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Abstract

This paper attaches particular attention to the unequal dimension of education in Africa using
several indicators. To account for the dynamics of the reduction of inequalities, we estimated the
validity of the Kuznets curve of education. The results suggest that the shape of the Kuznets curve
depends on the measure used to approximate inequality. Indeed, the assumption of the Kuznets
curve is checked if the standard deviation of schooling is used. For its part, the Gini index
maintains a significant negative relationship with the average number of years of study. The results
also applies to all African countries and for each group of countries with a significant advance in
reducing inequalities initiated by English speaking countries.
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Egitimde Firsat Esitsizligini Azaltmaya Yénelik Egilimler: Afrika Verileri Uzerine Ampirik
Bir Calisma

Oz

Bu calisma, cesitli gostergeler kullanilarak Afrika’daki egitim esitsizligine dikkat c¢ekmeyi
amaclamaktadir. Egitim esitsizligini azaltmaya yonelik dinamikler, egitimde Kuznet Egrisi’nin
gecerliligi baglaminda ele alinmistir. Ortaya ¢ikan sonuglar, Kuznet Egrisi’nin seklinin ortalama
esitsizliginin dl¢iilmesine bagli oldugunu 6nermektedir. Kuznet Egrisi’ne bagl olarak ortaya ¢ikan
varsayimlar 6gretim verilerinin standart sapmasina bagh olarak test edilmistir. Ayni zamanda
calismada kullamlan Gini Indeksi ortalama egitim siiresine bagli olarak negatif iliskiyi ortaya
koymaktadir. Sonuglar ayni zamanda Ingilizce konusulan Afrika iilkelerinde egitimde firsat
esitsizliginin azaltilmasina yonelik pozitif bir egilim oldugunu ortaya koymaktadir.
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1. Introduction

This paper attaches particular attention to the unequal dimension of education.
This issue was long neglected by the economic work that has abandoned this
question to the sociologists and philosophers of justice. The foundations of this
new trend found its roots in the theories of social justice proposing to define the
rules for the fair distribution of property.

It was only during the end of last century that economist attitudes vis-a-vis this
issue have changed given the changing aspirations of individuals against social
inequalities and their remarkable developments, especially with the proliferation
of attempts that build indicators able to quantify their magnitudes. Thus,
economists have identified several measures of inequality where its history goes
back to the early work of Pigou (1912) and Dalton (1920). Many studies have
recently multiplied (Glomm & Ravikumar, 1992; Lopez et al., 2002; Castello,
2010).

The right of education has become a political issue, not just an economic one. The
Universal Declaration of Human Rights* made access to education as a basic right
for the growth and development of people. Although most countries in the world
have adopted this statement in their constitutions, it faces major challenges to be
applied. Indeed, many countries do not have the resources to provide universal
education for their people. Second, social and cultural properties of certain
countries do not encourage universal education. Moreover, education is a key
factor for the development of any country, and differences in living standards are
largely attributable to him. In the economic debate, the issue of education
occupies a central place. Models of growth since the early work of Solow (1956)
have driven this debate. In this sense, both theoretical and empirical research
continues to multiply confirming the importance of education.

In 2000, under the auspices of UNESCO, the World Education Forum is held in
Dakar. In this forum, education has been identified as a fundamental human right
and as a tool for sustainable development. Delegates from 181 countries at the
forum are committed to achieving the goals of Education For All (EFA).
However, the EFA report (2008) which is a set Term evaluation of these targets
shows that 58 of the 86 countries that have not yet achieved universal primary
education will not achieve it by 2015. 72 of 101 countries will not succeed in
halving their adult illiteracy by 2015. Only 11 of the 18 countries that had not
achieved gender parity in primary and secondary education by 2005 have a chance
to realize it by 2015. The report suggests that 31 African countries will reach a
rate of 100% primary school enrollment. The equivalent of 19 million children in
the world remains outside the school. These figures highlight the first delay that
registers African countries in reducing educational inequalities. The aim of this
paper fits into this direction. Our approach is innovative because it is based on the
verification of the validity of the Kuznets curve in the field of education. Indeed,
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the Kuznets curve (from the work of Simon Kuznets on economic development in
the 50s) describes a relationship in an inverted U shape between the level of
development of a country and income inequality. The configuration of this paper
follows the verification of this hypothesis in the field of education. To our
knowledge, few studies have focused the study of inequalities in education in
Africa in comparative perspective.

