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Foreword

To support the implementation of its Education Strategy 2020, the World
Bank has begun an ambitious multiyear program aimed at assisting countries
in improving the performance of their education systems. This program,
System Assessment and Benchmarking for Education Results (SABER), is
developing an array of technical approaches and tools to examine education
systems, diagnose and benchmark their policy and institutional perfor-
mances, and enhance the amount and quality of information available to
society and to decision makers. Expanding access to high-quality educational
data is an integral element of this new initiative.

For society—which includes students, parents, and other education sec-
tor stakeholders—having more accessible and more reliable information
about education opens up a myriad of possibilities for involvement and col-
laboration, from public-private partnerships in education to the reestab-
lishment of the social contract between parents and teachers. For public
officials, better and regularly updated information allows for sharper plan-
ning, smarter policy choices, and more productive policy dialogue with
providers and the general public.

We began with EdStats, an education statistics portal created by the
World Bank to give everyone access to a vast array of education indicators
from more than 180 countries. This portal regularly attracts a huge number
of visitors, underscoring a wide demand for such data. Now we unveil

XV
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ADePT Edu, a free software program that makes available education statis-
tics at the household level with a high degree of technical efficiency. The
program provides the user with rapid access to microeconomic-level educa-
tion data for such uses as obtaining the distributional profile of education
attainment in a country or estimating the relationship between household
wealth or parental education and children’s schooling levels. These analyses
portray dimensions of education challenges that are also critical for effective
policy making.

ADePT Edu marks an important step in opening up worldwide educa-
tion data to all education stakeholders. This book is a guide to users of the
program. I am proud to present this effort from my colleagues in the
Development Research Group and in the Human Development Network

of the World Bank.

Elizabeth King
Director, Education
Human Development Network

The World Bank



Preface

During our travels to countries engaged in a policy dialogue with the World
Bank, we have often found that policy makers needed information to back
up their arguments or to reinforce their vision. We have also found situa-
tions in which our professional counterparts needed to use statistics and
performance indicators to clarify pronouncements made by politicians and
opinion makers in popular media outlets. In both cases, quick access to edu-
cation statistics could have been a determining factor in designing a good
education policy or, at least, in generating a consensus around a policy issue.

Although education statistics are now readily available from several
international organization websites, there is a clear need for a tool that
helps analysts organize education data and lets them use the education por-
tion of household surveys. This type of tool would save time and money for
many education ministries and education analysts facing very limited
resources, while also improving their ability to analyze education inequali-
ty in their countries. This last point is crucial because reducing education
inequality is at the heart of public education policy. ADePT Edu is just such
a tool for those analysts interested in education inequality and the use of
education data and education indicators for policy dialogue.

This book attempts to fill the data access gap that we have observed in
our travels, providing free software that facilitates education data analysis
and brings inequality to the forefront of the education policy discussion. As

XVii



Preface

XViii

a result, countries can benchmark their efforts to improve education equity
and use ADePT Edu to keep education inequality on the policy agenda of
their leaders. Only by addressing education inequality directly can countries
meet the Millennium Development Goals and bring access to education to
all disadvantaged groups in their societies.

In the process of transforming our idea into practice, several people gave
us invaluable professional advice and encouragement. We thank our peer
reviewers for taking the time to give the initial manuscript a thorough
review. They were Luis Crouch then of RTI International and now at the
World Bank’s Education for All Fast-Track Initiative; Deon Filmer of the
Bank’s Development Research Group; Albert Motivans of the UNESCO
Institute of Statistics; and Ernesto Schifelbein of the Universidad
Auténoma de Chile. Their technical and editorial input was crucial in shap-
ing the tone and scope of this book, and for that, we owe them a great per-
sonal and professional debt, although the final responsibility for the book’s
content remains solely ours. We also thank the co-creators of ADePT, Harry
Patrinos and Zurab Sajaia, for their technical leadership and support. We
extend thanks to EdStat team members Jennifer Klein and Jian Guo Zhu
and consultants Ramoén Laguna and Marc-Francois Smitz for their assistance
during the creation of the ADePT database. We are also grateful to
Annababette Wils and Ben Sylla of the Education Policy and Data Center
and to Mamadou Thiam of the Education for All Fast-Track Initiative for
their comments during the development phase of the ADePT software and
for their ideas about this book. We thank Ariel Fizbein, chief economist in
the Bank’s Human Development Network, for his initial idea and intellec-
tual support for ADePT Edu; and we are grateful to our Bank colleagues
Juan Diego Alonso, Felipe Barrera, Marguerite Clarke, Juliana Guaqueta,
Christine Horansky, Oni Lusk-Stover, Vicente Garcia Moreno, and
Vy T. Nguyen for their ideas and comments during the process of creating
AdePT Edu. We also thank Elizabeth King, director of education, and Robin
Horn, sector manager, in the Human Development Network for their feed-
back, guidance, and supervision. Finally, we thank Janet Sasser, Stephen
McGroarty, and Nora Ridolfi of the Bank’s Office of the Publisher for their
great editorial and production assistance.

The ADePT Edu software, complete country profiles produced with
ADePT Edu for over 80 countries, and the data on the indicators used
throughout the book can be downloaded from EdStats (www.worldbank
.org/education/edstats).
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Overview

This book gathers in one volume all the information related to ADePT
Edu, the software platform created by the World Bank for reporting and
analyzing education indicators and education inequality. It includes a
primer on the availability of education data, an operating manual for using
the ADePT software, a technical explanation of all the education indica-
tors ADePT generates, and an overview of global education inequality
using ADePT Edu.

Education policy makers need objective information in order to make
good decisions in a difficult political and institutional environment. The
analysts providing them with such information need quick and reliable
access to educational statistics relevant to their policies and issues. This
need compelled the World Bank to invest significant resources in EdStats, a
web-based portal that contains administrative source data on education for
more than 180 countries.

Although important, administrative source data—including information
on enrollment, repetition, and dropouts—still leave gaps in information
on education. In particular, information needed for assessing the demand
side of education, normally found in household surveys, was missing.
Information on education at the household level, especially household
expenditures and the characteristics of children out of school, is very impor-
tant for analyzing the demand side of education. Household surveys are also
a good source of information on educational attainment, because they
include the last year of education completed by people who are not covered
by school administrative data. Household survey data also permit analysts to
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examine educational access by gender, location, and poverty level, all of
which are important for understanding educational inequality.

To correct this omission, the World Bank developed ADePT Edu, which
is designed for the analysis of education variables contained in household
surveys. ADePT Edu gives users the ability to organize and analyze educa-
tion data from households. Its software can be used with any household sur-
vey, allowing users to process data with the aid of a user-friendly interface
that creates education tables and graphics that comply with international
standards for performance indicators.

Because this volume is a compendium, readers need a brief road map
to its use. Chapter 1 is an introduction to ADePT Edu. It describes its ori-
gin and intended use and familiarizes readers with educational statistics
under the EDSTAT portal. Chapter 1 also briefly explains why disparities
in educational access are a prominent topic, especially as the analysis of
inequality is just one of many analyses that can be conducted with the aid
of ADePT’s 200 educational statistics.

Chapter 2 is intended for users unfamiliar with the different datasets
that contain education statistics and household-level data that contain
information on education. It includes a short primer on the basic issues asso-
ciated with data quality, brief descriptions of prominent household surveys,
and a list of sample household surveys from different countries.

Chapter 3 is a step-by-step technical guide for potential users. In addi-
tion to identifying the hardware and operating system requirements, it pro-
vides graphic examples of each of the steps needed to install and operate the
software. This chapter also includes detailed explanations for uploading
datasets, specifying variables, and generating tables and graphs. It provides a
complete how-to guide for processing educational data with ADePT Edu.

Chapter 4 describes the outputs of ADePT and the definitions of all the
indicators it generates. ADePT output groups education indicators in five
basic groups: school participation, school progression, school attainment,
education expenditures, and labor market outcomes. The chapter explains
each of the tables produced under these subheadings. Chapter 4 also provides
detailed definitions of each of the indicators generated by ADePT Edu.
These definitions comply with international standards but are constructed in
a way that makes them compatible with any dataset. The indicator tables
produced by ADePT Edu can thus be thought of as benchmarks.

Chapter 5 provides a global and regional overview of education
inequality, using ADePT Edu outputs obtained from household survey



data. It analyzes inequality in school participation, progression, and
attainment. This analysis can be considered a primer on education
inequality for analysts interested in the association between access to educa-
tion and socioeconomic variables such as gender, location, and household
poverty. Chapter 5 also illustrates how ADePT Edu can be used to readily ana-
lyze data from any household survey, a feature that makes this software unique.
The analysis of education inequality serves as a backdrop for the potential use
of household surveys for analyzing the demand side of education.

Overview






Introduction to ADePT Edu:
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and Household Data in Education

This chapter highlights recent efforts by the World Bank to broaden the
availability of education data, especially data used in the analysis of educa-
tion inequality. It explains the benefits of ADePT Edu, a software program
designed to provide common educational indicators from micro-level survey
data, and the model behind the structure and organization of the reports
users can produce with it.

The Need for Data

As the World Bank’s new education sector strategy notes, the production
and dissemination of reliable education statistics are essential for effective
education sector planning and for monitoring progress toward national and
global education targets, such as the Millennium Development Goals
(MDGs). Good access to education statistics for all countries is also an
important global public good that, by definition, is normally not supplied by
the market. In response to the need for greater availability of reliable edu-
cation statistics, the World Bank, the donor community, and national gov-
ernments have been working to promote the production, dissemination, and
use of education statistics.
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Accurate and reliable information on education sector performance is
crucial for designing policies and programs. Even in environments in which
the political economy of education may suggest that education statistics,
education policy analysis, and data on sector performance take second place
to political decisions, policy makers often use education data as points of ref-
erence for their political decisions (Crouch 1997). In recent years many
countries have made substantial reforms to their education systems, moving
toward greater decentralization of education and the use of performance
indicators and the measurement of learning outcomes to monitor educa-
tional performance and reinforce accountability (Bruns, Filmer, and Patrinos
2011). Successful implementation of these reforms requires the intensive use
of Education Management Information Systems (EMIS) and, by inference,
education statistics and education indicators on school and student perfor-
mance (Arcia and others 2011; Cassidy 2005).

When evaluating the education sector in any country, analysts often
need to use statistical indicators of internal efficiency and other educational
statistics that monitor policy impacts. As education systems move toward
decentralization and accountability, emphasizing access to and the use of
education statistics at the local level becomes a necessary part of policy
implementation (Filmer and Rubio-Codina 2011; Kitamura and Hirosato
2009). Analysts also need to know about the context in which internal effi-
ciency operates. Educational expenditures by student and education level
and the incidence of private educational expenditures by households are
examples of the types of information needed to evaluate the potential win-
ners and losers of changes in education policy. In particular, household-level
data can be an important source of information in evaluating the impact of
education expenditures on equity, living standards, and social outcomes
(Das 2004). After all, education is considered the key element of long-term
poverty reduction, because it is a key component of social and economic
mobility (Hanushek and WéBmann 2007).

Despite considerable efforts made to improve the availability and quality
of data, much work remains to be done to generate reliable and timely edu-
cation statistics at the global level (Porta and Klein 2010). Some progress
has been made. In 1990 publicly available education data allowed for the
calculation of only 17.5 percent of 153 key education indicators; by 2000
the figure had risen to 46.7 percent (figure 1.1). Between 2000 and 2008,
data availability levels fluctuated slightly over time, reaching 46 percent of
nearly 280 education indicators in 2008.!
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Figure 1.1: Percentage of Countries Reporting Data on Education, 1990-2008
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The number of education indicators on which data are reported has
increased. The percentage of countries reporting net enrollment data
almost doubled between 1990 (when 32 percent of countries reported data)
and 2008 (when 61 percent of countries did so). More data also became
available on youth literacy, with 10 percent of countries providing such
data in 2007 and 55 percent doing so in 2009. Overall, 62.4 percent of the
data needed to estimate the four MDG indicators were available in 2008,
an increase of almost 30 percentage points over 1995. Information gaps
remain, however: between 2000 and 2008, only about half of all countries
collected the data required to estimate the four MDG education indicators
(figure 1.2).

Complementing ADePT Edu: Broadening the Availability
of Education Projections Modules

In 2007 the World Bank’s EdStats website updated its database and menu of
education modules to complement UNESCO Institute for Statistics (UIS)
data and increase data availability. Its databases are described below.



Assessing Sector Performance and Inequality in Education

Figure 1.2: Global Availability of Data Needed to Estimate MDG Indicators for
Education, 1990-2008
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Education Projections Modules

The Education Projections modules allow users to easily access projections
of educational attainment, enrollment rates, and gender parity indexes until
2025 or 2050, depending on the country and data coverage. Three projec-
tion models are included in the projections query:

e The International Institute for Applied Systems Analysis/Vienna
Institute of Demography (IIASA/VID) Educational Attainment
Model includes the reconstruction of educational attainment distri-
butions (primary, secondary, tertiary, and no education) for 120 coun-
tries by age for 1970-2000, with projections through 2050.

e The Education Policy and Data Center Educational Attainment
Model produces similar projections for 81 countries (as of September
2008) for 2005-25 (the countries covered by these two models do not
overlap 100 percent).
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e The Education Policy and Data Center Enrollment Rates Model,
which projects net enrollment rates (NERs), total net enrollment
rates (TNERs), gross enrollment rates (GERs), and gender parity
indexes (GPIs) for more than 150 countries until 2025.

Users may choose a model depending on the country and time period cov-
ered by each module.

World Bank Education Projects Database

The World Bank Education Projects Database allows users to search Bank
education projects approved by the Education Sector Board since 1998.
Users can search projects by country to find detailed project information or
search by one of more than 100 project components to generate a list of
projects that included a specific component. This module includes links to
the Project Appraisal Documents, allowing EdStats users to easily access
World Bank project descriptions around the world.

Public Expenditure Database

The Public Expenditure Database includes education finance indicators for
79 countries and about 850 education expenditure indicators. Because there
is no standard method of calculating most indicators, users are cautioned not
to compare data across countries.

ADePT Edu As aTool for Analyzing Education Inequality

About half of the countries in Sub-Saharan Africa report that 25 percent of
their children—about 31 million—do not attend school. Worldwide about
69 million children were out of school in 2008, a figure that is significantly
lower than the more than 100 million who were not attending school in
1999 (UN 2010).

Limited access to education does not necessarily reflect inadequate
infrastructure—in fact, infrastructure may be the easiest issue to resolve. Poor
access may also involve problems in enrollment, attendance, and abandon-
ment, which affect the demand for education. Poverty and education quality
are two important factors that help explain access to education and are cen-
tral to the analysis of educational inequality (Pritchett 2004).
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Administrative data collected through school surveys provide informa-
tion about children attending school. To identify groups that are excluded
from the school system and understand the challenges and circumstances
that keep them out of school, governments and donors must draw on house-
hold survey data. They need better information to design the policies and
plan the interventions that will help achieve Education for All.

The World Bank created ADePT Edu to facilitate access to education
data and allow education analysts to concentrate on monitoring and ana-
lyzing education indicators. ADePT Edu can be used with any household
survey to produce tables of all education indicators covered by UIS, as well
as indicators associated with educational inequality. ADePT Edu can use
Stata (.dta) or SPSS (.sav) datasets as source files; users specify the variables
for analysis. Within the Bank, ADePT uses Stata to compute all education
indicators, regardless of the type of input file.2 Users need not have SPSS
installed to work with SPSS datasets in ADePT.

Although the analysis of education data—both administrative and sur-
vey based—can be done with commercial software available all over the
world, many countries cannot afford the cost of producing and publishing a
large number of good-quality indicators at the national and subnational lev-
els on an annual basis. ADePT Edu provides these countries with four dis-
tinct benefits:

e It is free, alleviating the financial burden on ministries of education
and education analysts in poor countries.

e Itisalready configured to produce a large number of educational indi-
cators, which saves significant amounts of time on country analysis.
It eliminates the need to configure commercial software to generate
education indicators.

e It ensures the consistency of indicators and their compliance with
international standards.

e [t allows for the creation of benchmarks at the national level, which
can be compared with results in other countries.

The pursuit of equality in access to education has both a moral and an
economic basis. Differential access to schooling by children comes through
no fault of their own. However, the differential abilities that result have
important impacts on individual prosperity and long-term prosperity for
society (Bourguignon and Dessus 2007). Unequal opportunities in education
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reduce the ability of individuals and societies to maximize human potential;
the lower levels of human capital created as a result of differential access
limit innovation and investment and slow economic growth (OECD 2010;
World Bank 2005). The potential impact of increasing education equity is
especially important because education is one of the few factors that can
break the intergenerational cycle of poverty (World Bank 2003).

In their studies of education inequality in Central America, Porta and
Laguna (2007a, 2007b) find that, despite progress in expanding educational
services, some groups remain marginalized and are left behind. Among non-
indigenous male children of educated parents living in the urban areas of
Guatemala, the probability of school attendance is 97 percent. In contrast,
among indigenous girls in rural areas whose parents are illiterate and belong
to the poorest 20 percent of the income distribution, the probability of
school attendance is only 22 percent.

Building on this work and on the conceptual and empirical work of oth-
ers in education inequality (Bourguignon 2006; Patrinos and Skoufias 2007;
Pritchett 2004; World Bank 2005), ADePT Edu was developed to maximize
the use of household-level education information and create ready to print
reports that allow users to easily visualize inequalities in school participa-
tion, school progression, school attainment, education expenditures, and
labor market outcomes. These inequalities can also be analyzed for boys and
girls, indigenous populations, people living in rural areas, and poor families.
The organization of the ready to print reports generated by ADePT Edu fol-
lows the logic of the effects of inequality. Those affected by inequality—girls
(or sometimes boys), the extreme poor, ethnic groups, and people living in
isolated areas—have less access to education because they cannot cover the
costs, do not relate to the education content, or are simply discriminated
against. Lower access to education may compel them to enter the labor force
too early and with a lower level of education than they may desire. The
result is a lower level of productivity and innovation for society because
people are not given an equal opportunity to control their destinies.

ADePT Edu reports have been generated for more than 80 countries. They
are available to the public in EdStat’s Household Survey module.> More than
40 percent of the surveys come from Sub-Saharan Africa and 23 percent from
Latin America and the Caribbean. Forty-two percent of the surveys were car-
ried out in Highly Indebted Poor Countries (HIPC). Many countries in this
database have conducted multiple surveys over time; for example, 13 coun-
tries conducted four or more surveys between 1985 and 2007.4

11
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The inclusion of household survey data in the EdStat portal allows for
the analysis of education data at the micro level and the close examination
of education inequality. This is an important contribution to education, as
school administrative data do not capture information on children outside
the school system or information about the private cost of education to
households. ADePT Edu allows for the analysis of any type of household sur-
vey data, giving analysts a better picture of inequality issues and the need for
policy and intervention responses.

Household survey data also allow for more precise interventions. Having
information on educational inequality may add significant insight into pol-
icy decisions. Household-level data allow for the analysis of educational
costs, cost equity, the relationship between educational attainment and lev-
els of household income, and educational inequality from location and gen-
der perspectives. Although the provision of information on educational
inequality is not a sufficient condition for policy change, it has the poten-
tial to influence policy interventions at the local and national levels. As
education systems become more decentralized and accountability begins to
take shape at the local level, ADePT Edu can facilitate the analysis of edu-
cational inequality, before or after policy implementation.

Notes

1. Because of quality checks and verification procedures, the UNESCO
Institute for Statistics publishes data two years after the end of the cal-
endar year.

2. ADePT Edu has an imbedded version of Stata, so there is no need for
users to install Stata or to have access to additional statistical software.

