant obtains the significance of the patemfor the analysis. We note also a low
correlation and determination index stands on Q,#88 value does not give a normal adaptation to
observed data.

The overall results are not satisfying: weehaot found any significance with variables refate
to education or those linked with social exclusibhis result lead us to use other analysis, chgosin
to apply factor analysis. Indeed, we note thatethisra redundancy of information due to the
presence of variables that are quite similar tdhedher: i.e. in the case of education we have many
variables. This redundancy of information is knoaga multicollinearity of variables and leads to
greater dispersion of values; therefore to elinengtwe chose to use factor analysis, but in this
case we apply different types of analysis. Thet farse refers to principal components using (6).
Results are not quite satisfactory, in fact we fentdigh variability of components and we cannot
explain the phenomenon of literacy rate. The subsejanalysis is to apply maximum likelihood
method. In the next section we report results af.th

5. Factor analysis with maximum likelihood m#hod and VARIMAX rotation

In the following factor analysis we apply theaximum Likelihood method to identify new
components of the model (10). Therefore we use mméghod with VARIMAX rotation (11)
considering an extraction based on eigenvalue evganvalue greater than 0,5. Below we show the
results:

Initial Extraction

GDP 0,190 0,608
pre-primary 0,347 0,828
primary 0,237 0,731
secondary 0,107 0,728
tertiary 0,505 0,916

long unemployment rate 0,208 0,958
public expen. perc. GDP 0,250 0,935
public expen. perc Gov. 0,287 0,384
children out of school 0,489 0,610

Table 4: initial and extraction values with maximiikelihood method.
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In table 4 we report the initial and extractioneaich variable according to maximum likelihood
method. We note that initial value of each varidhlreases with extraction. In particular thera is
good extraction in variable referred to long unemgpient rate and public spending as percentage
of GDP. Once that we calculated extraction we trydduce variability of the phenomenon and
eliminate multicollinearity in the distribution viitmaximum likelihood method. Following we
show results:

Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues Loadings Loadings

% of  Cumulative % of Cumulative % of Cumulative
Factor Total Variance % Total  Variance % Total Variance %
1 2,247 22,467 22,467 1,440 14,401 14,401 1,229 12,295 12,295
2 1,595 15,952 38,420 1,578 15,778 30,179 1,050 10,500 22,795
3 1,344 13,441 51,861 0,888 8,875 39,054 0,973 9,729 32,524
4 1,173 11,733 63,594 1,058 10,575 49,629 0,956 9,562 42,086
5 0,878 8,785 72,379 0,890 8,896 58,525 0,915 9,151 51,237
6 0,830 8,297 80,676 0,585 5,852 64,377 0,860 8,604 59,841
7 0,707 7,074 87,750 0,488 4,879 69,257 0,754 7,541 67,382
8 0,561 5,614 93,365 0,492 4918 74,175 0,679 6,792 74,175
9 0,410 4,099 97,464
10 0,254 2,536 100,000

Table 5: initial eigenvalues, extraction sums afaed and rotation sums of squared.

In table 5 we report initial eigenvalues, egtien as sum of the squares and rotation method
used: this method still shows a great dispersiah@fvariability. In fact, the main components are
very high number. This result is expected becae$erance data set is represented by a wide
variety of variables. In fact, with four componenis find an explanation of variability by 63%.
With eight components we obtain 93% of variabilaf the phenomenon. Once we calculate
eigenvalues we report results of factor matrix:
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Factor

1 2 3 4 5 6 7 8
long unemployment
0,926 -0,278 0,144
rate
public expen. perc Gov.  -0,387 -0,151 0,186 0,244 0,158 0,297

public expen. perc GDP 0,184 0,858 0,404

children out school 0,566 -0,339 0,143 0,205 0,164 0,269
tertiary 0,545 0,499 -0,556 0,219
pre-primary -0,248 0,306 0,779 -0,224
secondary 0,162 0,139 0,703 -0,403 0,133
primary -0,247 0,265 -0,301 0,450 0,507 -0,213
GDP -0,242 -0,150 -0,115 0,362 0,254 -0,555

Table 6: factor matrix.

In factor matrix we show the importance of each ponent on every variable analyzed. The
first component explains in particular the phenoamemf long unemployment rate, while the
second one relates to public spending as percenfa@®P. The fourth, fifth and sixth are related
to the several education levels. Then applying WARK rotation, we obtain different results:

Factor
1 2 3 4 5 6 7 8

Tertiary 0,857 0,198 0,135 -0,292 -0,181

Children out school 0,632 -0,135 0,173 -0,335 0,140 -0,139
Long unemployment 0,965 -0,116

Public perc GDP 0,209 0,924 -0,165
Primary 0,839 0,104
Public perc Govern -0,224 -0,220 0,375 0,329 -0,142