This paper is structured as follows: the second section discusses the role of
reducing inequalities in development. The third section provides a review of the
literature quantifying inequalities in education. The fourth present a quantification
of inequalities in education in Africa. The fifth section attempts to empirically test
the validity of Kuznets curve for a sample of African countries. The Sixth section
concludes.

2. Reducing Inequalities: The Key to Development

The concept of inequality is multidimensional. It drew the attention of the
pioneering work of Rawls (1971), Sen (1985), Dworkin (1981), and Roemer
(1998), but also development economists. It affects not only the money but also
social aspects such inequalities in infant mortality, nutrition, and access and
academic success (Ferreira & Schady, 2008 aspects; Bourguignon, Ferreira &
Menendez, 2007; UNDP, 2005). According to the World Bank (2006), the fair
distribution of opportunities (within and between countries) is an essential
ingredient of development. Indeed, the rise in inequality frustrates efforts to
reduce poverty by increasing its negative impact on growth (Chen & Ravallion
2005; Thomas & Yan, 2009). In this context, individuals should have the same
opportunities to lead a life of their choice and be spared of any event likely to
destabilize the situation.

In terms of economic efficiency, macroeconomic aggregates (such as the level of
production and the growth rate) are directly affected by the level of wealth
distribution (Li et al., 1998; World Bank, 2006). However, more recent studies
have focused on the unequal dimension of education in the analysis of growth and
development. Indeed, if one factor of production (eg physical capital) is freely
traded in a competitive environment, its marginal product tends to equalize
through the market mechanism, and its contribution to production is not affected
by its distribution. If, against a production factor is not fully exchangeable, its
marginal product does not equate compensation and the aggregate production
function depends also on its distribution. Thus, the fact that education is a well
partially exchangeable variable reflecting its distribution must be included in the
analysis.

There are generally two inputs that determine the level of production and well-
being within a country. Capital (physical and: or financial) and human capital plus
technical progress, natural capital and the institutional framework.
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Thus, in the debate on the determinants of growth, many anchors sank the crucial
role of capital accumulation (physical and financial) in promoting growth and
therefore improving social welfare. Other forms of capital (human, natural,
institutional) are not only inputs but also direct components of well-being.

The accumulation of these forms of capital is crucial to the economic and social
development of a country. However, empirical observation relativized these
findings. Indeed, in many countries especially in the developing world, the failure
of the market structure is an obstacle to the development of human, physical and
natural capital. The governments of these countries have failed to provide basic
services, health and education for the poor and disadvantaged people.

Throughout the world, women face unequal treatment in their involvement in the
development of their society, including in the field of education. Development
education whose goal is to better understand this phenomenon can ignore this
reality. According to the report of the United Nation Population Fund (UNFPA)
2005 “Women constitute 70% of the 1.3 billion people living below the absolute
poverty line; 2/3 illiterates worldwide are women in among decision makers, there
are 14 women for every 100 men. Faced with this reality, gender mainstreaming is
primarily a question of fairness. The fight against exclusion involves the adoption
of policies and development programs including participation of women and men
in all spheres of society: domestic, social, cultural, economic, and political.”

The gender and development approach is part of a perspective of social
transformation. It involves consideration of gender relations at all levels of
reflection and action to solve this problem especially in developing countries.

UNFPA (2005) provides some statistics on the extent of inequality between men /
women in the world and especially in Africa. These statistics makes the women
after men in terms of access to health, education, fair compensation for the same
work.