3. More reports are regularly added to the database as household data
become available. Users should check the website periodically for
updated content.

4. Cote d'Ivoire conducted seven household surveys between 1985 and 2007.
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Using Household Survey Data

The objective of this chapter is to familiarize potential ADePT Edu users
with household surveys and their uses. The chapter does not provide com-
plete coverage of statistical issues associated with household surveys; it does
provide information on comprehensive studies that do.

There are almost 2,500 questionnaires for household surveys in the
world; many of them have enough variations in their design and in the
availability of variables to require some familiarization with their structure
and potential uses. This chapter underscores the benefits of ADePT Edu as
versatile software that can be used to generate comparable education esti-
mators with data from any household survey.

The International Household Survey Network (IHSN 2011) houses a cat-
alog of 4,152 household surveys with economic and social variables from
most countries in the world, 266 of which are household surveys on income
and expenditures.! Achieving consistency in the treatment of education vari-
ables requires some degree of harmonization and the use of software that can
reduce the problems associated with variation in survey design (EPDC 2009).

The main advantage of using household survey data is that doing so allows
the demand for education to be estimated. The decision to enroll and keep chil-
dren in school is made at the household level, compulsory education notwith-
standing, which implicitly involves decisions about the costs and benefits of
education perceived by household members (Deaton 1997). Household heads
do have a strong influence on enrolling girls in formal schooling, enrolling chil-
dren at the appropriate age, participating in school governance, and comple-
menting school activities at home, undergoing significant private costs in order
to capture the benefits of public education (Strauss and Thomas 1995).

Chapter 2

15
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Another advantage of analyzing household data is that it can inform pol-
icy makers about the characteristics of children outside the school system—
children who are obviously not observed by administrative data from
schools. Empirical analyses on children out of school indicate that factors
such as extreme poverty, the cost of school uniforms, the lack of relevance
of the school curriculum, the distance to school, and personal insecurity on
the way to school can be strong barriers to school attendance (Arcia 2003;
[lon and Mock 1991; Pritchett 2004; Sulliman and El-Kogali 2002).

Use of Household Surveys to Analyze Educational
Inequality and Education Sector Performance

The measurement of education performance through household surveys is
complicated for several reasons:

e Household surveys are very costly or are perceived as costly, particu-
larly if they are underutilized (in which case the benefit-cost ratio is
indeed low). To cut costs, countries often reduce their frequency, sam-
ple size, and breadth of content (Keogh 2005; Yansaneh 2005). The
quality and frequency of household surveys vary significantly between
and within countries. Within countries the thematic emphasis may
change from one survey to another, depending on the country’s pol-
icy design needs. Analysts often have to adjust their methods of
estimating education indicators, because different waves of surveys
generally use different questionnaires and different sample popula-
tions (IHSN 2011).

e Household survey methods have evolved over the years. As the cost
of computing decreases, the complexity of data processing for analy-
sis has tended to increase. Redundant questions have multiplied in an
effort to improve cross-checking and accuracy, and data management
has become more complex (Scott, Steele, and Temesgen 2005).

e There is wide variation in the conceptualization and definition of key
educational variables. The measurement of school attendance, for
example, varies widely in method and scope even across surveys with-
in a country. The differences in variable definition and scope depend
on the primary objective of the survey and the institutional dynam-
ics at the time of the survey’s implementation (EPDC 2009).
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These difficulties notwithstanding, household surveys are very useful for
analyzing the education sector. The volume and quality of information on edu-
cation at the household level tend to be good enough to produce good infor-
mation on sector performance and to prepare strategies for reducing poverty
and achieving the Millennium Development Goals (UN 2010). Household
expenditures, ethnicity, gender, and other variables can have a significant
impact on educational attainment. Disparities in net intake rates, grade com-
pletion, and other indicators of educational performance at the individual level
can be analyzed using household surveys. Policy makers can use the results to
address education inequality, one of the core issues in education today.

Household surveys include substantial information overlap. International
development institutions have mounted efforts to harmonize survey guide-
lines (IHSN 2011). Since 2004 IHSN has organized periodic high-level
meetings to standardize household surveys and increase the coverage and
comparability of survey results. To foster harmonization and improve data
collection methods, IHSN is supporting technical work in the assessment
and improvement of survey methodologies and the documentation of the
more than 1,280 questionnaires on file. Harmonization of household data
could result in the following benefits:

e Better coordination of internationally sponsored surveys and improved
timing, sequencing, frequency, and cost-effectiveness

e Provision of harmonized technical and methodological guidelines for
data collection

e Creation of a central survey data catalog

e Provision of tools and guidelines for better documentation, dissemi-
nation, and preservation of household survey data compliant with
international standards.

Main Household Surveys

Most countries conduct household surveys. Three surveys have invested enor-
mous efforts in solving methodological issues; addressing statistical problems;
documenting their preparation, implementation, and analysis; and publicizing
results. These surveys are the Living Standards Measurement Study (LSMS),
sponsored by the World Bank; the Demographic and Health Survey (DHS),
sponsored by the U.S. Agency for International Development (USAID); and

17
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the Multiple Indicator Cluster Survey (MICS), sponsored by the United
Nations Children’s Fund (UNICEF). In many countries, the initial imple-
mentation of household surveys in collaboration with one or more of
these sponsors has evolved into a national effort, an important goal of the
sponsoring institutions.

The Living Standards Measurement Study

The LSMS is a World Bank research project initiated in 1980 in response to
the need for policy-relevant data on employment, poverty, and access to social
services, such as health care and education. Its main purpose is to better under-
stand the links between the economic and social sectors of an economy and to
use those links to make policy decisions (Scott, Steele, and Temesgen 2005).

Institutionally, the LSMS was intended to help countries improve the
quality of their household survey data, increase the capacity of their statis-
tical institutes to perform household surveys, improve the ability of statisti-
cal institutes to analyze household survey data for policy needs, and provide
policy makers with data that can be used to understand the determinants of
observed social and economic outcomes (Grosh and Glewwe 1995). An
LSMS survey is essentially a dataset containing a variety of topics directly
related to household welfare and household behavior. Both the question-
naire and the data share are subject to high levels of quality control, which
are transferred to host country institutions.

The LSMS pioneered the use of extensive household surveys in devel-
oping countries, collecting information on household expenditures on
food, health care, education, nonfood consumer goods, housing, migra-
tion, reproductive health, health behavior, nutrition, employment, house-
hold production of goods and services, and sources of household income
(table 2.1). Collectively, the data approximate household welfare, as
measured by food and nonfood consumption, health, and education.

The emphasis in the education section is on educational expenditures by
households, along with important information on school attendance by
each household member of school age. Information is also collected on
school-age household members not attending school, including the reasons
for nonattendance. School attainment can be derived from the LSMS,
which includes the last grade of education completed by the survey taker.?
LSMS surveys are divided into modules, each of which contains information
for each member of the household as applicable.
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Table 2.1: Data Modules and Content of Typical Living Standards Measurement Study Survey

Questionnaire

Module

Content

Household composition
Food expenditures
Nonfood expenditures
Housing

Durable goods
Economic and production activities and assets

Savings
Education

Health

Migration
Fertility

Anthropometrics

Household roster, demographic data, information on parents
of all household members

Food expenditures in past two weeks and past year; consumption
of home production in past year

Nonfood expenditures in past two weeks and past year; remittances
to other households in past week and past year

Type of dwelling; housing and utilities expenditures over the week
and year of the interview

Inventory of durable goods and their characteristics

Nonfarm employment, agro-pastoral production, land, livestock,
and equipment owned in past week and past year

Savings and debts

Completed schooling and schooling expenditures for all household
members; attendance and nonattendance information

Health expenditures of all household members and use of health
services in past four weeks

Place of birth, length of stay at current residency

Subsample with data on birth history, use of maternity services,
and duration of breastfeeding

Height and weight measurements of all household members

Source: Adapted from Grosh and Glewwe 1995.

Most LSMS survey findings and their indicators are representative at
the regional level (for example, urban and rural regions) and subregional
(for example, department, province) levels. Achieving more detailed lev-
els of representation is often too expensive. In addition, because the
LSMS produces sample data, the results are affected by sample error.
Hence, by definition the indicators derived from cross-sectional data have
margins of error delimited by their confidence intervals. The more repre-
sentative is the sample, the narrower will be the confidence interval and
the more reliable and valid will be the indicator. As LSMS data are the
property of the country’s government, availability tends to be restricted
(for the restrictions applicable to each dataset, see www.worldbank.org/
Isms).

The Demographic and Health Survey

The DHS is produced by the MEASURE DHS Project, which has been
funded by USAID since 1984. Since its inception, the project has con-
ducted more than 240 surveys in 84 countries. With a central focus on
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reproductive health, the DHS provides data on fertility, family planning,
maternal and child health, HIV/AIDS, malaria, and nutrition (Vaasen,
Thiam, and Lé 2005). The DHS is part of a larger effort on health that
includes more detailed information on HIV/AIDS, the provision of health
services, health indicators for small areas, and malaria and its indicators, as
well as qualitative research in selected health topics.

Data on education are considered a correlate of health and health behav-
ior. They include information on school achievement of each household
member, school attendance by household members of school age, and
household educational expenditures (table 2.2).

The MEASURES DHS project coordinated its questionnaire design
with the Multiple Indicator Cluster Survey (MICS) to facilitate compar-
isons across countries. Like the LSMS, the DHS collects a large amount of
information on the household’s living conditions, including the composi-
tion and personal characteristics of household members, housing character-
istics, and location.>

Data are collected on literacy, school attendance, and educational
attainment. These and other data solicited by the survey can be used to
derive repetition and dropout rates as well as gross and net attendance rates
for different age groups and gender, urban and rural locations, and geograph-
ical regions and departments. Many of the health variables are tabulated by

Table 2.2: Summary of Questionnaire Content in October 2010 Demographic
and Health Survey

Topic Information

Household composition Name, age, sex, marital status

Education School attendance and attainment, literacy from
birth to age 24; literacy test for people older than 7

Characteristics of the dwelling Water, sanitation, secondhand smoke, construction

materials, electricity, mosquito netting, inventory
of possessions (durable goods, livestock)

Anthropomorphic measurements Measurements for each household member;
includes hemoglobin and HIV tests

Reproductive health Contraception, pregnancies, and birth outcomes,
pre- and postnatal care

Child immunization, health, and nutrition Vaccination records for all children; types of
food given to infants

Marriage and sexual activity Data on sexual partners, fertility preference

Work and work decisions Employment and work decisions by men and women

Human immunodeficiency virus (HIV) Knowledge, behavior

Source: Authors’ compilation based on information from http://www.measuredhs.com/pubs/search/
search_results.cfm?Type=35andsrchTp=typeandnewSrch=1.
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the level of education of the recipient, allowing for the analysis of the rela-
tionship between health access, health outcomes, and educational levels.
Many of the costs of health care paid by families are also tabulated by
educational level, allowing for a close examination of the link between edu-
cation and health expenditures. Some countries include a DHS EdData
module, in which households report detailed expenditures on education for
household members.

The DHS developed the Wealth Index as a substitute for the per capita
expenditures approach used in other surveys, such as the LSMS. Using this
index, Filmer and Pritchett (2001) were able to predict school attendance in
India on the basis of the accumulated assets belonging to the child’s family.
On a set of health indicators, the Wealth Index explains at least as much of
the differences across households as the expenditures approach and requires
far less effort from respondents, interviewers, data processors, and analysts.
Intuitively, analysts try to use household income as the variable of choice for
assessing equity in educational access or educational expenditures. However,
income is difficult to measure accurately, even when informants are trying to
be truthful. Moreover, in most cases income questions suffer from severe
interview biases, because respondents try to hide income, fail to take into
account in-kind income, or make errors in reporting average incomes when
income fluctuates widely (Rutstein and Johnson 2004).

In the approach taken by the LSMS, families provide detailed infor-
mation on household consumption, instead of income, on the grounds
that household consumption better reflects actual average income.
Valuing consumption seems to produce more reliable indicators of
household income than measuring income itself, because households
make consumption decisions based on their cash flow and home produc-
tion expectations. However, measuring consumption is a long and com-
plicated process, requiring extensive questionnaires and consumption
diaries. Although the information obtained is reliable, collecting it is
time-consuming and very costly.

A wealth-based index is a simpler construct for assessing educational
inequality. Wealth represents a more permanent status than income or con-
sumption, and it is more easily measured, sometimes by simple observation.
Using principal components analysis, the Wealth Index is constructed in
the DHS reports using the household’s contents, including durable con-
sumer goods, dwelling characteristics, and other underlying indicators of
household wealth, such as running water, electricity, indoor toilets, and
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privacy. Each household in the DHS sample is assigned an index value based
on its possessions and underlying wealth. Households are then ranked into
population quintiles according to their value on the Wealth Index. The
Wealth Index allows the DHS to be used as a data source for assessing edu-
cational inequality, significantly increasing the number of countries for
which such analysis is possible.

The Multiple Indicator Cluster Survey

Since the mid-1990s, UNICEF has assisted countries in collecting and ana-
lyzing data on children and women through its international household sur-
vey initiative. The MICS covers a range of indicators in health, education,
child protection, and HIV/AIDS. Survey findings have been used exten-
sively to craft policy decisions and program interventions and to influence
public opinion.

The MICS was originally developed in response to the World Summit
for Children, to measure progress toward an internationally agreed set of
mid-decade goals. The first round, with 60 surveys (MICS1), was conduct-
ed in 1995; the second round, with 65 surveys (MICS2), was conducted in
2000.4 In some countries, MICS2 allowed, for the first time, the monitoring
of trends in many indicators and the setting of baselines for other indicators.
MICS3, conducted in more than 50 countries in 2005-06, has been an
important data source for monitoring 21 indicators of the Millennium
Development Goals (table 2.3). Starting with MICS4—implemented in
2009-10—survey rounds will be implemented every three years.

UNICEF works closely with other household survey programs, in partic-
ular the DHS program, to harmonize survey questions, survey modules, and
survey implementation and to increase comparability across surveys and
avoid duplication of efforts. Results from the MICS, including national
reports and micro-level datasets, can be downloaded from the MICS pages
at childinfo.org.

Which Survey Is Best for Analyzing Education Inequality?
A Quick Guide

ADePT Edu is a software platform that can be used with any household sur-
vey. Because it strives to present consistent data for its indicators, surveys
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Table 2.3: Education Indicators Reported in Fourth Round of Multiple Indicator Cluster Surveys (2009-11)

and Relation to MDGs

Indicator

Numerator

Denominator

MDG indicator

Literacy rate (for women 15-24)

School readiness

Net intake rate in primary education

Net primary school attendance ratio

Net secondary school attendance ratio

Children reaching last grade
of primary school
Primary completion rate

Transition rate to secondary school

Gender parity index (primary school)

Gender parity index (secondary school)

Number of women 15-24 able to
read a short, simple statement about
everyday life or who attended
secondary or higher education
institution

Number of children in first grade of
primary school who attended
preschool the previous school year

Number of children of school-entry
age currently attending first grade
of primary school

Number of children of primary school
age currently attending primary or
secondary school

Number of children of secondary
school age currently attending
secondary school or higher

Children who eventually reach last
grade of primary school

Number of children (of any age)
attending last grade of primary
school (excluding repeaters)

Number of children attending first
grade of secondary school who
were in last grade of primary school
during previous school year

Net primary school attendance
ratio for girls

Net secondary school attendance
ratio for girls

All women 15-24

All children attending first grade
of primary school

All children of school-entry age

All children of primary school age

All children of secondary school age

Children who entered first grade
of primary school

All children of primary school
completion age (age appropriate
to final grade of primary school)

All children attending first grade
of secondary school

Net primary school attendance
ratio for boys

Net secondary school attendance
ratio for boys

2.3

2.1

2.2

3.1

3.1

Source: http://www.unicef.org/statistics/index_24302.html.
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that are consistently applied in many countries are preferred, especially
if the data are readily available. For the estimation of education indicators
that use cross-sectional data, the DHS is a good data source because the
questionnaire is fairly standard, it has been applied in more than 80 coun-
tries, and the data files are readily available. The DHS is the default data-
base used by ADePT Edu; users have immediate access to DHS data for
their analysis. The MICS is also a good source of data, but the number of
both countries covered and surveys is substantially smaller than it is for the
DHS. The LSMS is good for analyzing expenditures in education by house-
holds, which allows for analysis of the interaction between poverty and
educational access.

Most of the indicators of internal efficiency (enrollment, repetition,
dropout, completion, attainment) can be derived from cross-sectional
data. For example, attendance rates can be derived by dividing the num-
ber of school-age children attending school by the total number of school-
age children in the sample. In some cases, cross-sectional indicators can be
used to derive cohort-based indicators. This is the case of the indicator for
the rate of survival to the sixth grade. Using the repetition and promotion
rates obtained from the sample population, one can construct a cohort
matrix that can simulate the flow of a cohort of children from the first to
the sixth grade. The only important assumption is that the rates of pro-
motion and repetition used in the simulation are the same as the actual
rates during the several years it would take for a cohort to flow from first
to sixth grade.

A range of indicators can be derived from each type of survey (table 2.4).
All three surveys allow for the estimation of the appropriate indicators for
school participation, progression, and attainment. (The methods of calcula-
tion described in chapters 3 and 4 apply to the DHS only because they fol-
low the order and types of questions asked in the DHS questionnaire.) In
the case of primary school survival rates, the method of calculation of the
three surveys is indirect, as they are cross-sectional rather than cohort based.

The most complete source of information for assessing student expendi-
tures is the LSMS, but fewer than 50 countries administer it, limiting its use-
fulness. For assessing education inequality, both the LSMS and the DHS
Wealth Index are excellent sources of information. In some countries the
DHS also includes a module that collects information on educational
expenditures, called the DHS EdData module, but these data are not yet
widely available.
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Table 2.4: Data Available for Estimating Selected Indicators, by Type of Survey

Living Standards

Demographic and Health Multiple Indicator Measurement

Survey topic Survey (DHS) Cluster Survey (MICS) Study (LSMS)
School participation
Gross and net attendance ratios for primary, secondary,

and postsecondary education Yes Yes Yes
Proportion of out-of-school children for primary

and secondary education Yes Yes Yes
Gross and net intake ratios for first grade of primary education Yes Yes Yes

Survival rate to fifth grade of primary education

Proportion of children on-time, under-age, and over-age
by each grade of primary education

Percentage of (sample) population that ever attended school,
by year, age 6-17

School progression

Promotion, repetition, dropout, and completion rates for each
grade of primary and secondary education

Repetition rates for postsecondary education

Primary to secondary education transition rates

School attainment

School attainment of adult population

Average number of years of schooling by age group
(15-19, 20-29, 30-39, 40-49, 50+)

Proportion of population age groups that completed
each grade 1-9

Education equity®
Household and per student expenditures on primary, secondary,
and postsecondary education
Household and per student educational expenditure
by category (fees, uniforms, books, food, transportation)
Household and per household member expenditures
by poverty level
Household educational expenditures as percentage of
household expenditures

Employment and earnings®

Equality in earnings

Employment of youth

Employment of youth enrolled in school
Employment of youth not in school
Employment by sector

Employment by education level
Economic independence

Returns to education

Approximated
Yes

Yes

Yes
Yes
Yes

Yes
Yes

Yes

Yes®
Yes®
Yes

Yes®

No

Yes
Yes
Yes
Yes
Yes
Yes
No

Approximated
Yes

Yes

Yes
Yes
Yes

Yes?
Yes?

Yes?