Pre primary -0,145 0,850 0,262

Secondary 0,839

GDP -0,122 0,755

Table 7: VARIMAX rotation.
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VARIMAX rotation is similar to the results obtainddom factor matrix, but the results of
variables are different: in fact, the first componis related to education levels and childrenajut
school. While the second one concerns long unempoy rate. The third is related to public
percentage of GDP and the fourth, fifth and seveetérs to the importance of education in pre-
primary, primary and secondary schooling. Finalg calculate the factor transformation matrix.
Below there are the results:

Factor 1 2 3 4 5 6 7 8
1 0,299 0,906 0,143 -0,217 -0,014 -0,123 0,007 0,084
2 0,500 -0,303 0,764 -0,067 -0,151 -0,098 0,105 -0,163
3 -0,637 0,239 0,573 0,272 0,189 0,266 -0,010 -0,168
4 0,241 -0,073 -0,034 -0,305 0,809 0,409 0,124 -0,078
5 0,120 0,049 -0,033 0,511 0,086 -0,021 0,770 0,346
6 0,407 0,068 -0,038 0,664 0,079 0,286 -0,543 0,072
7 0,021 0,002 0,020 -0,242 -0,480 0,783 0,101 0,295
8 0,129 0,133 -0,252 0,146 -0,209 0,204 0,274 -0,849

Table 8: factor trasformation matrix.

In the factor transformation matrix we report résuf factor matrix with VARIMAX rotation
considering every principal component; thus, wewslaolittle changing in the distribution of the
phenomenon under analysis. Indeed, the influen@adh variable is conditioned by presence of a
large number of components which can explain thenpmenon itself. Multicollinearity of the
variables is decreased by the application of faat@lysis, but we note there is a dispersion of the
phenomenon caused by some variables in the disbthiOnce we calculated the components with
maximum likelihood method we apply multivariate megsion analysis using components resulting
from factor analysis. In the next section we repesults of this new analysis.

6. Multivariate regression model for literacyrate with maximum likelihood components

Factor analysis is helpful to use resultimgnponents for regression multivariate analysis of
literacy rate. The first analysis is conducted adersng eight components. Following we show the
results:

adjusted R std. error of

R R square square the estimate

0,981 0,963 0,950 0,4876017

Table 9: determination index.
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constant 98,255 REGR factor score 5
(0,085)

REGR factor score 1 -0,053 REGR factor score 6
(0,093)

REGR factor score 2 -0,035 REGR factor score 7
(0,089)

REGR factor score 3 0,041 REGR factor score 8
(0,092)
REGR factor score 4 -0,100
(0,101)

0,429
(0,098)
2,455
(0,104)
-0,146
(0,102)
0,214
(0,112)

adjusted R std. error of

R R square square the estimate

0,978 0,957 0,953 0,4753965

Table 11: determinatindex.

8,255
Constant
(0,083)
0,425
REGR factor score 5
(0,096)
2,461
REGR factor score 6
(0,102)
0,190
REGR factor score 8
(0,108)

Table 12: multivariate regression model for litgraate with
maximum likelihood principal components

Table 10: multivariate regression model for litgraate with maximum likelihood components.

In table 9, we note a high value for determinatiodex, which reaches 0,981. In previous
analysis it reached only 0,223, hence this modeéiter than previous one. We consider also that in
this model we include all components extracted aximum likelihood method. We note that in
table 10 we show a significant parameter only tfonponent 5, 6 and 8 (besides the constant is also
significant). The three components have a sigmfteafor a margin of error of less than 0,001, this
result is satisfactory for our analysis. Consedyene repeat multivariate regression analysis
considering only these three components:
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In table 11, we report the value of determamaindex of this analysis. The result is very iam

to that reported in previous analysis, standingd@v8 but it is related to the use of only three
components. This result is the best analysis weenf@dthe phenomenon of literacy rate respect to
all variables and all components considered preslouParameters are significant for all three
components calculated with tolerance of less th@010 Overall, we report an excellent result of
analysis, while these three components are suitid® explain the phenomenon of literacy rate.
Consequently we consider that component 5 regatdsation level, while component 6 is social
exclusion of various countries, and 8 is econorimponent represented by GDP real growth rate.
Below there is a chart which reassume values efddy rate, expected and residual values of the
last model:
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Figure 1: literacy rate model with observed, presticand residual values.

In figure 1 it is clear that expected valwéditeracy rate are very similar than observedadat
Determination index confirms an optimal approxiroatiof theoretical to real data. Moreover,
success of the model is confirmed by residual waMbich tends to zero and have very small
variations, furthermore we note that residuals @slare also distributed randomly: this indicate a
good result of analysis. Finally on horizontal awis report names of the countries: each value
belongs to literacy rate values. In figure 1 weenibiree countries having a literacy rate below than
other countries considered, and we can be see ligheespikes downwards due to smaller values.
The three countries are: Mexico, Portugal and Twrkéaving identified the presence of a lower
literacy rate for these countries we have dividedntries by a clustering to evidence differences
between them.
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7. Hierarchical cluster with maximum likelhood components for literacy rate

In this final section we analyze literacyeratith component 5 and 6 extracted in factor amalys
with maximum likelihood method. For analysis we sider a hierarchical cluster, applying an
Euclidean distance and a complete linkage clugiesihich are presented in methodology section
as (12) and (13). By means of the dendrogram (@mtrted here) we find 3 important clustering.
Thus, once divided countries in question in thiesters we report results graphically:
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Figure 2: hierarchical cluster with maximum likeldd components for literacy rate.