The persistence of gender inequalities in access to education, especially in
developing countries, is largely due to the way the question is designed in such
educational policies. United Nations (2002) have identified several mechanisms
by which the rise of gender inequality in education is inevitable:

Political inequalities: Women generally suffer from inequalities in access to
positions of political responsibility;

Inequalities within the household: the dominant patriarchal power within
households reinforces the dependence of women;

Legal inequality: There are many laws which clearly deprive women of basic
rights (employment, land, inheritance ...)
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Economic inequality: the social division of labour in some economies have
created situations where women are poorly paid than men;

Safety and violence: Violence against women prevents them not only to live a
normal life; it deprives them of educational opportunities;

Religious inequalities: some religious acts require that women and girls do not
have the same educational advantages as men.

Consideration of gender in development policies helped improve the quantity and
quality of capital available especially for developing countries. The integration of
reflection on gender in the various development policies promotes significantly
the quality of human capital, especially in developing countries that suffers from
several problems.

3. Quantification of Inequalities in Education in Africa

To measure the level of inequality in education in the Africa region, we focused
on four indicators: Gini index of education (Thomas et al., 2002; Qian & Smyth,
2005; Morrison et al., 2010), the standard deviation of distribution ratios
(Checchi, 2000; Thomas et al., 2002; Castello & Domenech, 2002). Both indices
are widely used in the literature and they are easy to interpret.

The following terms describe respectively the indices in the field of education:

GINI =1y iipiwi ~Y,)P, (1)
Hi=2 ja
SDS = \/Zi: P (Yi - (i Pi yi))2 (2)

With GINI is the Gini index of education based on educational attainment, SDS
standard deviation of distribution of schooling. Pi and Pj denote the proportion of
the population with education i and j. Yi and Y] are the accumulation of years of
schooling according to each level of education. n is the number of levels of
education. The classification of Barro & Lee (2014) identifies seven levels of
study. In this work, we assumed that the duration of each level of study Yi is
constant throughout the period and the same for all countries. The result of our
calculation is given below.
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Table 1: Evolution of Inequalities in Education in the African- Arabic-
Speaking, Gini Index.

Countries 1960 1970 1980 1990 1995 2000 2005 2010

Algeria 0,88 0,82 0,71 0,61 0,55 0,50 0,46 0,42
Egypt 0,93 0,88 0,76 0,61 0,56 0,50 0,46 0,42
Libyan

Arab 0,86 0,76 0,65 0,52 0,46 0,42 0,38 0,36
Jamahiriya

Morocco 0,95 0,90 0,83 0,74 0,69 0,65 0,61 0,56
Tunisia 0,91 0,82 0,67 0,60 0,54 0,49 0,45 0,41
Mauritania 0,74 0,73 0,71 0,67 0,64 0,60 0,55 0,50
Sudan 0,90 0,86 0,80 0,71 0,68 0,65 0,63 0,63

Source: Achievement of Authors

Table 2: Evolution of Inequalities in Education in Francophone Africa, Gini

Index
Pays 1960 1970 1980 1990 1995 2000 2005 2010
Benin 092 090 087 080 076 073 069 065
Burundi 091 08 08 079 073 068 065 062
Cameroon 085 076 064 052 047 043 042 040
Central
African 093 089 08 073 070 067 065 064
Republic
Congo 085 076 062 052 047 044 042 0,40
Cote 090 087 081 075 069 063 060 057
dlvoire
Democratic

Republic of 0,83 0,78 0,72 0,66 0,64 0,63 0,63 0,64
the Congo

Gabon 0,86 0,79 0,67 0,55 0,48 0,44 0,39 0,36
Mali 0,96 0,95 0,91 0,88 0,87 0,85 0,82 0,76
Niger 0,94 0,93 0,92 0,88 0,86 0,84 0,83 0,80
Reunion 0,62 0,50 0,41 0,34 0,31 0,28 0,25 0,22
Rwanda 0,88 0,82 0,75 0,70 0,68 0,64 0,61 0,57
Senegal 0,68 0,66 0,62 0,58 0,54 0,50 0,47 0,44
Togo 0,92 0,87 0,73 0,61 0,58 0,55 0,53 0,50