No
No
No
No
No
No
No
No

Approximated
Yes

No

Yes
Yes
Yes

Yes
Yes

Yes

Yes
Yes
Yes

Yes

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Source: Authors’ compilation.

a. For household members younger than 24 years old.

b. Data allow estimation of expenditures or wealth indicators.
c. For countries using DHS EdData additional modules.
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Advantages and Limitations of Using Household Surveys
in Data Analysis

Household surveys contain microeconomic-level data that are crucial for
analyzing disparities in access to education by different types of households.
These advantages and limitations of these data are described below.

Enrollment versus Attendance

Household surveys such as the DHS usually collect data on household mem-
bers’ school attendance rather than enrollment. Although both enrollment
and attendance are used to ascertain school participation, they are two dif-
ferent concepts. A child may be enrolled in school but not attending school
at the time of the interview. This is a common problem in administrative
data, because schools usually report enrollment but not attendance to their
statistics offices. As a result, school enrollment data tend to overstate the
effective student population. School attendance at the time of the interview
is a more reliable indicator of the proportion of students actually attending
school.

Analyzing enrollment and attendance requires careful examination of
the language in the questionnaire for subtle but important differences. For
example, the terms enrolled, currently attending, attended during this school
year, and attended during last school year may be misinterpreted and used
interchangeably. Users must make sure that clear definitions of enrollment
and attendance are specified.

Care must also be taken to ensure that enrollment rates are defined prop-
erly. The UNESCO Institute for Statistics (UIS) uses two measures of
enrollment, the adjusted net enrollment rate (NER+) and the adjusted net
attendance rate (NAR+), both of which include primary school-age chil-
dren enrolled in primary or secondary school. The NER+ is estimated using
only adminstrative data; in the NAR+, both the numerator and the denom-
inator of the indicator come from household survey data (Stukel and Feroz-
Zada 2010). These estimates relate to school enrollment and should not be
confused with school attendance.

First grade enrollment and attendance can be another source of confu-
sion in countries with limited preschool coverage. Many parents enroll their
children in the first grade when the children are five years old because there
are no preschools nearby. In most cases, the parents and teachers of these
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children expect them to repeat the grade the following year. Some educa-
tion systems may classify this child as a repeater; other systems may classify
them as dropouts. Household survey data, which include the age of the child
at the time of the interview, can help isolate this problem, revealing the true
repetition rate for first grade and providing a better interpretation of what it
means to repeat as an analytical category.

The DHS includes questions on both enrollment and attendance. For
anyone older than five, the DHS questionnaire asks if the person ever
attended school and if so the highest grade completed. It also asks about cur-
rent attendance. If the question is asked during vacation time, “current
attendance” is “the most recent attendance.”

Level of Education Reported in Household Surveys

In presenting education indicators based on enrollment, ADePT Edu uses
the International Standard Classification of Education (ISCED) developed
by UNESCO to define the level of education (primary, secondary, or terti-
ary). For cross-country comparison purposes, ISCED classifies a level of
education based on its content, not its duration. Therefore, the ISCED def-
inition of an education level may differ from a country’s definition. For
example, primary education in Ethiopia lasts eight years. However, ISCED
uses only the first six years, in order to define primary education in a way
that is comparable across countries. The level of schooling attended by a
household member as recorded in household surveys refers to the national
definition. Thus, primary education as used in this query may not necessar-
ily be the same as in the query based on enrollment data.

Age, Timing, and Duration of Household Surveys

Many household surveys, such as the DHS, are not specifically designed to
study education. Information on education is collected and used as a back-
ground characteristic to explain other behaviors or phenomena, such as fer-
tility levels or contraceptive behavior. Household surveys that do not focus
on education may not be timed to coincide with the beginning or end of a
school year. As a result, data collection may take place during school vaca-
tion or across two school years.

In addition, many household surveys conducted in developing countries
do not collect the date of birth of every household member; age at the time
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of the survey is usually collected in completed years. The lack of a birth date
may have implications for age-related indicators, such as gross or net atten-
dance rates, as children’s age at the start of the school year is not always
known with certainty. For example, in a country in which the official pri-
mary school-age range is 6-12, the calculation of the primary net enroll-
ment ratio (NER) will include children who were actually 612 years at the
time their households were surveyed. If the survey did not coincide with the
beginning of the school year, the calculation of NER may include children
who were only five years old at the start of the school year but turned six by
the time their households were surveyed. Similarly, the calculation may
exclude children who were 12 at the start of the school year but who turned
13 by the time their households were surveyed.

The timing and duration of household surveys relative to the school year
should be taken into consideration when interpreting education indicators
derived from household surveys that are not education surveys. This infor-
mation is usually available in the household survey report or accessible on
the survey website.

Standard Errors

For each indicator produced by ADePT Edu, users are provided with the
number of observations used to derive the indicator as well as the corre-
sponding standard error. This information is useful in assessing the reliabil-
ity of the estimated indicator before using or interpreting it. Education
indicators derived from household surveys, like any other survey estimates,
have standard errors that are related to the size of the sample. The standard
error of the mean is the standard deviation of the sample mean estimate of
a population mean. It can be estimated in ADePT using the Taylor lin-
earization method for intracluster correlation robust standard errors.

Poverty Quintiles and Poverty Groups

The LSMS and other surveys that collect consumption expenditures typi-
cally analyze equity by defining nonpoor, poor, and extremely poor house-
holds according to absolute definitions of poverty lines.” Households are
allocated to each of these groups according to a mapping of total household
consumption expenditures, household size and composition, and the com-
mand over essential commodities that these variables entail.
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An alternative approach divides households into quintiles, ranging
from the richest to the poorest. Surveys such as the DHS and the MICS,
which do not contain consumption expenditures, cannot typically be used
to define absolute poverty groups, although they may use a proxy for eco-
nomic status that allows education equity to be analyzed through the lens
of relative quintiles based on that proxy.

Missing and Contradictory Values

Data are considered to be missing when the response to a particular question
is left blank. Data are considered contradictory when the responses to two
questions are incompatible (an example would be a child reported to be
attending the ninth grade of primary school in a system in which primary
school extends only through sixth grade). As a rule, observations with miss-
ing or contradictory values are omitted from the calculation of any indica-
tor to which the problematic values are relevant. When observations are
omitted, they are left out of both the numerator and the denominator of a
calculation. Consider, for example, the case of a household member who
attended primary school during the current year and the previous year, but
the grade attended during the previous year is unknown (a blank value). As
it is impossible to tell whether this child was promoted or repeated the
grade, he or she is omitted from any efficiency calculations (that is, when
calculating the primary repetition rate, this child is omitted from both the
numerator [the number of repeaters in primary] and the denominator [the
number of primary students]). However, the same child is included in both
the numerator and the denominator for the primary net attendance rate,
because the full set of information needed to perform this calculation is
available. In the rare cases in which more than 5 percent of the observations
in a dataset include missing or contradictory values for a particular question,
the results of any calculations based on that question are discarded, in order
to avoid introducing too much bias through omitted observations.

Notes

1. IHSN is an international network of organizations interested in harmo-
nizing household surveys in order to facilitate survey analysis in poor
countries (http://www.surveynetwork.org/home/). Its membership includes
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the World Bank, the UNESCO Institute for Statistics, the International
Labour Office, the World Health Organization, the Food and Agriculture
Organization, the World Food Programme, most major international
development banks, and other international organizations. A complete
listing can be found at http://www.surveynetwork.org/home/index.php?q=
about/membership.

2. School enrollment refers to the inscription of a student in a given grade at
a given school. School attendance refers to the presence of the student in
a given grade at a given school on a regular basis. School attainment refers
to the latest grade successfully completed.

3. See www.measuredhs.com.

http://www.unicef.org/statistics/index_24302.html.

5. Some countries use relative poverty lines, but their use is rare in devel-

e

oping countries.
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Using ADePT Edu:
A Step-by-Step Guide

This technical guide to ADePT Edu illustrates each of the steps required to
install and operate the software.! The chapter begins by identifying the
computer hardware and software needed to run ADePT Edu. It then
describes how to install the software. The rest of the chapter provides
instructions for operating ADePT Edu. Users who are already familiar with
ADePT Edu may want to go directly to chapter 4, which defines all of the
indicators estimated by the program, or to chapter 5, which examines the
issue of inequality in education and can be used as an example of how to use
household survey data.

System Requirements

ADePT Edu can be used with any household survey, broadening the use of
educational statistics in sector analysis and planning. The hardware and
software requirements are described below.

Hardware Requirements

Table 3.1 describes the hardware needed to operate ADePT Edu.

Software Requirements

Table 3.2 describes the software needed to operate ADePT Edu.

Chapter 3
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Table 3.1: ADePT Edu Hardware Requirements

Hardware Requirement

CPU Any modern computer; faster CPUs reduce time required to process jobs. Multiprocessor computers
can be used with Stata MP.

Disk space 40 MB of disk space to install; running ADePT creates temporary copies of datasets 25-50 percent
larger than the originals, so disk space required ultimately depends on how large datasets are.

Memory Minimum of 512 MB of RAM to operate; twice this much physical memory recommended for
datasets. Use of dataset larger than 700 MB may require 64-bit Stata and larger memory.

Display At least 1,024 x 768 screen resolution. Users of netbooks and other computers with small built-in

Internet connection

screens may find it necessary to use an external monitor (screen resolution does not affect speed
or accuracy of computations).

Internet connection not necessary for generating output results; connection needed for program
updates only.

Source: http://siteresources.worldbank.org/EXTADEPT/Resources/ADePT_UserGuide.pdf.

Table 3.2: ADePT Edu Software Requirements

Software

Requirement

Operating system

Net framework

Computations

Output viewer

Microsoft Windows operating system: Windows XP, Vista, Server 2003 and later, and Windows 7, in
both 32- and 64-bit Windows environments. Does not work on MAC OS or Linux operating systems.

Microsoft .Net Framework 2.0 or later. Most recent Microsoft operating systems come with .Net
Framework or allow for its installation. To check whether computer has .Net Framework installed,
navigate Windows Explorer to folder where Windows is installed (typically C:\Windows\), then pro-
ceed to folder Microsoft.Net, then to Framework. There will be several subfolders in this folder with
names like 1.0.3705, 1.1.4322, and so on. The largest version shows the newest version of .Net
Framework installed. If none of these folders is on disk, computer does not have Microsoft .Net
Framework. If system does not have .Net Framework 2.0 or a later version, download and install
latest version from Microsoft’'s website (installation requires administrator rights).

Stata version 10 or later (all versions except Small Stata) or Numerics by Stata (included in ADePT);
both Stata and Numerics by Stata are products of StataCorp LP (http://www.stata.com). If the pro-
gram will be used on multiple computers, Numerics by Stata is the recommended computational
engine (unless all computers have version of Stata).

Microsoft Excel for Windows (version XP or later); free Microsoft Excel Viewer can be used.

Source: http://siteresources.worldbank.org/EXTADEPT/Resources/ADePT_UserGuide.pdf.
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Installing ADePT

Administrative privileges are not required for ADePT installation; it can
thus be installed by users in usually restricted academic or corporate systems.
The ADePT 4.1 installation file (adept_install.exe) is available at
www.worldbank.org/adept.

To save the installation file to a disk, right-click it with the mouse, select
Save target as from the menu, and specify the folder on the disk where the
file should be saved. After the file is downloaded, execute it. ADePT instal-
lation will display the license agreement (screenshot 3.1). Click I Agree and
proceed.
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Screenshot 3.1: Accepting the License Agreement

e Agreement

B3| License
155

ADePT License Agreement

This document sets forth the terms on which International Bank for
Reconstruction and Development and the International Development
Assodation ("The World Bank”) makes the ADePT (as defined below) available
for use. By downloading, storing, or using the ADePT, you agree to be bound
by the following terms and conditions of use ("ADePT License Agreement”).
The term “you”refers to a user of ADePT.

1. World Bank ADePT

ADePT is a software platform for automated economic analysis that allows
users to produce standard reports that indude tables and graphs in various
lareas of annlied economic analvsis. ADePT consists of an annlication nroaram

v

The installation wizard then asks where ADePT should be installed.
(You must be authorized to write to the selected directory during installation
and when the program is running.) Use the Browse button to specify the
folder, or type the path in the Destination Folder box (screenshot 3.2).

Click Install to start copying the files. Once the program has been
installed, the screen will look like screenshot 3.3. At this point, close the
installation wizard. The ADePT program will start automatically after the
installation succeeds.

Users can also install ADePT on an external drive (USB stick), allowing
it to be used on more than one computer (administrative privileges are not
required to install or run ADePT, meaning it can be run on any computer
with suitable hardware and software). Note, however, that the settings will
not travel. These settings include options (language, reporting level, path to
Excel, and so forth) and the most recent input settings used in every mod-
ule. In addition, the path to ADePT may change (the drive-letter of the
mounted drive depends on the presence of other drives and the configura-
tion of the host computer). If you are using the batch mode of ADePT, you
may have to revise your batch files.
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Screenshot 3.2: Installing ADePT

#5] ADePT Setup: Installation Folder

s3] This will install ADePT on your computer. The installer can not change any
|’1";" files that are currently in use, so please dose all other instances of ADePT
< if any are running now. Then choose a directory

| C:\ADePTY

|—Dest'naﬁon Folder

Screenshot 3.3: Completion of Setup

= ADePT Setup: Completed

Extract: Imatabase.mlib... 100%

Extract: Imataopt.mlib... 100%

Extract: stataado.arv... 100%

Output folder: C:\ADePT MBS

Created uninstaller: C:\ADePTUninstall.exe

Create folder: C:\Jsers\tsviridova‘\AppDataiRoamingMicrosoft\Windows\,..
Create shortcut: C:'Users\tsviridova\sppDataiRoamingicrosoft\Window. ..
Create shortcut: C:\Users\tsviridovalsppDatalRoamingMicrosoft\Window. ..
Create shortcut: C:\Users\tsviridova'sppData‘RoamingMicrosoft\Window. ..
Execute: "C:\ADePT\ADePT.exe’

Completed

Cancel I < Back I
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Using ADePT

Once ADePT is installed, users are able to start and close the program.

Starting and Closing ADePT

To start ADePT, go to the Windows Start menu and select the ADePT icon
from the ADePT software program group (screenshot 3.4). You can also cre-
ate a shortcut to ADePT on your desktop. To do this, use the mouse to drag
the link to ADePT from the Start menu and drop it to the desktop.

Upon starting, ADePT indicates all of the modules available. Users
who work mostly with one module can suppress this choice by uncheck-
ing the corresponding check box labeled “Don’t show this window at start
up” in screenshot 3.5. If, for example, you chose Education, ADePT will
automatically load this module when it starts. To switch to a different
module, use the Select module item in the Modules menu of ADePT (on the
Menu bar).

To close ADePT, select the Exit item in the File menu or click the red
X-button on the Windows navigation bar. Once ADePT is running, it can-
not be closed, but the computations can be interrupted by clicking the Stop
button on the Windows navigation bar.

Upon reopening, ADePT remembers the size of the ADePT window, the
last module used, and the settings and content of the input fields. The con-
tent of the input fields is saved only if tables were produced during a previ-
ous session.

[t is recommended that users spend a few minutes examining screen-
shot 3.6, the guide to the ADePT main screen, which is divided into four
quadrants.

ADePT’s Computation Process

ADePT consists of modules that generate tables and graphs in a particular
area of economic research. To produce the desired set of results, follow these
five steps:

1. Start ADePT.
2. Load datasets (one or several) into ADePT.
3. Fill in the Main form.
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Screenshot 3.4: Starting ADePT Using the Start Menu

E)] End of Day Restart
@ Internet Explorer
?H New Microsoft Office Document
5 Open Microsoft Office Document
\. Accessories
.. ADePT Software
L4 ADePT
TX] ADePT Getting Started
®F Uninstall_ADePT
. Administrative Tools
, Adobe
. BusinessObjects XI Release 2
. Consumer Applications
, IEA
) iThink9.0.3
. Lotus Applications
. Microsoft Office
., Optional Applications

, Python 2.5

. Remote Access
, SAP & BW

) Skype

. Startup

. Utilities

., Xcelsius
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Screenshot 3.5: Selecting a Module

Health financing

D Donit show this window M 2akp

WORLD BANK | DECRG

4. Set the weights, survey settings, and missing values.
5. Select tables and graphs to create.

After the required inputs are specified, click Generate to produce the
output. From this point on, ADePT works automatically, informing users of
progress and any problems detected.

There are several stages in this process. First, ADePT prepares the data
based on the user’s specifications. Two (optional) steps involve recoding
missing values and applying a global filter, which restricts the data to a
subset of observations satisfying certain conditions. ADePT then checks
whether the variables entered correspond to the requirements defined for
each variable. While doing so, it checks whether the entered variables are
of the correct type (categorical, continuous, dummy, and so forth) and have
the proper number of unique values; it also conducts consistency checks on
particular variables. This process is repeated for all datasets loaded into
ADePT.

Second, ADePT checks the consistency of categories for the variables
defined in different files. For example, it checks whether the variable
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Screenshot 3.6: Guide to the Main Screen
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entered into the region field in the first year file contains the same number
of categories as it does in the second year file. ADePT signals the user with
error messages, warnings, and notifications about any problems it finds with
the input data. If a problem is found in a particular variable, the program
highlights its name in the Main form.

Third, ADePT generates temporary variables required for calculations.
[t tries to use information specified by the user to produce variables that
are consistent with one another. For example, ADePT calculates house-
hold size and household composition variables from the variables defining
household identification (ID), age, and gender of household members. By
doing so, it makes sure that all tables in a particular module are internally
consistent (that is, numbers in one table do not contradict numbers in
other tables).

Finally, ADePT begins producing tables and graphs. Its computational
kernel performs calculations and sends the results to the formatting routine,
which presents each table and graph on a separate sheet of an output work-
book. When all tables and graphs are generated, ADePT instructs the
output viewer (MS Excel, MS Excel Viewer, or some other program) to open
the file with tables and graphs.

The next sections discuss all of these steps in detail.

Loading Data

ADePT can process data in Stata (.dta) or SPSS (.sav) formats. To load a
dataset into ADePT, click Add in the Main form quadrant and select the
dataset you want to load in the Open dataset dialog box that pops up
(screenshot 3.7).

The full path of the selected dataset and information about the number
of variables and observations in the dataset, as well the size of the dataset,
are shown in the Status bar (screenshot 3.8).

Specify a label for this dataset (screenshot 3.9). The label will be used
in tables and graphs to identify the statistics generated. The label could be
any word or number, but labeling datasets with the numeric date corre-
sponding to the time of data collection is recommended. Several statistics
produced by ADePT use this information to calculate the time span
between surveys. For example, you might want to label the dataset from the
2002 survey “2002” and the dataset from the 2005 survey “2005.” A sepa-
rate report will be produced for each dataset you add; specifying multiple
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Screenshot 3.7: Opening a Dataset

!].I‘-\I.ll.’i-’ T: Education

Project Module Tools Help

Datasets | Variables | Datat | Fiter |

Label Dataset
| Country & Q:AEmilioShared\Emiio\Reports Second Round DHS\ZwPRSOFL....
Country B Q:\EmilioShared\E milic\Reports Second Round DHS\CGPRSOFL....

Open in Stata

i

Screenshot 3.8: Full Path of the Selected Dataset

Stata dataset C:\AD_data\Data\Datasets\ADEPT_2002.dta 15 variables 19725 observations ~7243 Kb

Screenshot 3.9: Labeling the Dataset

Label Dataset
2002 C:\AD_data\Data\Datasets\ADEPT_2002.dta
2005 CMAD_data\Data\Datasets\ge2005.dta
C:\AD_data\Data\Datasets\ADEPT_2007 dta

datasets is just a shortcut that works if all variables in the added datasets
have the same name.