Figure 2 shows that cluster analysis is &opto components 5 and 6 extracted by maximum
likelihood method. The sixth component regards ao@xclusion variables such as long
unemployment rate and children out of school, wiiie fitth component represents education
levels which consists in pre-primary, primary, setary and tertiary schooling. Figure 2 shows also
a cluster consisting of a single country that isk€y. This country presents the lowest literacy rat
compared to other countries, and indeed in ourdigsl placed at the bottom left contemplating a
lower level of education levels than other coustri& second cluster is composed by Mexico and
Portugal, in which these countries are locatedvio different areas, because Portugal is closer to
other countries, while Mexico is ranked higher tiaortugal. Moreover, these two countries are in
the same cluster because they have a lower liteedeythan other countries considered, and a lower
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education levels. The third cluster is represeitgdnajority countries, which report the highest
levels of education and social exclusion standimgva the three countries discussed previously. In
conclusion we can affirm that literacy rate, coesal as a factor of social exclusion, can be
affected by social exclusion variables. This cdondihg cannot occur early in the analysis, because
of the heterogeneity of data has led to differestlts. As a consequence, overall both the restilts
multivariate regression model and those relataddgimum likelihood method and cluster analysis
confirm an exclusion of Turkey, Mexico and Portudak to their relatively lower education than
other countries concerned. The condition of retatow education levels headed to the last three
countries leads them on a multidimensional prooégsogressive social disruption.

7. Concluding remarks

The aim of our study has been to examine t@tain variables which characterize the various
processes of social exclusion have an impact enaty rates in terms of education in a large
number of countries. It is known that the compldemomenon of social exclusion has a great
influence on the economic performance of a couthirgugh a variety of channels. We focus on the
average education level of each country concermddch as in the case of social capital, is
influenced by several variables that can be trawmedocial exclusion itself. When the socio-
economic conditions are difficult for individuasich as widespread poverty and unemployment, it
is more difficult to undertake and maintain optinpaths of education and training. This occurs
more in Western countries, where competition ishhégnd are increasingly practice of lifelong
learning, and where human capital has a crucialirothe dynamics of growth and development.

The lack of an adequate literacy, relativetiie average level of each social community,
increases the risks of acquiring a working systeotgeted, but also the need to learn to live givill
with others. These rules of social behaviour wtaod usually shared in the family context, as well
as in that of school and neighborhood, and whewy thé they come to represent a drive toward
exclusion from the society which one belongs téeracy and education in particular are therefore a
foundation of a civil society who wants to grow terms of social, cultural, and economic
prosperity and should be a national policy objextof promoting them, often through direct
incentives to the weaker groups of society. Theabdes which we consider in order to observe the
effects on the literacy rate, for the cross-couatrglysis we provide, cover the economic aspects of
the school enrollment rates at various levels,dist public investment dedicated to education. We
know that conditions which hinder educational peses may result from economic households
difficulties, which in turn are often influenced bgconomic conditions, especially for people
already at risk. It is also interesting to takeviatcount the number of students enrolled at variou
educational levels as an indicator of widespreahgh in terms of behaviour toward education, as
well as the economic outlook of households. Acaggdp the findings of an initial analysis, we do
not verify a strong relationship of literacy witbcsal exclusion: the basic problem is due to the
heterogeneity of the data in the countries conaerAaother problem we face is the redundancy of
information in the variables analyzed: we find fresence of multicollinearity which led us to
apply a point estimate in the dataset.

However, factor analysis with maximum likeldd method has been useful to indentify the
main components in the estimate of literacy rdtbas been necessary to add a variance maximum
rotation to transform parts of the model. Finalle identify three components which can explain
the overall dispersion of the phenomenon of litgreate: then, we have obtained a phenomenon
composed from nine initial variables to three ueigariables. Finally we group the 30 countries in
three key clusters which have naturally excludedseh countries with education and social
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differences than others. Countries that suffer iestoh are Mexico, the Turkey and Portugal. In
these countries we note the presence of a literateylower than any other and a very important
element of social exclusion. Ultimately, our anaybkas served to recognize the differences
between countries both in terms of literacy atgbeial dimension. Indeed, we believe that social
exclusion is one of many determinants of a cousttiteracy rate and evidence we study has
confirmed empirical differences and heterogeneitydifferent countries, but we have identified
also the presence of different continental readsyAustralia, U.S. and some European countries
which regarding literacy aspects have strong sritigs.
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