Source: Achievement of Authors
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Table 3: Evolution of Inequalities in Education in Anglophone Africa, Gini

Index

1960 1970 1980 1990 1995 2000 2005 2010
Botswana 0,75 0,68 0,60 0,42 0,32 0,27 023 0,20
Gambia 0,96 0,95 0,91 0,83 0,78 0,77 0,73 0,68
Ghana 0,84 0,69 0,59 0,51 049 046 043 0,39
Kenya 0,78 0,73 0,58 0,44 041 039 0,36 0,32
Lesotho 0,45 0,43 0,44 0,44 043 042 038 0,35
Liberia 0,92 0,89 0,80 0,72 0,71 068 0,64 0,59
Malawi 0,67 0,59 0,61 0,58 0,57 053 047 0,43
Mauritius 0,58 0,48 0,47 0,41 0,37 036 0,33 0,32
Mozambique 0,82 0,79 0,78 0,82 0,84 082 080 0,76
Namibia 0,69 0,60 0,53 0,45 0,44 046 044 0,43
Sierra Leone 0,95 0,92 0,87 0,82 0,78 0,76 0,74 0,71
South Africa 0,58 0,55 0,48 0,36 029 034 0,29 0,26
Swaziland 0,78 0,66 0,56 0,47 042 038 034 0,32
Uganda 0,81 0,70 0,64 0,54 049 046 042 0,37
United Republicof 7, 68 059 049 045 041 037 032
Tanzania
Zambia 0,58 0,52 0,55 0,53 041 039 036 0,32
Zimbabwe 0,57 0,50 0,49 0,39 0,32 0,26 0,23 0,22

Source: Achievement of Authors
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4. Foundations of Inequality in Education: Approach by Educational
Kuznets Curve

A wide range of empirical work has examined, since the pioneering work of
Kuznets (1955), the economic inequality-growth relationship. Transposed to our
problem, the objective here is to provide an overview of the shape of the Kuznets
curve in the field of education.

The pioneering work of Kuznets (1955) suggests that income inequality increases
as the average income increases to a level (called the turning point) where it
begins to decrease as the average income increases more.

Many anchor flowed from the work of Simon Kuznets on the relationship between
income inequality and economic growth. In previous years there has been a
development of the literature on the Kuznets curve in the field of education. The
first applications of the Kuznets curve in the field of education back to Ram
(1990) and Londono (1990). Their results suggest a hypothesis testing Kuznets
applied in the field of education. The dispersion of education increases in the
population as the average number of years of schooling increases to a level (called
critical point) where it decreases over its evolution. In a more recent work,
Thomas et al. (2009) found a significant negative relationship between the Gini
index of education and the average number of years of study.

The application of the Kuznets hypothesis in the field of education states that
reducing inequality in access to education is reached through a process of mass
education.

We propose to test empirically the shape of the relationship between the level of
inequality in education and the average number of years of schooling. The
specification of the Kuznets curve in the field of education by using cross-
sectional data is given by:

ei=a+bu+cu’+¢& (3)

With ei a measure of inequality in education. To study the shape of the Kuznets
curve in the field of education in the long term, we used two measures: the
standard deviation of schooling (SDS) (De Gregorio & Lee, 2002; Lim & Tang,
2008; Morrisson & Murtin, 2010) and the Gini index, the formula is written as
follows:
i=1
P Y =Y)P;

GINI =£
Hiz =2 (4)
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Recall that the standard deviation of distribution ratios (SDS) is given by the
following formula:

DS =JZ P~ (X Py ®
Et i PiYi =H (6)

Determining the turning point is given from the derivation of equation :

%ﬂ=b+2q¢ )

/7]

The first order condition allows us to write:

%ﬂzb+2wf:o

a (8)
-_Zb

a 2C

The second order condition allows us to write:

2 -
Z e2| = 2C
# 9)

5. Empirical Study
5.1. Data and methodology

To empirically verify the validity of the Kuznets curve in the field of education in
Africa, we use a sample of 38 African countries divided into tree groups. Thus,
we distinguished the Arabic educational systems (7 countries), francophone
educational systems (14 countries) and Anglophone education systems (17
countries). Data on the average number of years of schooling are from Barro &
Lee (2014). Two types of indicators are used to approximate the inequality: The
standard deviation of schooling and the Gini index. Data on inequalities in
education are calculated by using equation (1) and (2). All data are calculated on
five-year averages from 1960 to 2010.