If Stata is used as the computational engine, the list of Dataset control
buttons on the left-hand side will change. You can now open the selected
dataset in Stata by clicking Open in Stata (screenshot 3.10). You can use
Stata to browse the observations in the dataset, modify existing data, or cre-
ate new variables.

To remove a dataset from the list of datasets loaded in ADePT, click
Remove in the Datasets tab (see screenshot 3.10). Removing all datasets
from the list will deactivate the ADePT interface; neither variable fields nor
tables and graph trees will be accessible.
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Screenshot 3.10: Opening a Stata Data File

Label Datase:

2002 CAAD_data\Data‘\Datasets\ADEPT_2002 dta
2005 C\AD_data\Data\Datasets\ge2005.dta

2007 C:\AD_data\Data\Datasets\ADEPT_2007.dta

The content of the loaded dataset—the names of the variables and the
variables labels—are listed in the Variables tab located behind the Datasets
tab. The Variables tab shows the content of the dataset selected
(screenshot 3.11). The tab title shows the label of the selected dataset. You
can search for a particular text in variables’ names and labels by using the
search field located at the bottom of the tab.

Specifying Variables

After loading the data, the next step is to tell ADePT what variables in the
datasets correspond to the fields required to produce the output. You need
to map variables in the data to the fields on the Main form. Each module of
ADePT has its own set of fields, but the process of defining the fields is sim-
ilar across modules.

ADePT does not require predefined names to be specified in the input
fields: users can enter any variable name from the loaded dataset. The only
assumption ADePT makes is that the variables are named consistently if
multiple datasets are loaded. In other words, if SI0_Q12 is specified as the
urban indicator in one dataset, it should be the urban indicator in all loaded
datasets. ADePT checks if this assumption is true and reports to the user if
the variable is missing in any of the loaded datasets.

There are four types of input variables on the ADePT forms:

e Continuous variables. A variable is considered continuous if it has
more than 50 distinct numeric values. An example of a field that
requires a continuous variable is the Total spending field.

e (Categorical variables. A categorical variable is a numerical or string
variable containing less than 50 distinct integer values. If a string
value is entered in such a field, ADePT generates a numerical variable
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Screenshot 3.11: Variable Names and Labels

[Dtasets [ Fer_| Varables 12002
Variable name Variable label ‘
mesto Enumeration district code @
urban Type of settlement
region Region
hhweight Weight -
Search Enable only common variables

with categories corresponding to the distinct values in the string vari-
able. An example of a field that requires a categorical variable is the
Sector of employment field.

e Dummy variables. A dummy variable is a variable with only two
distinct values. The fields requiring dummy variables accept a
numerical dummy variable or a logical expression based on an exist-
ing variable in the user’s dataset. An example of a dummy variable

field is the Gender field.

e  Other parameter inputs used to set scalar parameters.

As in other Windows programs, check boxes are used to specify binary
options (for example, whether the missing values should be recoded accord-
ing to the user-specified rules), and spin-edit controls allow numerical
parameters, such as duration of primary schooling, to be entered.

Some of the ADePT fields allow multiple variables to be specified that
will be treated as a list. Consider, for example, the household ID field. In
many datasets, the household ID determines which household an observa-
tion belong to, regardless of the values of other variables. This is the type of
household ID ADePT expects. In some datasets, however, a household is
identified not by household ID alone but also by other variables, such as the
regional identifier. This can be the case when household IDs are assigned
independently by interviewers in different regions, allowing overlaps in ID
values between households in different regions. In this situation, all of the
variables that allow a household to be uniquely identified need to be speci-
fied in the household ID field, with the individual variables separated by
white spaces. For example, if region is the variable containing the region
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codes and the ID is the variable holding the household identifiers within
each region, the household ID would be specified as HHID=region id.

ADePT processes this list of variables internally and creates its own
household ID variable, which then identifies each household in the loaded
datasets. Dragging and dropping variables from the list of variables to
ADePT fields that support multiple variables specification will not replace
the value, which is already there, but be appended to it.

The Main form with variable fields is located below the Datasets tab.
When the cursor is positioned in a field on the Main form, the Status bar
shows the description and the requirements for the variable to be specified
in that field; it indicates which variable is expected to be specified in this
field, its type, and whether the variable is required in the current module.
The variables included in the Main form are shown in table 3.3.

For each household member attending school, ADePT Edu lists educa-
tional expenditures by item, such as monthly school fees, transportation to
and from school, food purchases while in school, school uniforms (includ-
ing shoes), special contributions to school projects or for supplementing
school expenditures, and other educational expenditures not included
elsewhere.

Table 3.3: Descriptions of Variables Included in the Main Form

Variable Description

Household ID Continuous variable with unique identification for household. If dataset is composed of
separate dataset modules, variable is only element linking one dataset module to another.

Urban Binary variable with value of 1 if the household is in an urban region and 0 otherwise.

Welfare aggregate

Usual resident

Head of household

Continuous variable containing value of welfare aggregate used by survey. The most common
welfare aggregate is the monetary value of the monthly consumption per capita. Other
datasets could use income or an asset-based wealth index instead of consumption as the
aggregate of welfare.

Binary variable with value of 1 if household member resides in the house at time of interview.
If member did not reside at home at time of interview, variable takes value of 0 or—if
dataset specifies so—any value other than 1.

Binary variable with a value of 1 if the person is the head of the household and 0 otherwise.

Spouse of household head Binary variable with a value of 1 if the person is the spouse of the head of the household and
0 otherwise
Age Continuous variable representing person’s age in years.

Gender
Subpopulation

Total spending

Binary variable with value of 1 if person is male and 0 otherwise

Space reserved for user-specified variable that disaggregates the dataset. For example, the
user may want to create separate tables for different regions, levels of income, or ethnic
groups. Codes defining the subpopulation go here.

Continuous variable showing total annual household expenditures (in currency used by the
dataset).

Source: Authors.
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The weights and survey settings quadrant contains the variable defining
household weights in the sample. Household surveys assign a specific house-
hold weight to each and every household. The weight is used to give each
sample household a level of representation in the total household popula-
tion. Household weights adjust for differences in the probability of selecting
a household in the household population. Household surveys generally have
unequal probabilities of selecting households from different regions or from
different subpopulations for which statistics are needed. As a result, weights
need to be applied when tabulations have to produce a proper representa-
tion. Household weights are also necessary when a sample design needs to
correct for differential response rates.

The Survey Settings button activates a form describing a complex sur-
vey design. The characteristics of the survey design are set by the user. For
Demographic and Health Survey (DHS) datasets, click Set default DHS
variables’” names in the lower right-hand quadrant of the screen; ADePT
will fill in the fields based on the DHS convention. Otherwise the variable
names need to be written into the form fields. Each field contains a short
hint, which indicates what kind of variable the program expects in each
field. By clicking on the Education tab, users can fill in the information
required to prepare the education tables (screenshot 3.12).

The top left-hand quadrant contains schooling information for the year
before the year of the interview (screenshot 3.13). Under the coding con-
ventions of Stata, if the person attended primary school, the code reads
Primary = = 1, which means that the number 1 is exclusive to having
attended primary school only. Secondary school has a code of 2; postsec-
ondary school has a code of 3. The grade attended the year before the year
of the interview is shown at the bottom of this quadrant. If the analyst
prefers not to use the Stata variable code, dummy variables, where one
school level could be equal to 1 and the others to O, can be used instead.
(The grade variable remains a numeric continuous variable.)

Information on schooling during the year of the interview is shown in
the upper right-hand quadrant, labeled Current school year. This quadrant
contains information on the level of schooling attended during the current
year, as well as the grade.

The main reason why previous and current years are included is to per-
mit the calculation of real repetition and dropout rates. The current year
information also includes the reasons for not being in school, which can be
valuable in explaining the reasons why students drop out of school. The list
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Screenshot 3.12: Variable Names in the Main Form

Screenshot 3.13: Specifying Variable Names in the Education Tab
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of the reasons for not being in school during the current year is usually dif-
ferent across datasets, as the list is generally country specific.

The bottom left-hand quadrant contains the characteristics of the edu-
cation system of the country of analysis. This information must be added
using the drop-down menu.

The bottom right-hand quadrant shows school attainment (Completed
education in screenshot 3.13). The first drop-down indicates whether the
household member ever attended school. The response can be either 0
(never attended school) or any digit equal to or greater than 1. For a house-
hold member who completed the fifth grade of primary school, Ever attended
school would be equal to 1; Primary, Secondary, and Post-secondary
would be equal to 0; and Grade would be equal to 5. This example uses the
Stata code convention. Users can instead select binary or dummy codes for
each variable.

The next tab, Labor market, contains information on employment, the
sector of employment, earnings, hours, and work experience (screenshot
3.14). ADePT uses the information in this tab to estimate the returns to
education. The variables in this tab are defined in table 3.4.

The list of datasets is shown on the Datasets tab in the Main form. Once
a dataset is selected for analysis, the Variables tab displays the variable
names and labels in the selected dataset (screenshot 3.15). Users can drag
and drop variables from the selected dataset into the corresponding fields on
the Main form. Once variables are dragged and dropped, the type of vari-
able (numeric or string) and its name and label are shown in the Status bar.

Users can search for any part of a variable name or label using the search
filter field. For example, typing “ur” selects variables with names or labels
that contain the string “ur.” To clear the search filter, simply delete all the
characters in the search field.

Users can use a drop-down list in the field to specify a variable, type the
variable name into the field, or drag and drop the variable. The drag and
drop method is recommended, because it is faster and more convenient for
datasets that contain a large number of variables and reduces the possibility
of errors when entering the variable names. Drop-down lists take a long time
to navigate if the loaded datasets contain a large number of variables.
Manual entry of variable names can lead to misspelled variable names and
thus errors in ADePT execution, but typing into the variable field is the
only way to specify expressions in the fields. Variable names are case sensi-
tive and should be specified exactly as they appear in the dataset.
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Screenshot 3.14: Variable Names for the Labor Market Tab

Main | Education Labor market |Missing values |

— Labor market
Employed |08 =]
Unemployed {002 |
Sector [0 ~|
Earnings |hv003 =l
Hours {004 |
Work experience [hv014 |

Table 3.4: Definitions of Variables in the Labor Market Tab

Variable Definition

Employed Takes value of 1 if household member is working for wages at time of interview and 0 otherwise.?
Unemployed Takes value of 1 if person is not working but is looking for work and 0 otherwise.

Sector Code provided by each survey.

Earnings Total amount earned by household member during number of hours reported in next variable.

Hours Number of hours worked by household member (an average month has 167 hours).

Work experience For surveys that do not report years of experience, ADePT estimates them using the following formula:

experience = (age - years of education — age of entry to the school system). For example, a
35-year-old who completed eighth grade would have 20 years of work experience (35 — 8 7).

Source: Authors.
a. Some surveys ask if the person was working during the week before the interview.

If several datasets are loaded, ADePT can disable the drag-and-drop
capabilities for variables that are not included in all datasets. Whenever sev-
eral datasets are loaded, users need to check the Enable only common vari-
ables checkpoint at the bottom of screenshot 3.15. The enabled common
variables appear in black bold lettering; the disabled variables appear in gray.
Both types of variables are shown in the Variables tab (screenshot 3.16).
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Screenshot 3.15: Variable Names for a Loaded Dataset

| ADePT: Education

Project Module Tools Help

Variables | Nigeria 2008 | Fiter

Variable name Variable label -
Case Identification D

HVIDX Line number

HV000 Country code and phase

HV001 Cluster number -
Search ["] Enable only common variables

Screenshot 3.16: Disabled Variables in Gray, Active Variables in Bold

Main | Education | Labor market
Main variables
Household ID* i00 codper v
Urban i05 -
Welfare aggregate quintil -
Interview month etapa k]
Usual resident etapa -
i00 (3
Household head codper
p205a
Spouse p205b
- p205c
Age inNa -
Gender* p203 -
Subpopulation -

Using Compound Fields

Several modules of ADePT use compound fields. Compound fields allow the
management of several input elements as a single unit. For example, in the
Social Protection module (in the initial ADePT module selection screen),
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the program type, program name, and benefits amount can be entered as a
single element in a list of programs. Although the properties of the com-
pound fields may be different for the different modules, all compound fields
have common elements and behavior.

First, compound fields always contain two or more elements, one of
which is a field in which the user has to provide a variable name
(screenshot 3.17). Variables can be dragged and dropped from the Variables
tab to fill this field. To add a unit to the list, fill in all required elements of
the unit and click Add. For example, the Missing values tab contains a
compound field managing the user-specified list of missing values. Each unit
in the list contains two elements: the names of the variables to be recoded
(field Variables) and the values that should be replaced to missing (field
Missing values). Both elements are required; users need to specify a variable
name and enter a missing value to append the list. Elements already in the
list can be removed by clicking Remove.

Screenshot 3.17: Compound Field for Missing Values

[Main_| Education | Labor market | Missing values |

[¥] Recode missing values according to the rules below

Missing values setup
Variable(s)" p20% -
Mizsing value(s)” 999

Variable(s) Missing value(s)
999
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Second, compound fields can be required for analysis. It is important to
distinguish between required elements of a list unit and the compound field
that is required. An element is required if a unit cannot be posted in the list
without specifying this element. All, some, or none of the elements may be
required. The entire compound field is required if ADePT cannot conduct
any analysis unless the field is filled in. A compound field is considered filled
if it contains at least one unit. For example, the Missing values compound
field contains two required elements but is not a required field (analysis can
be conducted even if the list is empty). For the programs list in the Social
Protection module, users need not enter all three elements (Type, Variable,
Label), but they must enter a program; analysis cannot be performed if no
social protection program is specified.

Generating Tables and Figures

After loading data into ADePT and specifying the corresponding variables,
users can select the tables and figures (graphs) they want to generate. Tables
and figures are chosen from a tree-like structure, in which they are grouped
by topic (screenshot 3.18).

Variables need to be specified and options selected to create each table
and graph. For example, a table that shows the distribution of poverty rates
by geographic regions requires the specification of the welfare aggregate,
poverty lines, and regions. If one of these variables is not specified, the table
cannot be created.

The title tab in the Table and figure window shows the total number of
tables and figures in the module (39 tables and graphs in screenshot 3.18);
the number of feasible tables that can be generated; and the number of
tables selected. The feasible tables are displayed in black; tables that cannot
be created for a particular module are displayed in gray. These tables remain
inactive if any of the variables required are not specified.

The Table description and if-condition tab in the lower portion of the
Table and figure window displays a description of the highlighted table,
describing the table layout and its intended use. If it is feasible to generate
this table, users can select it by checking the check box next to the table’s
title in the Table and figure window. Multiple tables/figures can be selected
by checking the boxes next to the corresponding title. ADePT will select all
feasible tables/figures in this group.
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Screenshot 3.18: Table and Figure Window: Selecting the Education Tables to
Generate

-] X
Education tables selected:6 | feasible:25 | total:39
~[C]Original Data Report -
-] Tables B
&[] School participation

[¥]TA1: School attendance ratios and out-of-school by level, according to background characteristics
[¥] TA2: Primary grade one intake, overage in first grade, mdwdm!o;mdeS acw&gtobaﬁ(qmmmnde
- [#] TA3: Ondime. under-age and over-age in prmary education ding to background ch
-[¥] TA4: Ondime. under-age and over-age by single grade of primary education, according to background characteristics
V] TAS: Percentage of the population that has ever attended school, by age according to background characteristics
i[F] TA: Out of schaol reasons
|| L.[V]TAT7: Typology of out-of-school
! DE]Sdmlpmgmmn
[ TB1: Promotion, repetition, dropout and completion rates by level, and transition rates according to background chara| |
--[] TB2: Promation, repetition, and dropout rates by single grade of primary education, according to background characte
i [] TB3: Promotion, repetition, and dropout rates by single grade of secondary education, according to background charz
| GEJSdmlaumm
| LFITC1: School att t of adult population by background characteristics
{1 TC2: Proportion of 15-19 years olds that completed each grade, according to background characteristics
[ TC3: Proportion of 20-29 years olds that completed each grade, according to background characteristics
[]TC4: Proportion of 30-39 years olds that completed each grade, according to background characteristics
[T TC5: Proportion of 40-49 years olds that completed each grade, according to background characteristics
-] TCE: Proportion of 10-19 years olds expected to complete each grade, according to background characteristics
! L.[F]TC7: Inequalty in years of schooling
i DE]E&naumwenm
[ | [F]TD1: Household expenditure on primary education :
< m 3

For all tables
Standard errors (slow) -
F & Generate b 5

Table shows school attendance and out-of school ratios for primary, secondary and post-secondary education, according to
background characteristics

After selecting the tables and figures to produce, click Generate to start
processing the data. The progress of computations will be displayed in the
ADePT system messages tab and by the rotation of the Process indicator
icon in the top left-hand corner of the ADePT window. To interrupt the
computations, click the green Generate button changes, which turns into a
red Stop button (screenshot 3.19). No tables or figures are outputted if the
Stop button is clicked.
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Screenshot 3.19: Record and Stop Button for Creating Tables

For all tables
(7] Standard emors (slow) e
B F : Stop 0

7

[ Table description and f-condition | ADePT system messages |

Creating Table 4.12... o
Creating Table 5.1...
Creating Table 5.2...
Creating Table 5.3...
Creating Figure 5.4... |
Creating Figure 5.5... LJ

Choosing a Reporting Option

The System messages tab located at the bottom of the Table and figure win-
dow in screenshot 3.18 displays information on data processing, on errors and
warnings, and on the progress in the generation of output. To define the level
of reporting in the System messages window, click Tools — Options on the
Menu bar and select the Reporting tab.

Users can select three levels of reporting on the Reporting tab
(screenshot 3.20). If the default level of reporting (Main messages and cur-
rent status) is selected, ADePT displays only the main messages on the
progress of data checking, data preparation, and data analysis and reports
warnings and error messages. This level of reporting is recommended. Two
other levels of reporting—Detailed messages and progress indication and
Service messages (debug mode)—are designed for troubleshooting ADePT.
They are rarely used.

Changing the font can be useful in printing tables and figures for pre-
sentations. To change a font or to clear the content of the System messages
window, right-click the window and select a desired option—Clear output
and Select font—from the menu (screenshot 3.21).

Performing Common Tasks

This section describes several common tasks that can be performed with
ADePT. They include generating tables on a subsample of observations,
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Screenshot 3.20: Selecting a Level of Reporting

ADePT Options &

Applications | Reporting | Localization | Other options

Reporting level

[ TS

Detailed messages and progress indication
Service messages (debug mode)

[ ok [ cancel
Screenshot 3.21: Clearing Contents or Changing Fonts
Standard erors (s [ FRDEFT
il | Generate &

Frequencies

Table description and #-condtion | ADePT system messages |
Welcome to ADePT!

Clear output
Select font
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generating tables of frequencies and tables with standard errors, describing
complex survey designs, defining missing values, specifying expressions in
variables fields, and running simulations.

Generating Tables on a Subsample of Observations

Analysis can focus on a particular subpopulation in all or some tables and
figures. A global filter is used to retain in the analysis only those observa-
tions that satisfy certain requirements. The variables selected by the global
filter apply to all tables and figures in an active module during the compu-
tation. The Global filter tab is located next to the Datasets tab in the
Data/variables window. It becomes visible when at least one dataset is
loaded. The tab contains a check box (Apply the filter) and the field for a
logical condition to be used in retaining observations for analysis. Any valid
Stata logical expression can be specified in this field.

When an expression for the global filter is specified, ADePT retains
only the observations that satisfy the conditions specified by the global
filter. Because the global filter is applied in the early stage of data pro-
cessing, using it will result in faster calculations than using it for all tables
or figures. For example, to produce tables and figures for respondents
under the age of 40 in a particular region of the country, a user enters
“age<40 & region=11" in the global filter field (screenshot 3.22). ADePT
drops all observations in which region is not equal to 11 and age is greater
than 40. It generates tables and figures only for observations that satisfy
the specified conditions.