814



A.Jabrane & I.Aomar Giiz/Fall 2015
Cilt 5, Say1 2, s5.805-826 Volume 5, Issue 2, pp.805-826

5.2. The standard Deviation of Schooling as a Measure of Inequality

Before presenting the empirical results for each country, we plot the cloud point
for all African countries and for each group of countries. The Figure illustrates the
shape of the Kuznets curve in the field of education between the dispersion and
the average number of years of education for all in our sample between 1950 and
2010. The analysis of this Figure indicates the validity of the Kuznets curve of
education as well as for all countries and for each group of countries. The Figure
also gives us a first estimate of the turning point that is between 5 and 7 years.
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The table shows the estimation of the Kuznets curve of education by the OLS. R?
strengthens the validity of the model for different estimates.

Table 4: Estimated educational Kuznets curve by the OLS: dependent

variable SDS
Total sample  Arabic countries Franco_phone Anglophone
countries countries
y7i
0.87"" 11.234™ 12.595™ 7.824%**
2
H N
-7957 -818™ 21,2477
const . ok [
13.997 14,688 11,272 15,457***
F test F(2,218) =
F(2,491)=729,3 F (2,88)=452,91 F (2,179)=717,26 207.38
Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000
R-sq 0,74 0,94 0,88 0,65
Observations 418 77 154 187
—-b
,u* 2C
6,2 6,21 5,49 6,79

Source: Achievement of the Authors, Based on Our Calculations

The verification of the Kuznets in the field of education suggests that the
coefficient b associated with the average number of years of study into the
equation (1) is a positive sign and the coefficient ¢ associated with the square of
the number Average years is a negative sign.

According to the econometric results in the table, the coefficients b and c are gs
expected and have a significant signs. In addition, the second derivative (2c) is
negative, indicating that the turning point constitutes the maximum point. These
results confirm the validity of the Kuznets curve in the field of education both for
the entire sample of African countries and for the three groups of countries.

The results have also allowed us to estimate the turning point. For all of the
sample, this turning point is equal to 6.2 years, which is almost equal to that stated
in the empirical work. For Arabic-speaking countries, this value is slightly lower
than the 6.21 average (6.2). It is 5.49 years for Francophone countries when it
stood at 6.79 years for English-speaking countries. Divergences between groups
of countries reflect differences in the effectiveness of efforts devoted by each
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group of countries to reduce inequalities in access to different levels of education.
Thus, the discrepancies enter the three types of educational systems leads us to
suppose the existence of divergence even within a country.

Indeed, some English-speaking countries have very substantial financial resources
to invest more in education. They arrived to begin a significant decline in the
dispersion of education for a low level of years of schooling. For cons, the Arabic
and French education systems have reached the turning point for a higher level of
education. In other words, English-speaking countries have already entered the
phase of reduction of inequalities (Botswana, Ghana, Mauritius, Namibia,
Swaziland, Zambia and Zimbabwe) while most Arabic-speaking and French-
speaking countries have barely reached the turning point exception of Gabon and
Congo who are able to enter the second phase of reducing inequalities in
education. (Figures 6, 7 and 8). The analysis of these Figures clearly indicates the
validity of the Kuznets curve of education for each group of countries. The
Figures also give an estimate of the turning point which is between 5 and 7.
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5.3. The Gini Index as a Measure of Inequality

A first Figureal analysis indicates that the relationship between the Gini index and
the average number of years of schooling is linear with a negative slope. The
invalidity of the Kuznets curve in the field of education when inequality is
measured by the Gini index is checked for both the entire sample and for each
group of countries (Figure 9 and 10). Indeed, as it is expected, the coefficient
associated with the average number of years of study have a negative coefficient,
and the coefficient associated with the square of the average number of years of
study have a value significantly close to zero.