Individual tables and figures may also have restrictions on observations.
These tables and figures augment rather than replace the global filter, so
that only observations that satisfy both the global filter and the individual
if-condition are included in the analysis. Applying an if-condition to a

Screenshot 3.22: Using the Global Filter

| Datasets | Fiter | Variables | 2002
Filter
[¥] Keep observations satisfying the following condtion:

(age<40) & region=11)
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group of tables or figures (screenshot 3.23) is equivalent to applying the
same condition to all tables or figures in that group.

The purpose of an if-condition is to include observations from a partic-
ular subgroup of a population. The inclusion condition is formulated as a
Boolean expression—a function of the variables existing in the user’s
dataset. Observations are included in the analysis if they satisfy the inclu-
sion condition (the Boolean expression evaluates to value true). In many
cases, the conditions are restricting, limiting the observations included in
the analysis to a particular region, age group, or other feature. (In Stata,
there is no need to write the word if before if-conditions, and “= =" can be
used interchangeably with “=.”) Narrower groups can be selected by
restricting several dimensions simultaneously. For example, an if-condition
can be rewritten as “(urban=1) and (region!=1),” limiting the observations
to all urban locations and excluding the first region (for example, the cap-

((l”

ital of a country). The symbols “and” and are used to denote logical
“AND” and logical “OR” operations. In order for A and B to be true, both
A and B must be true. In order for AIB to be true, any one of A or B must
be true. Any of the functions available in Stata can also be specified as if-
conditions (table 3.5).

ADePT follows Stata’s convention, where missing values are considered
to be infinitely large numbers. Hence, the expression (age > 65) evaluates to
true not only when the age of the responders is greater than 65 but also when
the value of the age variable is missing. Parentheses are used to indicate the
order of evaluation for complex expressions.

Screenshot 3.23: Setting an If-Condition

IF-condtion | Set J

Table 3.5: Examples of If-Conditions Available in Stata

If-condition

Interpretation

inlist(region,1, 3, 5, 6)
inrange(age, 15, 65)

Include only observations from regions with codes 1, 3, 5, and 6.
Include only individuals 15-65.

((male= =1) and inrange(age, 15, 65))I((male= =0) and Include only individuals of working age, which is defined

inrange(age, 15, 60))
Imissing(sector)

differently for men and women.
Exclude observations with missing values in variable sector.

Source: Authors.
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When if-conditions are evaluated, each observation is treated indepen-
dently. For example, to exclude all households in which the household head
was born abroad, users must either be working at the household level (in
which case person-specific characteristics refer to household heads) or have
a variable for the place of birth of the household head defined for each indi-
vidual in the dataset (and consistent within each household) instead of the
place of birth variable. If the if-condition is based on the place of birth vari-
able, children living in the households with foreign-born household heads
will not be excluded.

To specify an if-condition, select a table (or a group of tables), then click
on the IF-condition field in the bottom of the Table description tab. Enter
the expression to restrict the sample of observations, and click Set
(screenshot 3.24).

Tables or figures that have an if-condition applied to them are high-
lighted in screenshot 3.24. To remove the if-condition, select the object to
which the if-condition was applied and click the Clear button that appears
next to the IF-condition field (screenshot 3.25). The if-condition specified
for a table is outputted below the table. The definitions of if-conditions are
not saved in the project file.

A combination of the global filter and individual if-conditions for tables
may become too restrictive; it is the user’s responsibility to make sure the
conditions do not contradict one another and do not eliminate all observa-
tions from the sample. For example, if the global filter selects only the urban
population and an if-condition applied to a particular table selects only the
rural population, then no table can be generated, because no observations
satisfy both conditions. The contradiction in this example is obvious; it is
less apparent in situations in which there are complex dependencies
between, say, the sector of employment, education level, and other factors.
If the effective condition (the combination of the global filter and the
individual IF-condition) is so restrictive that no observations satisfy it, an
error message will appear and the table and graph will be marked red in the
selection tree.

Setting a global filter and applying an if-condition to all tables and figures
may look the same, but the two actions are actually different because the
global filter has the higher priority and is applied at the data preparation
stage, before the beginning of the analysis. This has two consequences.

First, the global filter can be used to remove observations from the analy-
sis that cause problems with the data checks. Normally, if the problem is
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Screenshot 3.24: Example of an If-Condition

Education tables selected:18 | feasible:25 | total:39

----- +[¥]Original Data Report
- [@] Tables
&) [#] School participation

-[[7] TA6: Out of school reasons
~[¥] TA7: Typology of out-of-school
e Sd'nool progression

=-[¥] School attainment

-[¥] TC7: Inequality in years of schooling
(=[] Education expenditures
..[F] TD1: Household expenditure on primary education
| --[F] TD2: Household expenditure on secondary education
] m |

-[¥] TA1: School attendance ratios and out-of-school by level, ac
--[¥] TA2: Primary grade one intake, overage in first grade, and st
--[¥] TA3: Ontime, under-age and over-age in primary education,
-[¥] TA4: Ontime, under-age and over-age by single grade of prir
-[] TAS: Percentage of the population that has ever attended sc

[¥] TB1: Promotion, repetition, dropout and completion rates by |

| »

----E]TBZ: Promotion, repetition, and dropout rates by single grade|
--[¥] TB3: Promotion, repetition, and dropout rates by single grade

~[¥] TC1: School attainment of adult population by background ¢
--[¥] TC2: Proportion of 15-19 years olds that completed each gra
-[¥] TC3: Proportion of 20-29 years olds that completed each gra
--[¥] TC4: Proportion of 30-39 years olds that completed each gra
-[¥] TC5: Proportion of 40-49 years olds that completed each gra
-[¥] TC6: Proportion of 10-19 years olds that completed each gra

For all tables
Standard errors (slow) —
; : Generate ’

Table description and if-condition | ADePT system messages |

Table shows school attendance and out-of school ratios for primary,
secondary and post-secondary education, according to background
characteristics

IFcondition €tapa<3 | Set I
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Screenshot 3.25: Clearing an If-Condition

IFoondtion 92p<3 |

caused by a particular value of a certain variable, that value can be recoded
to a missing variable to exclude as an outlier. However, there may be cases
in which an observation may have all its individual variables within a nor-
mal range but the combination of all the individual variables yields a value
that is not possible. For example, a user may want to apply the global filter
to remove all respondents under age 5 if they report attending a school. No
warning will be issued, as these observations are excluded from the analysis
before the checks are conducted. If the same condition were applied to a
particular table, a warning that very young children are attending schools
would be displayed, even though these observations would later be excluded
from that table.

Second, the global filter may affect the values of the variables ADePT
derives from the data. Consider household size as an example. In an
individual-level dataset, ADePT constructs a variable for household size by
counting the number of observations with a unique value of the household
ID variable. If a global filter that selects only the working-age population is
applied, the variable that ADePT creates for household size will count the
number of working-age individuals in a household, which could be different
from the number of household members.

Generating Tables with Standard Errors and Tables of
Frequencies

In addition to standard tables, ADePT can produce tables with standard
errors and tables with frequencies. ADePT uses sophisticated algorithms to
calculate the standard errors for estimated statistics. These algorithms often
require substantial computational resources. Producing tables with standard
errors takes more time than producing standard tables—sometimes sub-
stantially more. For this reason, it is advisable to begin by generating stan-
dard tables.

Tables with frequencies show the unweighted number of observations
used in the calculation of a particular cell in a table. Indicating these fre-
quencies does not take extra time.
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To output tables with standard errors and tables with frequencies, check
the check boxes Standard errors (slow) and Frequencies, located to the left
of the Generate button (screenshot 3.26).

Describing a Complex Survey Design

ADePT can account for a complex survey design when it calculates standard
errors for the estimates. It allows users to specify multiple stratification
designs, final population corrections, survey weights, and options on how
the standard errors of the estimates should be computed.

Most surveys include one or more weighting variables. Users should con-
sult the survey documentation to determine which weighting variable must
be used. If the only survey design parameter to specify is the weights, it can
be inputted on the Main form, with the other variables. Weights entered
apply to all household and individual data. If other parameters of the survey
design need to be specified, click Survey Settings and fill in the form
describing a complex survey design (screenshot 3.27).

Defining Missing Values

ADePT does not remove an observation from the sample if any of the used
variables has a missing value. Instead, it treats missing values intelligently,

Screenshot 3.26: Generating Tables with Standard Errors, Frequencies,
or Both

For all tables
Standard erors (slow) _ WDEPT
i Generate >

Screenshot 3.27: Adding Household Weights and Other Parameters

Weights and survey settings
Household weights hhweight v

| Survey Settings... |
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ignoring observations with missing values if the missing values are involved
in the analysis for a particular table or graph. Missing values in Stata and
SPSS datasets are assigned codes that ADePT recognizes. However, not all
data providers use these codes. Some datasets contain values 9, 97, 98, 99,
997, and so forth, which perform the functions of the missing value code
(one variable may use multiple codes for “refusal,” “don’t know,” “not appli-
cable,” and so forth). If this is the case, it is crucial that ADePT be informed
about such codes. The program will ensure that these codes are recoded to
missing values before any analysis is performed.

Missing values can be defined in the Missing values tab. To activate the
tab, on the Menu bar click Tools — Show missing value tab. The Missing
value will appear next to the Variables tab in the Main form window.

ADePT receives information about missing values as a list of pairs of
elements: variables and missing value codes. The following combinations
are possible:

¢ One variable and one missing value

¢ One variable and multiple missing values, separated by spaces

e Multiple variables, separated by spaces, and one missing value

e Multiple variables, separated by spaces, and multiple missing values.

A particular variable can be mentioned in multiple lists of variables and
multiple lists of missing values.

The Missing values tab contains the (initially empty) list of such pairs
and controls to append this list. To define missing values, do the following:

1. Enter one or more variable names into the first field, separating vari-
able names with spaces.

2. Enter one or more values into the second field, separating multiple
values with spaces.

3. Click Add.

4. Repeat (if necessary) for other variables and values.

Users can add as many definitions of missing values for the variables in the
dataset as they wish.

Screenshot 3.28 shows how to recode value 999 in the variable defining
education. To do so, drag and drop the p205a variable into the Variable
field, enter 999 into the Missing values field, and click Add.
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Screenshot 3.28: Changing the Code for Missing Values

[ Main | Education | Labor market | Missing values |

[¥] Recode missing values according to the rules below

Missing values setup
Variable(s)" p20% -
Missing value(s)" 939

Variable(s) Missing value(s)
p205a 999

Add | [ Remove

Information about the user-defined missing values is saved in the project
file; it is invoked when the project file is opened if Add to project file is
checked. If the definitions of missing values were stored in a project file, the
Missing values tab will appear automatically when the project file is loaded.

Specifying Expressions in Variables Fields

Some variables (for example, Urban and Gender) are treated as dummy vari-
ables and thus can take on only two values (if a variable is used). ADePT
assigns meaning to particular values of these variables (for example, 1 denotes
urban population in the Urban variable). The coding of these variables may
be different in the user’s datasets. If this is the case, do the following:

1. Recode the original data to match ADePT’s expectations (for exam-
ple, set 1 = male, 1 = urban, 1 = household head).

2. Specify an expression instead of a variable name. ADePT will evalu-
ate the expression and take the result as a corresponding indicator.
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Expressions come in handy when a variable does not exist in the dataset
exactly the way ADePT expects it to be specified but can be derived from
the existing variables using a simple transformation. Because the result of
expression evaluation is binary, expressions apply only to dummy variables
(and to categorical variables to the extent that they are generalizations of
dummy variables).

Consider the following example. In the original dataset variable,
URBAN takes the value of 1 for rural and 2 for urban populations. Because
there are several data files (each corresponding to a different year), it would
be cumbersome to recode this variable into the format ADePT expects. It
might be easier to specify an expression of the following type:

URBAN==2.

ADePT generates a new variable in each dataset that takes the value 1
whenever URBAN is equal to 2 (screenshot 3.29). For all other values (that
is, values of 1), this new variable take the value of 0. Missing values of
URBAN remain missing.

In recoding a variable, the following transformations may be applied:

varname == const
varname != const
varname > const
varname >= const
varname < const
varname <= const.

Screenshot 3.29: Creating an Expression to Recode a Variable

Main | Education | Labor market | Missing values |
~Main variables

' Household ID* hhid v
‘ Urban Urban== v|
! Welfare aggregate i00 v‘
‘ Interview month hv006 vl

65



Assessing Sector Performance and Inequality in Education

66

The name of a variable must be the first word of the expression.
Whenever an expression evaluates to logical true, it takes a value of 1, while
a logical false takes a value of 0.

Running Simulations

Simulation analysis of a reform or policy intervention involves two steps. The
first step involves creating a dataset with simulated data. This dataset is based
on the actual data, modified to simulate the effect of a reform or policy.

The second step involves loading the two files (original and simulated)
into ADePT and generating tables and graphs comparing the statistics in
the original and simulated scenarios. A full version of Stata is needed to run
simulations.

To run a simulation, follow these seven steps:

1. Start ADePT and switch to the module most appropriate for the
topic of analysis.

2. Add the original file to the list of files. This file will be used to derive
the simulated data.

3. Click Open in Stata. A new Stata session will start and the dataset will
automatically be loaded to Stata. (Refer to the Stata manuals for a
description of Stata commands.) Type Help in Stata’s command line to
bring up the electronic documentation for the installed version of Stata.

4. Issue Stata commands that modify the dataset according to the
desired assumptions. Rather than create new variables, modify the
original variables (recall that when working with multiple datasets,
ADePT assumes that the variable names are the same in all datasets).
For example, suppose that each individual’s consumption is stored in
variable vO21 and you want to investigate how a 10 percent con-
sumption subsidy to rural households will affect aggregate poverty
rates. Type the following command:

replace v021 = v021 * 1.10 if rural ==

5. When you finish modifying the data, save them to a new file. To save
the simulated data in the file called “simulated,” type the command
in Stata:

save simulated, replace
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6. Close the Stata session by typing “exit” in the Stata command
prompt, and add the simulated dataset to the files list of ADePT.

7. Select Show Changes in the files list. If there are only two datasets
in the list, ADePT will automatically select them to be compared.

Note that ADePT does not take into account the fact that the second dataset
is simulated, so the standard errors reported by ADePT for simulated indica-
tors and differences may be incorrect.

Complex simulations can be run. For example, a user may want to first
model the dependency of income and consumption on education, then sim-
ulate an increase in education, and then reestimate the income and con-
sumption effects of the reform.

Adjusting Settings

This section presents the setting options available to all modules of ADePT,
including the language of interface, the computational engine, and the
output viewer.

Changing the Screen and Output Language

ADePT is available in several languages. Changing Localization affects the
interface of the program (menus, dialogs, error messages, and so forth)
(screenshot 3.30). Changing Reporting affects the language in tables and
graphs produced.

Before changing the language, make sure you have saved your input into
an ADePT project file: unless the input is saved, it will be lost when ADePT
is restarted. To adjust the language setting, open the Options Dialog in the
main menu (Tools — Options), and switch to the Localization tab.

The Localization tab contains two selections: one is for the language and
one is for the code page. To change the language, select one of the languages
from this list and click OK. The dialog box will close. To apply the change
of language, you must close and reopen ADePT. Once the new language is
set, ADePT will display all the menus, dialogs, and error messages in that
language. (Because ADePT is a fast-developing project, some new parts of
the interface might not yet be translated. In this case, ADePT will display
them in English.)
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Screenshot 3.30: Changing the Language

Vietnamese (Windows)

The choice of the coding page allows the variable names and variable
labels to be recorded in non-Latin script. You may need to change the cod-
ing page if your datasets contain variable names or labels recorded in
Ciyrillic, Arabic, Greek, or other scripts. This change is necessary because
the Stata dataset format allows storage of non-English symbols but does not
provide the code page in which they should be represented (this is a setting
on the computer on which the data were saved into the file). Thus, users
must manually try the different code pages until the localized data labels
become readable. ADePT provides a choice of the most common code pages
for alphabet-based languages (Cyrillic, Greek, and so forth). Stata datasets
cannot store labels in character-based languages; there is thus no code page
selection for them. The selection of the coding page is independent of the
choice of the language.

To switch to the proper code page, right-click the column header for the
value labels and left-click the appropriate encoding name (screenshot 3.31).
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Screenshot 3.31: Selecting the Proper Code Page

%."’“’“’.'ﬁ""_ Central European (Windows) .
il Kon somorocnoni BT c Hilic (Windows) } |
n_member | Kon unexa nomor] Western European (Windows) |
age Bix Greek (Windows)

male | Tmale Turkish (Windows)

edev Hebrew (Windows)

retohed Arabic (Windows)

mﬂs _ I | Baltic (Windows) [

weight Fms for Q3 af Vietnamese (Windows)

location 1 Kev, 2big cies Ismanowns aroar

If the code page is set correctly, the variable labels appear as in
screenshot 3.32. If the code page is not set correctly, the variable names
appear as in screenshot 3.33.

ADePT will automatically decode labels using the specified code page
and show them in the variables list panel. It may take several tries to deter-
mine which code page is the correct one. An equivalent but faster way of
switching the code page is to right-click the header of the variables column
on the Variables tab and select a code page in the menu that pops up.
ADePT will remember the code page setting and use it in all modules until
a new code page is specified.

Selecting the Computational Engine and Output Viewer

ADePT relies on the Stata numerical engine for computations. By default,
it uses Numerics by Stata (NBS) to generate tables and graphs. NBS is a
library of computational routines developed and distributed by StataCorp. It
is included in the ADePT installation package and set up as a numerical
engine on installation. Users who have Stata version 10 or later installed on
their computers have the option to use ADePT with their own Stata.

NBS has a computational functionality of the Stata SE 32-bit version 11
(the latest version of Stata). Users with 64-bit Stata and users with Stata
MP may prefer using their own Stata as a computational engine for ADePT,
as these versions allow faster execution (Stata MP) and can load larger
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Screenshot 3.32: Appearance of Variable Names When the Code Page
Is Set Correctly

| D |{ Variables 2004} Fiter |
Variable name Variable label
Kon pomorocnonapcTea
n_member Kon 4unerHa aomorocnogapcTea
age Bir

Screenshot 3.33: Appearance of Variable Names When the Code Page
Is Not Set Correctly

| D |{ Variables 2004} Fiter |

Variable name Variable label
code_fam iy SRl a8

n_member iy sBama ST A8
age g

[ Datasets || Vanables | 2004 || Fiter |

Variable name Variable label
n_member |KEB xhevid B5EvEpotBinpcBa
age B%

Variable name Variable label
code_fam RAUDIXNMONTNZNN AN

n_member I NAUDIRNMONTNZNN X029 AN

age | Po

datasets (64-bit Stata SE and MP) than NBS. Using Stata with ADePT also
extends ADePT functionality by allowing users to open and modify data

files directly from ADePT.
ADePT saves tables and graphs in Microsoft (MS) Excel format. Tables

and graphs can be displayed with MS Excel, a free MS Excel Viewer, or
OpenOftice Calc.
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On installation, ADePT tries to locate the executable file for Excel and
use it as a viewer for the generated results. ADePT first tries to read the
location MS Excel executables from the Windows registry. If ADePT can-
not find this information in the registry, it searches selected folders on the
local drives.

Users who do not have Excel installed on their computers can down-
load and install a free Excel Viewer from the Microsoft website (http://
www.microsoft.com). This installation requires administrative rights.
The functionality of the MS Excel Viewer is restricted to opening, view-
ing, and printing files generated in MS Excel-supported formats. Users
can also copy data from MS Excel Viewer to other programs. MS Excel
Viewer does not allow users to modify or save a workbook or to create a
new one.