— -

6
Nombre moyen d'années de scolarité, Total

NB : Nombre moyen d’année de scolarité : average year of schooling
Indice de Gini : Gini index
Figure 9: Estimated Kuznets Curve in Africa, total Sample: Gini
Source: Achievement of Authors
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FigurelO : Estimated Kuznets Curve in Africa, Group of Educational
Systems, Gini
Source: Achievement of Authors
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The results in the table suggest that the relationship between the Gini index and
the average number of years of schooling has a linear form with a negative and
significant slope regardless of the sample used. Indeed, the coefficient associated
with the square of the average number of years of schooling is almost nil for the
three samples. R? strengthens the validity of the model.

Table 5: Estimated Kuznets Curve, OLS: Dependent Variable Gl

Arabic Countries  Francophone Anglophone
y7i
-0747" -.09*** -0797"
x . .888***
const 14,688 951
F test F (1,89)=1193,261 F(1,180)=2278.57 F(1,219)=207.38
Prob>F=0.0000 Prob>F=0.0000 Prob>F=0.0000
R-sq 0,93 0,92 0,84
Opser@ons
- ) 77 154 187
Source: Achievement of Authors
Algeria Eagypt Libyan Arab Jamahiriya
Mauritania Morocco Sudan
o 2 4 6 88 ©0 2 4 & 8
Tunisia
0 2 4 & 8

Nombre moyen d'années de scolanté, Total
Graphs by Pays

NB : Nombre moyen d’année de scolarité : average year of schooling
Indice de Gini : Gini index
Figure 11: Estimated Kuznets Curve in Africa, Arab States, Gini Index
Source: Achievement of Authors
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When we use the Gini index as a measure of inequality, the relationship between
the Gini index and the average length of schooling is linear with a negative slope.
The nullity of the Kuznets curve in the field of education, where inequalities are
measured by the Gini index is confirmed not only for each group, but for each
country (Figures 11, 12, 13).

6. Conclusion

To account for the dynamics of the reduction of inequalities, we estimated the
validity of the Kuznets curve of education. The results suggest that the shape of
the Kuznets curve depends on the measure used to approximate inequality.
Indeed, the assumption of the Kuznets curve is checked if the standard deviation
of schooling is used. For its part, the Gini index maintains a significant negative
relationship with the average number of years of study. The results also applies to
all African countries and for each group of countries with a significant advance in
reducing inequalities initiated by English speaking countries.

Given the evolution of both conscience and international agreements, one might
think that the appearance of an inverted U-shape using the standard deviation of
schooling is the result of actions taken since the first World Conference Education
For All (EFA) in Jomtien. However, these goals were met with a series of
obstacles among which include the international financial crisis.

Indeed, the financial crisis in the world in 2008 and 2009, is considered by experts
as the most serious crisis since 1929. The negative impact of this crisis has not
only affected the traditional macroeconomic variables but extend beyond that to
affect human development indicators. In this sense, the goals of Education For All
(EFA) goals set at the World Education Forum in Senegal is at risk. Before the
financial crisis, some regions have made considerable efforts to achieve universal
primary education before 2015s. Vandemoortele & McCord (2009) argue that the
economic crisis affects the educational systems in various ways. However, the
level of employment depends on several criteria: the existing level of poverty, the
degree of trade and financial openness and the type of regulation of the labor
market.

In total, we can say that the efforts made since 1991 to achieve Education for All
(EFA) generated unprecedented progress. However, the EFA goals and the
Millennium Development Goals (MDGs) will not be fully achieved by 2015 and it
is recognized that the EFA agenda retains its relevance and importance. An
agenda for new education and future-oriented, which allows to carry to
completion the work unfinished while deepening and widening current objectives
appears highly necessary.
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Notes

Not 1. Article 26 of the Universal Declaration of Human Rights.
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