To check the setting of ADePT, on the Menu bar click Tools — Options
and select the Applications tab. This tab shows whether during installation
ADePT determined the location of the required applications and offers
options for installing missing components. The tab contains two selector
buttons for switching between Stata and Numeric by Stata, fields with the
paths to Stata executables, executables for MS Excel or MS Excel Viewer,
and the path to the scripting host executable (this component will be
removed in later versions of ADePT).

In screenshot 3.34, ADePT has successfully located all the required com-
ponents and is ready to run. The fields highlighted in green contain paths
to required applications. ADePT will use NBS for computation and MS
Excel installed in C:\Program Files\Microsoft Office \ Officel2 folder as a
viewer for output.

In this example, ADePT uses Stata 10 installed on the local (or network)
computer as a computational engine. It tries to locate Stata 10 or later exe-
cutable automatically on installation. If it fails to find the Stata executable,
users can point ADePT to a location of this executable by clicking the
Browse button on the right of the field with the Stata executable path.
Users can specify the directory with MS Excel or MS Excel Viewer exe-
cutables on their computers by pointing ADePT to these locations. If no MS
Excel or MS Excel Viewer is found on the local computer, ADePT will still
produce the output file with tables and graphs and store it in a user-defined
location.
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Screenshot 3.34: Final Set, Ready to Run

Full path to Stata 10.1 or higher executable:
@ Use Numerics By Stata

@ Use Stata

Full path to Microsoft Excel executable:

Full path to Windows Scripting Host executable:
C:\Windows\System 32\W Script exe

[7] Excel must show securtty waming for files with incomect extension

Working with Projects in ADePT

A project is a configuration file that contains paths for the datasets and
names of variables specified by the user in a module of ADePT. A project
can be useful for saving the information defined in a current session to use
again later. The basic commands to work with project files are located in the
Project menu on the Menu bar (screenshot 3.35).

After data files are uploaded and variables specified on the ADePT
form, users can save this information for future use by choosing Project
and then Save Project (or Save Project As if the files have not been saved
previously).

The saved project will store links to datasets, names of specified variables,
definitions of the missing values, and the expression used in the global filter.
Projects do not retain the list of selected tables and graphs, the corresponding
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Screenshot 3.35: Commands for Working with Project Files

Project | Module Tools Help
) Reset Ctrl+R
& Open Project... Ctrl+0
& Open Last Used Project Ctrl+L
& SaveProject Ctrl+S
ld  SaveProject As...

Exit

if-conditions and frequencies, or standard errors choices, because these fea-
tures characterize the output rather than the input.

A previously saved project can be retrieved by selecting Open Project
on the Project menu. In the window that opens, navigate to the folder
containing a previously saved project and double-click its name. The
datasets are not saved in a project file; instead, the project file contains
references to the selected datasets. To start a new project, clear all the
fields on the form by choosing Project and then the Reset command from
the drop-down menu.

ADePT saves the settings of the last successfully run configuration (that
is, the last creation of a table or graph) on exit and loads them automatically
at startup. If you prefer to start working with the blank project instead, you
can change the default behavior by going to Tools — Options — Other
Options and unchecking the corresponding check box. The last success-
fully run configuration for the current module can be recalled at any time by
selecting the corresponding command in the Project menu.

You can reuse projects saved in a particular module in other modules. In
this case, the project will load the datasets and specify variables that are
present in both modules. For example, if the project saved in the Poverty
module is opened in the Labor module, ADePT will automatically fill in the
fields for welfare aggregate, poverty lines, urban-rural indicator, and so forth.
It will not be able to fill in the fields specific only to the Labor module, such
as work categories, earnings, and others.
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Using ADePT Project Files on a Different Computer

Saved project files can be accessed on a different computer. ADePT projects
contain explicit (not relative) paths to the data files. ADePT will try to load
data files from the locations stored in the project file. If it fails to find the
data files on the paths specified in the project file, it will search for these
files in the directory in which the project file is located. Thus, to use a proj-
ect file in a situation where the locations of the data files are different from
those saved in the project file, place the data files in the directory where the
project file is located. Saved projects can also be used in batch processing,
described later in this chapter.

Replicating Results

To reproduce the results obtained with ADePT, the person replicating the
files needs the following:

e  ADePT software, which can be downloaded and installed by going to
www.worldbank.org/adept

e The project files, with the input specifications used to obtain the
original results

e The datasets used to generate the results (note that the datasets are
not stored in the project file; only the links to their location on the
user’s drive are stored).

It may be convenient to pack the project files and datasets into a single
archive, such as a zip-archive, to reduce the size of the transfer. When ADePT
opens a saved project file, it looks for the datasets in the specified locations. If
the people using your files are unable or unwilling to re-create your folder
structure on their computers, instruct them to place the datasets in the same
folder where they put your project files. If ADePT does not find a dataset
in the location specified in the project file, it checks the folder where the
project file itself is located; if the dataset is found, it is taken from there.

Note that if-conditions are not saved in project files. If you used any
if-conditions to produce the original results, you need to describe which
if-conditions were applied to which tables and graphs. The if-conditions for
each table and graph are displayed below them on the corresponding sheets
of the ADePT output.
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Using ADePT in a Batch Mode

ADePT supports a batch mode of operation that can be helpful in produc-
ing several reports for many countries or a set of reports for the same coun-
try with different parameters (for example, different poverty lines). The
batch mode minimizes human involvement in producing the reports;
ADePT creates output automatically based on the settings prepared and
saved earlier in a project file.

To use the batch mode, start ADePT as usual and provide all inputs. Add
the datasets and fill in the variables, then save the input into a project file
of your choice (note that you do not need to generate the actual report—
that is, click the Generate button—to be able to save inputs in the project
file). Repeat this procedure for every report you want to produce. After all
the project files are prepared, close the ADePT program.

At this step you need to create a new batch file, which will call ADePT
to produce the reports. For every report you intend to produce, add the fol-
lowing line to ADePT:

C:\Software\ADePT\ADePT.exe D:\Projects\FirstProject.ini D:\
Reports\FirstReport.xml

The line consists of three parameters. The first is the full file name of the
ADePT executable. This is the path specified when you installed ADePT,
followed by the name of the ADePT executable: ADePT.exe. The second is
the full name of the project file saved earlier. The third is the full name of
the file in which the report should be saved. If any of these three parameters
contains a white space, it should be enclosed in double quotation marks, as
follows:

“C:\Program Files\ADePT\ADePT.exe” D:\Projects\FirstProject.ini
“D:\Final Reports\FirstReport.xml”

To run the created batch file, double-click it in a Windows Explorer win-
dow. If the batch file is written correctly, you will see ADePT running. If you
want to schedule an overnight job, use the Task Scheduler to schedule this
batch file as a new task. On a Windows Vista-based computer, the Task
Scheduler can usually be found in the Accessories/System Tools subfolder
of the Start menu. Note that not all users may have privileges to schedule
tasks (contact your system’s administrator for assistance).
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The choice of tables and graphs is not specified when ADePT runs in
batch mode, because ADePT automatically determines which tables and
graphs can be created based on the user-specified inputs and creates all fea-
sible tables and graphs. Because the if-conditions are not stored in the proj-
ect files, there is no way to specify table-specific inclusion conditions in
batch mode. A global filter can be specified.

The following tips can help users create batch files:

e Use a text editor (do not use MS Word). Save the batched files as
plain text with the extension “.BAT” so that the Windows operating
system recognizes them as batch files.

e If you do not remember where ADePT was installed, right-click its
icon in the Start menu. The text after the Target parameter is the full
file name you need for the first parameter.

e Project files can be located in different folders, reports can be saved
in different folders, and data can be located in a third place, but it is
a good idea to impose some structure on the organization of the files.
All prepared projects should be saved in one folder, all data files in its
subfolders, and all produced reports in a special output folder. Proper
organization of the files will help you navigate and back up your files
more easily.

e It is also a good idea to bind the project and the report with a com-
mon name. For example, if the project is called “First.ini,” name the
report “First.xml.”

e Some parameters apply to the ADePT program as a whole and can-
not be specified in each project individually. These are the language
and code page settings and the choice of the Stata executable and
other settings specified in the Options dialog. If any of them needs
adjustment, start ADePT and specify them interactively before run-
ning the batch file.

Updating ADePT

The ADePT team is constantly working on improvements in functionality,
adding new tables and graphs to existing modules and developing new mod-
ules. It is thus important to keep the program up to date by periodically
installing the updates.
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To check whether a new version of ADePT is available, on the Menu
bar, click Help — Check for Updates (screenshot 3.36). (An Internet
connection must be established before opening the updates dialog.)
ADePT will try to access the developers’ website and check if a newer
version is available. In the dialog window that opens, ADePT reports
whether an update is necessary. To view detailed information on the
components that have changed and their old and new versions, click
Show details.

[t is very important to save the project file before performing an update,
as ADePT closes during the update. Click Update to perform the update
and change the program files. ADePT will download the newest version
from the developers’ website. Once the newer version is downloaded,
ADePT closes and replaces its files with the newer ones. ADePT then
restarts automatically. All custom settings and values of the parameters are
preserved on updates.

[t is also possible to update ADePT by simply installing the most recent
version on top of an existing version. A formal uninstallation of ADePT is
not required for updates, but it is possible to conduct one. To uninstall
ADePT, click the icon in ADePT’s program group in the Windows Start
menu. Uninstalling the program will remove all ADePT program files from
your computer.

Screenshot 3.36: Checking for Updates of ADePT

‘You are using the most cument version of ADePT

Hide details

Status of ADePT components

Component Installed Available
Interface binary files 40,3724 42432 4.0.3724.42432
Numerics By Stata 2 2

| * Internet connection is required for updates
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Troubleshooting ADePT

ADePT problems may be encountered during installation or during debug-
ging. Most problems can be resolved by reading the Frequently Asked
Questions section.

Resolving Problems Encountered during Installation

The most recent version of ADePT can be downloaded from www
.worldbank.org/adept. Carefully study the requirements for hardware and
software before installing ADePT. Although ADePT does not require
administrative privileges to be installed, its prerequisites do require such spe-
cial privileges. Contact your system’s administrator if you do not have such
access rights on your system. If you encounter a problem during installation
on a system that satisfies all the requirements for ADePT, check the fre-
quently asked questions (FAQ) section on ADePT’s homepage.

If the problem cannot be resolved, contact ADePT through the contact
form on the website. To be able to help in the most efficient way, ADePT
staff will need the following information about your system:

e Version of the ADePT installation you are trying to install, including
the date downloaded from the ADePT site and the size of the instal-
lation

e Operating system, bit-version, release version, service packs and updates
applied to the operating system, and language of the operating system

e Version of .Net framework installed

e Version of Microsoft Office installed (if applicable)

e Detailed description of the problem, indicating whether it is repro-
ducible

¢ Any additional information you think may be helpful in resolving the
problem.

Using the Debug Mode

If you experience strange behavior during computations, in particular if
some tables are not produced or you see indications of possible bugs, activate
ADePT’s debug mode. In this mode, ADePT will monitor its own behavior
during computations, logging the commands issued to transform the data, in
order to identify problems with the algorithms on which ADePT is based.
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Screenshot 3.37: Debug Mode

Project Module | Tools | Help

Options...

Debug mode

Table browser...

L] E 3 e

Show missing values tab

To activate the debug mode, select Debug mode in the Tools menu
before clicking Generate (screenshot 3.37). Once the debug mode is acti-
vated, it will remain on until switched off (even if ADePT is restarted). An
indication that ADePT is currently in debug mode is a check mark next to
items in the menu and the words “DEBUG MODE” in the title of the main
program window.

After setting all the inputs and clicking Generate, wait for the computa-
tions to be performed. When they are done, ADePT will suggest saving the
error report file. This file (a zip-archive) contains information about the job
ADePT was performing that can help the developers identify the problem
and fix the program or suggest a work-around. You can save this file to any
location on your computer and send it to the developers as an attachment.

The error report file includes the following information:

® The information the user has put into the fields on the form of
ADePT.

e The messages ADePT produced while checking the data and per-
forming computations.

e Any output (perhaps incomplete) ADePT managed to produce before
the error occurred.

e Traces of the commands ADePT executed to transform the data and
compute the indicators.

The error report file does not include any unit-record data or user’s
datasets. This information would be useful for developers in order to repro-
duce the problem. All of the information ADePT puts in the error report file
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can be checked before submission. To do so, open each file in the error
report archive in a text editor.

Notes

1. This chapter is an adaptation of the ADePT version 4.1 Technical User
Guide.

2. The Generate button changes to Stop once a computing process is
started.
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Generating and Interpreting
Output Tables and Graphs

This chapter provides detailed descriptions of the ADePT Edu output. It
also presents the formulas for calculating the various indicators and explains
how to interpret the indicators.

ADePT Edu produces two types of tables, which appear as formatted
Excel spreadsheets.! Output information tables include tables of contents,
lists of errors and warnings, and variable settings. Indicator tables provide
information on school participation, school progression, school attainment,
education expenditures, and labor market outcomes (table 4.1).

Indicators are disaggregated by the following characteristics:

e Residence (urban and rural)

e Gender

e Residence and gender

e Household expenditure quintiles

¢ Household expenditure quintiles and gender
¢  Gender of household head

e Educational level of household head.

Standard errors or frequencies can be requested for all indicators.? All indi-
cator tables can thus be produced in three versions (table 4.2).

The level of geographical representation of the indicators for these sub-
populations depends on the sampling framework of the household survey. As
long as selection into the survey sample is unrelated to these subpopulations,

Chapter 4
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Table 4.1: Topics Covered by ADePT Indicator Tables

Topic

Indicators

School participation

School progression

School attainment

Education expenditures
Labor market outcomes

Gross and net attendance ratios for primary, secondary, and postsecondary education
Proportion of out-of-school children for primary- and secondary-school age

Gross and net intake ratios for the first grade of primary education

Survival rate to the fifth grade of primary education

Proportion of children who are on-time, under-age, and over-age in each grade of primary
education

Percentage of the population 6-17 that ever attended school

Reasons why children are out of school

Typology of out-of-school children (late entry, dropout, never in school)

Promotion, repetition, dropout, and completion rates for each grade of primary and secondary
education

Primary to secondary education transition rates

School attainment of the adult population

Average number of years of schooling by age group (15-19, 20-29, 30-39, 40-49, and 50+)
Proportion of population age groups that completed grades 1-9, by grade

Inequality in years of schooling (Gini coefficients and Theil index)

Household expenditures on primary, secondary, and postsecondary education

Earnings by education level

Returns to education

Employment by sector

Youth employment/unemployment

Earning inequalities (Gini coefficients and Theil index)

Source: Authors.
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Table 4.2: Versions of Tables Available in ADePT

Excel spreadsheet contents Color of tab
Main print-ready tables Neutral
Main print-ready tables with standard errors Green
Main print-ready tables with frequencies Blue

Source: Authors.

the results will generally be unbiased estimators. However, as the sample size
gets smaller, there may be an increase in the sampling variation and a
decrease in accuracy. Hence, it is important to examine the standard errors
reported by ADePT Edu to calculate the confidence interval of the indica-
tor. Users should consult the documentation of the household survey to
understand the sampling frame in order to determine how representative the
selected subpopulation is.

ADePT Edu allows users to produce eight types of graphs (figures):

e Attainment profiles for young and older cohorts
e Enrollment profiles

e Cohort grade survival profiles

e Enrollment pyramids
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e Typology of out-of-school children

e Education attainment Lorenz curves

e Mean hourly earnings by education level

e Mean hourly earnings by years of education.

Output Information Tables

ADePT Edu produces three types of output information tables: the contents
table, the notifications table, and the original data report table. Each type of
table is described below.

The Contents Table

The first sheet contains the ADePT Edu table of contents (screenshot 4.1).
Users select a data table by clicking on its name. Links denoted TABLE_SE
(column C) indicate tables with standard errors. Links denoted TABLE_FREQ
(column D) indicate tables with frequencies. Not shown in the screenshot is a

list of graphs produced by ADePT Edu, which follows the list of tables.

The Notifications Table

The Notifications sheet contains error, warning, and notification messages
about problems discovered during the preparation of the output file. There
are three levels of problem/error reporting in ADePT: notifications, warnings,
and errors. To alert users about problems, the color of the Notification tab
changes from neutral to yellow for warnings and to red for error messages.

During computations, the error, warning, and notification messages
appear in the System Messages window of the Main form (screenshot 4.2).
Once the computations are completed, the messages are stored with the
report in the Notifications sheet.

Notifications convey information about the processing of the data and
report names of the loaded data files. They have no impact on the content
of the tables or graphs produced. They serve to remind users about parame-
ter values that were used during the analysis that are not in the user’s dataset
but that still reflect the user’s assumptions. For example, if the user specifies
that the duration of primary school is five years, this value will appear as a
notification.
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Screenshot 4.1: ADePT Edu Table of Contents

"
12
13

14

15
®
17!

»
19

Oniginal Data Report
Table Al

Table A2
Table A3
Table A4

Table AS

9 | Table A7

Table B1

Table B2

Table B3
Table C1
Table C2

Table C3

Table C4

Table C5

Table C6
Table C7

R - A
ADePT Education: Table of Contents

Original Data Report

Table Al: School attendance ratios and out-of-school by level, according ‘o background characteristics,
[Datal]

Table A2: Primary grade one intake, overage in first grade, and survival rate to grade 3, according to
background charactenistics, [Datal]

Table A3: On-time, under-age and over-age in pnmary education, according to background characteristics,
[Datal]

Table A4: On-time, under-age and over-age by single grade of primary education, according to background
characteristics, [Datal]

Table A5: P tage of the population that has ever attended school, by age according to background
characteristics, [Datal]

Table A7: Typology of out-of-school [Datal]

Table B1: Promotion, repetition, dropout and completion rates by level, and transition rates according to
tackground charactenistics, [Datal]

Table B2: Promotion, repetition, and éropout rates by cingle grade of primary education, according to
tackground characteristics, [Datal]

Table B3: Promotion, repetition, and éropout rates by single grade of secondary education, according to
tackground characteristics, [Datal]

Table C1: School attainment of adult population by background characterstics, [Datal]

Table C2: Proportion of 13-19 years olds that completed each grade, according to background characteristics,
[Datal]

Table C3: Proportion of 20-29 years olds that completed each grade, according to background characteristics,
[Datal]

Table C4: Proportion of 30-39 years olds that completed each grade, according to background characteristics,
[Datal]

Table C35: Proportion of 40-49 years olds that completed each grade, according to background characteristics,
[Datal]

Table C6: Proportion of 10-19 years olds expected to complete each grade, according to background
characteristics, [Datal]

Table C7: Inequality in years of schooling, [Datal]

TABLE_SE
TABLE_SE
TABLE_SE
TABLE_SE

TABLE_SE
TABLE_SE
TABLE_SE

TABLE_SE

TABLE_SE
TABLE_SE
TABLE_SE

TABLE_SE
TABLE_SE
TABLE_SE

TABLE_FREQ
TABLE_SE

TABLE_FREQ
TABLE_FREQ
TABLE_FREQ
TABLE_FREQ

TABLE_FREQ
TABLE_FREQ
TABLE_FREQ

TABLE_FREQ

TABLE_FREQ
TABLE_FREQ
TABLE_FREQ

TABLE_FREQ
TABLE_FREQ

TABLE_FREQ

TABLE_FREQ

i 4> »| Contents MiFHI=WIESY Origial Data Report .~ Table AL i/ #:yasa% Tadle AL FREQ ./ Table A2 _duvi-w 4 Il
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Screenshot 4.2: Error, Warning, and Notification Messages

[« I B [ C ;

= Errors, Warnings and Notifications generated by data checking process
2
3 [NOTE ' | Checking variables in 2002:
4 |WARNING |STATUS -Suspected outliers with code(s): 1 3 - in vaniable aktivnost
: 5 :“'.'-\R.\’[NG :PI.]Z\’E povertyline 2 is too low, resulting in HC = 1.1%
6 | | |
7 |NOTE Checking variables in 2007:
8 WARNING |STATUS |Suspected outliers with code(s). 1 3 - in variable aktivnost
| g9 WARNING |aGE some respondents might be too young for education level - Primary school
|10 WARNING |PLINE povertyline 2 is too low, resulting in HC = 0.3%

[ 4 » M| Contents | Notifications -~ Original Data Report - Table 2.1 .~ Table 4.1 ,~ Table 4.3 Table|

ADePT issues a warning if it detects a suspicious situation in the data but
cannot be sure that the finding represents an error. Examples include the
following:

e An observation violates assumptions imposed by the parameters of
ADePT (for example, students in the sample report that they attend
the fifth grade of primary school in a dataset in which the duration of
primary schooling is four years).

e A value of a categorical variable seems too far off compared with
other values of this variable (an outlier) (ADePT may flag this value
as not legitimate).

e Information is inconsistent or implausible (for example, a two-year-
old child who is reported as employed).

e Definitions of categories differ across rounds of the same survey (for
example, a variable that contains codes for regions contains a differ-
ent number of unique values in the datasets collected for the same
country in two years).

When a warning is issued, no actions are taken; ADePT uses all non-
missing observations in the loaded datasets to produce tables and graphs.
Warnings simply inform the user about potential problems with the data. An
example of a warning is a message that informs a user that no weight variable
is defined and that tables and graphs are produced on unweighted data.

ADePT reports an error when it finds a problem that prevents the use of
a variable in the analysis, such as a variable that does not exist in the
dataset. After reporting the error, ADePT continues as if the variable were
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not specified. When ADePT can determine the source of the problem in a
particular variable field, this field is highlighted on the form.

Problems may be resolved in one of two ways. First, users can adjust the
parameters/input of ADePT—by, for example, checking that parameters of
the educational system agree with the actual situation in the country under
consideration. Second, users can adjust the input datasets, using Stata or
SPSS to correct the problem.

Notifications, warnings, and errors are just as important as the results
that ADePT produces. They should be carefully reviewed before any con-
clusions are drawn from tables and graphs.

Screenshot 4.3 provides an example of ADePT output showing some of
the errors and warnings discussed above. In the next to the last line in this
screenshot, a warning indicates that 4,105 observations with a grade of sec-
ondary are out of the specified range for the country [1, 5]. This discrep-
ancy could reflect an error in the dataset, or it could mean that the variable
value specified for the country does not correspond to the variable value used
to construct the dataset. Users should review all warnings and decide
whether to change the parameters, implement procedures to clean up the
data, or use the data as they are.

In the example shown in screenshot 4.3, if the user decides to run the
report without changing the parameters or cleaning up the data, the pro-
gram will not use the 4,105 out-of-range observations in the calculation of
any table requiring the out-of-range information; it will treat these values as
missing. The 4,105 observations could, however, be included in the estima-
tion of other indicators.

The Notifications sheet also includes notes about the definitions of key
variables in the dataset. For example, the note for the parameter STAGE

Screenshot 4.3: Examples of Errors and Warnings in ADePT Output

A [ c
1 | Notifications
2 .T)'pe Tag Message
3
4 |NOTE Checking variables in C:ADHS\WWICARA~1'2001'NCPR4IFL.DTA:
5 |WARNING _GRADE C Suspected outhers with code(s): 98 - in vanable hv107
6 NOTE STAGE Age of start of schooling is setto 7
7 |NOTE PRDUR Duraion of prmary schooling is setto §
& NOTE SCDUFR. Duraion of secondary schooling is setto §
9 [NOTE MAXAGE Maxi age of post dary schooling is setto 0
10 NOTE MONST Beginning of the school vearis setto
11 | NOTE AGE 61343 values of age decreased by 1 year to account for the time passed since the beginning of the school year.
12 [WARNING  GRADE 4105 observations with grade of secondary out of range [1,5]
13 | WARNING GRADE 91 persons attending grades higher than the nest-after-completed.
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clarifies that the age at start of schooling is set to seven. The note on the
parameter MONST (month to start school) indicates that the beginning of
the school year is set to the value 2, meaning the month of February. These
parameters are set on the Education tab of the form in the Educational
System group. UNESCO regularly provides updates for the beginning and
duration of each educational level in each country.

Original Data Report

The Original Data Report table provides basic information on datasets and
variables loaded in ADePT (screenshot 4.4). For each variable specified,
this table presents information on the number of nonmissing observations;
the mean, minimum, maximum, and selected percentiles; and the number
of unique values in the variable. It provides useful information about the
data loaded into ADePT, in many cases resolving problems related to the
discrepancy of the results generated on different datasets. The Original Data
Report should always be carefully reviewed before starting analysis of the
data with ADePT.

The Original Data Report lists all the variables required for the tables
produced by the report, along with the sample size (denoted N), the average
value of each variable (mean), the minimum and maximum values for each
variable in the table (min and max), and the variable values for the 1st, 50th,
and 99th percentiles (p1, p50, and p99). The column labeled N_unique shows
the total number of observations with unique identifiers. In the example
shown in screenshot 4.4, there are 6,386 households with unique identifiers.

Screenshot 4.4: Original Data Report

[ 4| A T T ] P [ S 6 [ H [ 1

1 __ Original DataReport

2 N |mean | min | max | pl | pS0O | p99 | N_unique
3 12002 ' . . '

4 |id (Household ID) 132808 10| 63860 660 33670 63190 6386
5 |pline_u(Customcategory) | 19725 52343 52343) 52343| 52343 52343 52343 10
6 ‘urban (Utban) | ems| 15| 10 200 10| 1o 20 2
7 |consump (Welfare aggregate) 19.?255_ 10,5-14,45 630.1 23?,&”,6‘_ 26904 9,08?.?; 35,925,?; 6,386.0
8 |hhweight (Household weights) | 19725 3792|2701 40131| 2711 3648 7766 62
"o |genented Houscholdsze) | 19725 39 10| 100 10 40 0| 100
10| T ) I |

11 _Note: in vaniable urban value 1 was assumed to mean "Urban" | | | | |

4 4 » M| Contents - Notifications | Original Data Report . Table 2.1  Table 7 - Figure 5.5_Total - Figul
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School Participation Indicator Tables

ADePT Edu produces seven tables of indicators for measuring school
participation:

e Table Al: School attendance ratios and out-of-school children

e Table A2: Primary grade 1 intake, over-age in first grade, and survival
rate to grade 5

e Table A3: On-time, under-age, and over-age in primary education

e Table A4: On-time, under-age, and over-age by single grade of pri-
mary education

e Table A5: Percentage of the population age that has ever attended
school

e Table A6: Reasons for being out of school

e Table A7: Typology of out-of-school children.

In all the formulas below where age of a child is used, the age can be
adjusted to take into account the timing of the survey (based on variable
interview month) relative to the beginning of the school year (as indicated
in the parameters of the educational system).

Table A1: School Attendance Ratios and Out of School,
by Level

Tracking the participation of children in school is one of the most basic
measures of performance in the education sector. Attendance at primary
school is a prerequisite for Education for All. Disaggregating attendance
indicators by subpopulation provides a means of capturing inequality in
attendance across subpopulations. Measuring the proportion of children out
of school is also crucial to policy makers who want to advance Education
for All and educational attainment. The disaggregation calculated by
ADePT Edu describes who the out-of-school children are (screenshot 4.5).

Indicator Al.1: Gross Attendance Rate for Primary School

The gross attendance rate for primary school’® is the number of primary
school students of any age expressed as a percentage of all children of pri-
mary school age:
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Screenshot 4.5: Table A1: School Attendance Ratios and Out of School, by Level

4 A l B | c | D E _F | 6 | H W g |
519 Table Al: School attendance ratios and out-of-school by level, according to background characteristics, [Datal]
|
2 | Primary Secondary secr;::d:ry
Gross Net Proportion of Gross Net Proportion of Gross
3| Attendance Attendance out-of-school Attendance Attendance out-of-school Attendance
4
5 |Total 123.79 79.01 19.64 39.44 27.89 34.10 197
6 |
7 Gend
3 Boys 124.05 78.17 20.54 4022 26.76 3274 2.00
i 123.52 79.91 18.68 38.63 29.05 3548 1.93
(10 |
LAm of residence
12 |Urban 13131 89.56 6.11 89.15 5841 16.58 7.64
13 Rural 122.86 77.69 2133 3162 23.10 36.85 0.77
14
‘15 |Residence and gender
16 'Urban - Boys 13197 90.45 5.95 97.59 59.89 11.97 793
17 Urban - Girls 130.55 88.56 629 81.88 57.14 20.55 7.38
| 18 | Rural - Boys 123.03 76.58 242 32.10 2208 35.68 0.80
| 19 |Rural - Girls 122.68 78.87 20.18 3112 24.18 38.08 0.75
20 |
| 21  Household wealth
| 22 | Quintile 1 94.54 60.79 39.16 173 5.77 56.76 0.00
| 23 | Quintile 2 12474 75.63 24.10 1430 10.79 40.78 0.03
24 |Quintile 3 134.60 8480 15.05 2628 19.38 3470 0.04
15_ Quintile 4 141.70 90.17 855 48.02 3551 25.04 0.52
25_ Quintile 5 128.99 8931 399 93.69 6294 17.83 749
27
_3_3__ Household wealth and gender
| 29 | Quintile 1 -Boys 94.00 59.03 4093 853 5.61 55.15 0.00
30 |Quintile 2 - Boys 124.55 7447 2525 1438 1022 39.90 0.00
4 < » »[ Contents Original Data Report | Table A1 4SFIEF: S8 Table Al FREQ Table A2 &r v J§
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primary gross attendance rate =

> w,1(level, = primary)
25 w,1 (agei € [entry age, entry age + primary duration — 1]) ’

where i denotes the ith individual in the survey, 1( ) is the indicator func-
tion (equal to 1 when the condition is true, O when false), and w, is the
sample weight for the ith individual.

Because children above and below primary school age attend primary
school, the gross attendance rate can exceed 100 percent. In the example
shown in screenshot 4.5, the gross attendance rate for primary schools is
123.79, indicating that many primary students are likely over-age. There is
little difference between girls and boys, with the figure for both rounding to
124 percent.

Indicator Al.2: Net Attendance Rate for Primary School

The net attendance rate for primary school is the proportion of children of
the official primary school age who attend primary school:

primary net attendance rate =

x|

Zi w, 1 (agei € [entry age, entry age + primary duration — 1]) )

level, = primary and ]

age, € [entry age, entry age + primary duration —1]

The primary school age is based on the values of the parameters of the edu-
cational system—the starting age and the duration of primary school. In the
example in screenshot 4.5, 79.01 percent of primary school-age children are
attending primary school. Inequality in this measure of attendance is evident:
among the top income quintile of households, 89.31 percent of children are
attending primary school, while only 60.79 percent of primary children from
the poorest quintile of households are attending primary school.

Indicator Al1.3: Proportion of Out-of-School Children for Primary School

The proportion of out-of-school children for primary school is the number
of children in the official primary school-age range who are not attending
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primary or secondary education, expressed as a percentage of children of the
official primary school-age range:

proportion out-of-school primary =
age, € [entry age, entry age + primary duration — 1] and
Ziwil level, # primary and level, # secondary
and level, # tertiary

zi w,1 (agei € [entry age, entry age + primary duration — 1])

By definition, children in the official primary school-age range who are
attending preprimary education are considered out of school. The sum of the
net primary attendance rate and the proportion out-of-school children does
not add to 100 percent because the net primary attendance rate does not
count students who are in secondary school.

There may be large differences in household survey data. For example, in
many countries, parents can opt to have their student start a year early if
they feel the child is prepared. When this child is in the first year of sec-
ondary school, he or she is still within the primary school-age group but not
in primary school and so would not be counted in the numerator of the net
enrollment rate.

Indicator Al.4: Gross Attendance Rate for Secondary School

The gross attendance rate for secondary school is the number of secondary
school students of any age, expressed as a percentage of children of second-
ary school age:
secondary gross attendance rate =

Ziwil(leveli = secondary)

entry age + primary duration,

ziwil age, € | entry age + primary duration
+ secondary duration — 1

This rate is typically below 100 percent, because in most countries many
children drop out of the education system after finishing primary school. In
the example in screenshot 4.5, the secondary gross attendance rate for the
poorest quintile is 7.73 percent.
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Indicator A1.5: Net Attendance Rate for Secondary School

The net attendance rate for secondary school is the proportion of children
of official secondary school age who are attending secondary school:
secondary net attendance rate =

level,;= secondary and

[ entry age + primary duration, |
age, € | entry age + primary duration

| + secondary duration —1

[ entry age + primary duration, |

ziwi 1| age, € | entry age + primary duration

| + secondary duration — 1

This percentage is typically well below 100 percent. A large disparity
between quintiles is apparent in the example shown in screenshot 4.5: the
top quintile has a rate of 62.94 percent, whereas the bottom quintile has a
rate of 5.77 percent.

Indicator A1.6: Proportion Out of School for Secondary School

The proportion out of school for secondary school is the number of children
in the official secondary school-age range who are not attending primary,
secondary, or postsecondary school, expressed as a percentage of the number
of children of the official secondary school-age range.*

proportion out of secondary school =

entry age + primary duration,
2 . age, € | entry age + primary duration | and
w,
1

+ secondary duration — 1

level, # primary and level, # secondary and level, # tertiary

entry age + primary duration,
Zi w, 1| age, € | entry age + primary duration

+ secondary duration — 1

In the example in screenshot 4.5, 34.10 percent of secondary school-age
children are out of school.
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Indicator A1.7: Gross Attendance Rate for Postsecondary Education

The gross attendance rate for postsecondary education is the number of
postsecondary school students of any age, expressed as a percentage of chil-
dren of postsecondary school age:

tertiary gross attendance rate =

Zi w,1(level, = tertiary)

entry age + primary duration

Ziwil age, € | + secondary duration,

maximum age of tertiary

Postsecondary school age is defined as the age range from graduation
from secondary school to the maximum age set as a parameter of the educa-
tional system. This age, which the user of the program selects, is usually
the age by which it is expected that a person must complete studies. In the
example in screenshot 4.5, the postsecondary gross attendance rate is
1.97 percent.

Table A2: Primary Grade 1 Intake, Over-Age in First Grade,
and Survival Rate to Grade 5

Table A2 (screenshot 4.6) shows the gross and net intake rates for the first
grade of primary school, the percentage of students who are over the age of
entry into first grade, and the survival rate to grade 5. These indicators pro-
vide evidence on access problems and the internal efficiency of the educa-
tional system. Their disaggregation indicates whether the education system
serves some subpopulations differently from others and identifies which
groups of individuals are struggling most within the school system.

Indicator A2.1: Gross Intake Rate to Grade 1

The gross intake rate to grade 1 is the number of new students attending the
first grade of primary education, regardless of age, expressed as a percentage
of the children of official entrance age to primary education:

ziwil(gmdei =1)
ziwil(agei = entry age)

gross intake rate to grade 1 =
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Screenshot 4.6: Table A2: Primary Grade 1 Intake, Over-Age in First Grade,
and Survival Rate to Grade 5

A A | B @ D E F 4 H |
| Table A2: Primary grade one intake, overage in first grade, and survival rate to grade 5,
Lk ]| according to background characteristics, [Datal]
' Grade 1
students .
E:;i NetIntake older than S:::!:::l
Rate M e grade 5
grade 1

2 | _age, (%)

3

4 |Total 150.92 4637 4486 35.88

5 |
6 |Gender
7 Boys 148.85 44.80 4749 36.12
B_;Gids 153.19 48.09 42.05 35.58

9
10 | Area of residence
11 Urban 14045 4435 29.15 37.15
12 |Rural 152.05 46.59 46.44 35.79
13
14 Residence and gender
15 Urban - Boys 14333 42,09 29.49 40.06
16 |Urban - Girls 137.26 46.86 28.75 3428
17 |Rural - Boys 149.45 45.10 49.37 35.52
18 Rural - Girls 15491 4823 43.32 36.01
19 |
& Household wealth
21 | Quintile 1 15259 36.64 58.01 2894
22 | Quintile 2 152.18 48.40 48.96 3345
23 | Quintile 3 167.07 55.48 4437 3730
24 | Quintile 4 151.65 53.97 36.94 37.28
25 | Quintile 5 121.22 37.88 18.96 38.65

In the example in screenshot 4.6, there are 150.92 students in grade 1 for
every 100 children of entry age for primary.

Indicator A2.2: Net Intake Rate to Grade 1

The net intake rate to grade 1 is the number of new students attending the
first grade of primary education who are of the official primary school
entrance age, expressed as a percentage of the children of official entrance
age to primary education:
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Ziwil(gmdei =1and age, = entry age)

net intake rate to grade 1 =
Ziwi l(agei =entry age)

In the example shown in screenshot 4.6, 44.80 percent of entry-age boys
are in grade 1.

Indicator A2.3: Percentage of Grade 1 Students Older Than Official Grade 1 Age

The percentage of grade 1 students older than official grade 1 age is the
number of children in the first grade of primary school who are one or more
years older than the target entry age for the grade, expressed as a percentage
of the total number of students attending grade 1:

percentage of grade 1 students older than official grade 1 age =
zi w,1(grade; =1 and age, > entry age)
Zifwil(gmdei =1)

In the example in screenshot 4.6, the proportion of average students in
grade 1 is 46.44 percent in rural areas and 29.15 percent in urban areas.

Indicator A2.4: Survival Rate to Grade 5

The survival rate to grade 5 is the percentage of a cohort of students (total,
male, female) attending the first grade of a primary cycle in a given school
year who are expected to reach grade 5, regardless of repetition. It is calcu-
lated on the basis of the reconstructed cohort method of UNESCO
(UNESCO 2010). In the example in screenshot 4.6, 38.65 percent of stu-
dents in the top quintile reach grade 5 and 28.94 percent of students in the
bottom quintile reach grade 5.

Table A3: On-Time, Under-Age, and Over-Age in Primary
Education

Table A3 (screenshot 4.7) presents indicators on the extent to which chil-
dren are in the correct grade for their age. Like the indicator on over-age in
grade 1, these indicators measure how efficient the education system is at
enrolling children of primary age range in primary school.
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Screenshot 4.7: Table A3: On-Time, Under-Age, and Over-Age in Primary

Education
A B K D H _F
‘Table A3: On-time, under-age and over-age in primary education, according
1 to background characteristics, [Datal]
Children  Under-age  Over-age
on time for childrenin children in
Primary, Primary,  Primary,
g (%0) (%0) (%0)
4 |Total 21.85 1521 62.95
5
6 |Gender
| 7 Boys 20.62 13.96 65.42
8 |Girls 23.16 16.55 60.29
i
10 1.-\rea of residence
11 Urban 2746 2697 45.57
12 Rural 21.10 13.64 6526
13
| 14 |Residence and gender
15 __;Urban -Boys 26.87 26.89 46.25
16 Urban - Gisls 28.14 27.06 44.80
17 |Rural - Boys 19.76 12.17 68.07
18 | Rural - Girls 2252 15.20 62.28
19
20 |Household wealth
21 | Quintile 1 1738 10.74 71.88
22 |Quintile 2 18.79 9.75 71.45
23 Quintile 3 20.85 1126 67.90
24 | Quintile 4 2433 15.77 59.91
25 |Quintile 5 29.08 32.88 38.04
(26 |

Indicator A3.1: Percentage On-Time for Primary School

The on-time for primary school rate is the sum of the number of students in
each grade of primary school who are of the official age for that grade,
expressed as a percentage of the number of students attending primary
school:
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on-time for primary school =
zifwil(agei = entry age + grade, — 1 and grade, € (1; p))
Ziwil(leveli = primary and grade, € (1; p))

)

where p is the highest grade of primary school.

In the example in screenshot 4.7, 21.85 percent of primary school students
are in the grade they should be in for their age, ranging from 17.38 percent in
the poorest wealth quintile to 29.08 percent in the richest quintile.

Indicator A3.2: Percentage Under-Age in Primary School

Under-age in primary school is the sum of the number of students in each
grade of primary school who are one or more years younger than the official
age for that grade, expressed as a percentage of the number of students
attending primary school:

Ziwi 1(age, < entry age + grade, —1)
ziwil(leveli = primary) )

under-age in primary school =

In the example in screenshot 4.7, 13.96 percent of boys and 16.55 per-
cent of girls are under-age.

Indicator A3.3: Percentage Over-Age in Primary School

Over-age in primary school is the sum of the number of students in each
grade of primary school who are one or more years older than the official age
for that grade, expressed as a percentage of the number of students attending
primary school:

Zi w,1(age, > entry age + grade, — 1)
ziwil(leveli = primary) '

over-age in primary school =

The sum of this indicator and the preceding two indicators is 100 per-

cent. In low-income countries, resource constraints by the household, dis-

tance to the school, and other factors often prevent children from starting

school or force them to stop going. In the example in screenshot 4.7, 45.57

percent of students in urban areas and 65.26 percent of students in rural
areas are over-age.
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Table A4: On-Time, Under-Age, and Over-Age by Single Grade of
Primary Education, according to Background Characteristics

Table A4 is similar to table A3 except it calculates on-time, over-age, and
under-age by grade level, giving a more detailed picture of how efficient the
education system is at enrolling children and youth at the targeted school-
ing level.

Indicator A4.1: Percentage On-Time for Grade X

The percentage on-time for grade X is the number of students who are of the
official primary school age for grade X, expressed as a percentage of the
number of students attending grade X:

ziwil(agei =entry age+ X —1 and grade, =X)
Ziwil(g"radei =X) '

on-time for grade X =

Indicator A4.2: Percentage Under-Age for Grade X

The percentage under-age for grade X is the number of students who are one
or more years younger than the official primary school age for grade X
expressed as a percentage of the number of students attending grade X:

Zifwil(agei <entry age + X —1 and grade, = X)
Y w,1(grade, = X) '

under-age for grade X =

Indicator A4.3: Percentage Over-Age for Grade X

The percentage over-age for grade X is the number of students who are one
or more years older than the official primary school age for grade X expressed
as a percentage of the number of students attending grade X:

z,wil(agei > entry age + X — 1 and grade, = X)
over-age for grade X = =~ .
Y w,1(grade, = X)
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Table A5: Percentage of the Population That Has Ever Attended
School, by Age

Table A5 presents the percentage of the student-age population that has
ever attended school, by age (screenshot 4.8). This figure is the number of
people of a given age who have ever attended school, expressed as a per-
centage of the population of that age:

ever attended school at age X =
z[ w,1(ever attended school =1 and age, = X)

ziwil(agei =X)

Table A5 yields insights into who is being excluded by the education
system. In the example in screenshot 4.8, 67.66 percent of 6-year-olds
and 86.73 percent of 17-year-olds have attended school. Among 8-year-
olds, 97.26 percent in urban areas and 86.03 percent in rural areas have
attended school.

Table A6: Out-of-School Reasons

Table A6 shows why children are out of school (screenshot 4.9). For house-
hold survey datasets that contain a question about why a student is out of
school, ADePT provides a breakdown of these reasons. This information is
important to policy makers wishing to reduce the incidence of out-of-
school children.

Screenshot 4.8: Table A5: Percentage of the Population That Has Ever Attended School, by Age

A P Y— O S— R — P — S — S — TR —— T — — i — [ — [—— L M
1 Table AS: Percentage of the population that has ever attended schoal, by age g to backg ics, [Datal]
2 age of household members
3 Age6  Age7  AgeB  Age9  Agel0  Agell  Agel2  Agel3  Ageld  Agel5s  Agel6  Agel?
4
5 Total 67.56 8251 8725 90.56 5899 9170 9020 $0.85 5964 88.80 §7.88 86.73
6
7 Gender
B Boys 6355 3166 8649 90.06 8959 91.90 85387 8928 8827 8897 8179 86.92
9 Guls 69.98 8336 88.06 9134 8837 9148 9164 9243 9103 8863 89 86.52
10
11 Area of residence
12 |Urban 8546 9554 97126 9793 9940 99.28 9783 98.17 98.69 9783 9853 98.11
13 |Rural 65.73 80.64 86.03 8965 8774 90.56 89.17 89.78 8799 8732 8596 8453
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Screenshot 4.9: Table A6: Reasons Why Children Are Out of School

A B c D E F G H I i K L
1] Table A6: Out of school reasons, [Nicaragua LSMS 2005]
2 Primary

because of Not Finished Needtodo  Work/field School fall Grade was  School too No inchis Personal Praguiney. C

3 age interested  studies  house work work not offered far Safety ¥
4
5 |Total 0.00 10.78 0.00 054 267 252 0.83 1135 119 325 021
6
7 Gender
8 Boys 0.00 1425 0.00 004 421 in 045 554 8 £ 0.00
9 |Gils 0.00 49 0.00 248 0.06 134 147 1543 1.03 283 0.56
10
11 Areaof residence
12 Urban 0.00 1544 0.00 0.00 0.76 216 0.00 0.00 0.00 0.00 0.00
13 Rural 0.00 872 0.00 136 35 268 120 1638 316 468 0.30

Indicator A6.1: Percentage Out of School by Reason, Primary School-Age
Children

ADePT calculates the number of primary school—-age children out of school
for a particular reason per 100 primary age children out of school:

percentage out of primary school for reason X =

Ziwil
Ziwil

reason out of school, =X and

age, € [entry age, entry age + primary duration —1]

age, € [entry age, entry age + primary duration — 1] ’

and level, = none

Note that ADePT allows only one variable for each reason for being out
of school. If the survey contains multiple variables with this information,
users enter the main reason for being out of school in the form. In the exam-
ple shown in screenshot 4.9, the main reason (40.90 percent) why primary
school—-age children are out of school is lack of money. The second most
important reason is different for girls and boys: 14.25 percent of out-of-school
boys but just 4.91 percent of girls report that school does not interest them.

Table A7: Typology of Out of School

Table A7 classifies out-of-school children into three categories: late entry,
dropout, and never in school (screenshot 4.10). It uses UNESCO’s method-
ology for estimating these percentages (box 4.1).
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Screenshot 4.10: Table A7:Typology of Reasons for Being Out of School
(UNESCO Method)

A b Bl Gl D Mo Bl s S sl st
i Table A7: Typology of out-of-school, [Datal]
2 Primary Seconéary
3 h:;:ln Late entry Drop out N:;:r Late eatry Drop out
4
5 |Total 6224 34.56 319 88.13 11.40 047
6 1
7 Gender
8 Boys 611 36.34 155 86.67 1324 0.09
9 Gids 6222 3261 5.17 86.95 1141 164
10
11 Area of residence
12 |Urban 48.95 51.05 0.00 8126 18.04 0.69
13 Rural 6324 33.59 3.7 89.16 10.35 048
14

Box 4.1: UNESCO’s Method for Estimating the Percentage of
Children Out of School

UNESCO estimates the percentage of out-of-school children in the following manner:

Let R, = rate of out-of-school children for each age; R, = minimum of all R -
AGE,;, = age for which R ,, is the minimum; and POP,, = population by single year of
age. The number of out-of-school children expected to never enter school is estimated as
follows:

O0SC = Sum(R,;, ® POP ) for all ages.

never age

The number of out-of-school children expected to enter school in future years is esti-
mated as follows:

OOSC anry = Sum( (R, ~R,;.) ® POP, ) for ages < AGE,

age age

The number of out-of-school children who drop out is estimated as follows:

OOSCdmpom = Sum( (Rage -R..) e POPage) for ages > AGE_, .

AGE,, is the youngest age for which R , is zero.

Source: UNESCO 2005.

Late entry refers to the proportion of out-of-school children who are cur-
rently out of school but are expected to enter the education system later than
they should. Dropout refers to children who were in school but are no longer
attending school. Newver in school refers to children who are very likely to
never go to school and are not classified in either of the first two categories.
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Understanding this typology is important for policy makers trying to reduce
the number of out-of-school children. If the majority of out-of-school chil-
dren are late entrants, mitigating the out-of-school problem requires different
policy choices than if a majority are dropouts.

Indicator A7.1: Percentage of Out-of-School Children Classified as
Newer in School

This indicator is probabilistic, as no survey can tell if a student-age person
will never attend school. UNESCO’s methodology (2005) estimates the
proportion of children who will never attend school as the proportion out
of school for the age group with the highest rate of attendance. This
methodology assumes no dropout before the age at which enrollment rates
peak and no late entry after the age with peak enrollment. In figure 4.1,
the age-nine group has the highest attendance rate, so the proportion of
out-of-school children from this age group is assumed to equal the highest
proportion of children who will never attend school. In screenshot 4.10,

Figure 4.1: Estimates of Percentage of Out-of-School Children, by Type

estimated proportion estimated
that will attend in age with peak proportion of
following years attendance never attended

g o N 0o ©
o O o o o
1 1 1 1 1

N
<)
1

% attending

= N W
o O o
1 1 1

100 -

estimated

proportion of
dropouts

children in
school

0' T T T T T T
6 7 8 9 10 11

12
age (in years)

Source: UNESCO 2005.
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62.24 percent of out-of-school primary school-age children are classified
this way.

Indicator A7.2: Percentage of Out-of-School Children Classified as Late Entry,
by Level

The proportion of out-of-school children classified as late entrants at each
level is the proportion left over after the percentages of children never in
school and in school are summed, expressed as a percentage of the proportion
out of school for children younger than the age with the highest attendance
rate (the black area in figure 4.1). In the example in screenshot 4.10, the per-
centage of primary school-age children who are out of school because they
are late entrants is 51.05 in urban areas and 33.59 in rural areas.

Indicator A7.3: Percentage of Out-of-School Children Classified as Dropouts,
by Level

The proportion of out-of-school children classified as dropouts at each level
is the proportion of children not classified as never in school, expressed as a
percent of the proportion of out-of-school children older than the age with
the highest attendance rate (the gray portion of the bar in figure 4.1). In the
example in screenshot 4.10, dropouts account for 1.55 percent of out-of-
school boys and 5.17 percent of out-of-school girls.

School Progression Tables

School progression tables display information on promotion, repetition,
dropout, and completion rates for primary and secondary school and by
grade level. These indicators provide a measure of internal efficiency,
because they describe the extent to which children progress toward comple-
tion once they enter the school system.

Table B1: Promotion, Repetition, Dropout, and Completion
Rates by Level, and Transition Rates

Table B1 presents the promotion, repetition, dropout, and completion rates
for primary, secondary, and postsecondary school (screenshot 4.11).
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Screenshot 4.11: Table B1: Rates of Promotion, Repetition, Dropout, and Completion

A B C D E G H | J K L M
| Table B1: Promotion, repetition, dropout and completion rates by level, and transition rates according to background characteristics, [Zimbabwe 2005-06]
Primary Secondary s
2 - : secondary
Primary to
Promotion Repetition Dropout Completion Promotion Repetition Dropout Completion S dary Rep
rate, (%) rate,(%0) rate,(%0) rate, (%0) rate, (%) rate,(%0) rate,(%) rate,(%) transition rate,(%0)
3 rate, (%0)
4
5 |Total 92.18 315 458 90.72 7523 314 21.16 1231 79.80 486
6
7 Gender
8 Boys 91.74 3.63 454 92.39 76.47 298 19.91 16.57 76.80 412
9 Girls 92.62 2.66 4.62 89.20 73.95 331 247 8.39 82.52 6.19
10
11 Area of residence
12 Urban 94.77 1.66 352 89.23 7351 391 21.80 2.76 82.89 1.87
13 Rural 9134 3.63 492 9119 76.45 2.60 20.70 5.38 78.36 21.74

Note: The results for table B1 are specific to Zimbabwe and are used only for illustrating ADePT Edu’s Output. The remaining tables use data from Nicaragua.
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Indicator B1.1: Primary Promotion Rate

The primary promotion rate is the proportion of students in any grade of pri-
mary school promoted to the next grade the following school year.
Sometimes this rate includes a small number of students who move forward
more than one grade (that is, skip a grade).

primary promotion rate =
1(last year level, = primary)

2 . level, =none and highest level attained, < primary
W —
e and last year level, = primary

—1(grade, = last year grade, and last year level, = primary)
Ziwi 1(last year level, = primary) ‘

Indicator B1.2: Primary Repetition Rate

The primary repetition rate is the proportion of students in any grade of pri-
mary school in a given school year that attend the same grade the following
school year:

2 . grade, = last year grade, and
w.
P last year level, = primary

primary repetition rate =

ziwil(last year level, = primary)

Students who remain in the same grade are counted as repeaters. In the
Zimbabwe example in screenshot 4.11, 3.63 percent of boys and 2.66 percent
of girls in primary school the previous year were in the same grade in the
current year.

Indicator B1.3: Primary Dropout Rate

The primary dropout rate is the proportion of students in any grade of pri-
mary in a given school year that no longer attends school the following
school year:

and last year level, = primary

S o

level, =none and highest level attained, < primary)

dropout rate = '
Zi w,1(last year level, = primary)
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In screenshot 4.11, 1.66 percent of urban students in primary school the
previous year were not in school in the current year.

Indicator B1.4: Primary Completion Rate

The primary completion rate is the total number of students of any age in
the last grade of primary school minus the number of repeaters in that grade,
divided by the number of children of official graduating age:

primary completion rate =
2 level, = primary and grade, = primary duration
7 and last grade, # primary duration

zi w,1(age, = entry age + primary duration — 1)

The completion rate can exceed 100 percent if many over-age students in
the system graduate. This is not the case in screenshot 4.11, where the primary
completion rate in urban areas is 89.23.

Indicator B1.5: Secondary Promotion Rate

The secondary promotion rate is the proportion of students in any grade of
secondary school who are promoted to the next grade the following school
year (screenshot 4.11):

secondary promotion rate =

1(last year level, = secondary)

2 level; = none and highest level attained, < secondary
i and last year level. = secondary

—1(grade, = last year grade, and last year level, = secondary)
Ziwi 1(last year level, = secondary) '

As with the primary promotion rate, this rate may include a small num-
ber of students who move forward more than one grade the following school
year. In screenshot 4.11, 73.95 percent of girls who were in secondary school
the previous year were promoted to the next grade.
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Indicator B1.6: Secondary Repetition Rate

The secondary repetition rate is the proportion of students in any grade of
secondary in a given school year who attend the same grade the following
school year. Students who stay in the same grade are counted as repeaters.

( grade, = last year grade, and}
Ziw‘ 1

last year level, = secondary
> w,1(last year level, = secondary) '

secondary repetition rate =

In screenshot 4.11, 3.14 percent of secondary students repeated a grade.

Indicator B1.7: Secondary Dropout Rate

The secondary dropout rate is the percentage of students in any grade of sec-
ondary in a given school year and who no longer attend school the follow-
ing school year and did not graduate:

secondary dropout rate =

z level, = none and highest level attained, < secondary
7 and last year level, = secondary

Zi w, 1(last year level, = secondary)

In the example in screenshot 4.11, the secondary dropout rate for urban
areas is 21.80 percent.

Indicator B1.8: Secondary Completion Rate

The secondary completion rate is the total number of students of any age in
the last grade of secondary school, minus the number of repeaters in that
grade, divided by the number of children of official graduation age:

grade, > last year grade, and
ziwil grade, = primary duration
+ secondary duration
z w 1[agei = entry age + primary duration ]
P + secondary duration —1

secondary completion rate =
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In the example in screenshot 4.11, the secondary completion rate among
urban areas is 22.76, while for rural areas, it is much lower at 5.38 percent.

Indicator B1.9: Primary to Secondary Transition Rate

The primary to secondary transition rate is the proportion of students in the
last grade of primary who are promoted to the first grade of secondary the
following school year:

primary to secondary transition rate =

( level, = secondary and j
Ziwi 1

last year level, = primary

Z . last year level, = primary and ’
W,
© | last year grade, = duration of primary

In the example in screenshot 4.11, boys have a lower primary to sec-
ondary transition rate (76.80 percent) than do girls (82.52 percent).

Indicator B1.10: Postsecondary Repetition Rate

The repetition rate postsecondary is the proportion of students in any grade
of postsecondary in a given school year who also attend that same grade in
the following school year:

o

z[ w,1(last year level, = postsecondary )

grade, < last year grade, and
last year level, = postsecondary

postsecondary repetition rate =

Students who stay in the same grade one school year after another are
counted as repeaters. In the above example, the postsecondary repetition
rate is 4.86 percent.

Table B2: Promotion, Repetition, and Dropout Rates by Single
Grade of Primary Education

Table B2 contains the same information as table Bl (promotion, repetition,
dropout, and completion rates) broken down by grade level (screenshot 4.12).
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Screenshot 4.12: Table B2: Promotion, Repetition, and Dropout Rates by Single Grade of Primary Education

48 A besiBiomrl oo il Dl i Bl s B il |l K Lo N | O, B Q R
1 Table B2: Promotion, repetition, and dropout rates by single grade of primary ed ding to background characteristics, [Datal]

2 Promotion ition ut

35 Grade]l Grade2 Graded Graded GradeS  Gradel Grade2 Grade Graded GradeS  Gradel Grade2 Gradel Graded GradeS
4

5 | Total 8041 8489 8268 87.36 3234 17.92 1331 1455 830 1797 168 180 278 413 4784
6

T | Gender

8 |Boys 79.95 8296 81.60 8620 3340 1824 151 15.50 92 16.98 181 192 290 457 4819
9 |Gids 80.89 87.13 83.84 8832 319 1757 1n2 1351 7.78 19.04 134 1.66 265 370 4747
10

11 | Area of residence

12 |Urban 86.66 89435 §7.09 91,05 3261 12.45 297 10.92 7.69 14.78 0.5% 0.59 199 123 51.68
13 |Rural 79.69 8420 8202 86.69 % 18.54 13.75 15.08 8.65 18.77 L 1.96 289 466 46.89
14
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Indicator B2.1: Promotion Rate by Grade in Primary School

The promotion rate by grade in primary school is the proportion of students
in a given grade of primary school who are promoted to the next grade the
following school year:

promotion rate in grade X =
. last year grade, =X and last year
level = primary

level, = none and highest level attained,

[y

Ziwi —1| < primary and last year grade, = X and last year
level, = primary
. grade, = X and last year grade, = X]

and last year level, = primary

ziwil(last year grade, = X and last year level, = primary)

In the example in screenshot 4.12, the promotion rate drops dramatic-
ally as the grade level increases, falling from 80.41 percent in grade 1 to
32.34 percent by grade 5.

Indicator B2.2: Repetition Rate by Grade in Primary School

The repetition rate by grade in primary school is the proportion of students
in a given grade of primary school who were enrolled in the same grade the
previous school year:

repetition rate in grade X =
2 . grade, = X and last year grade, =X and
W,
P last year level, = primary

{last year grade, = X and J
Ziwil

last year level, = primary
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Indicator B2.3: Dropout Rate by Grade in Primary School

The dropout rate by grade in primary school is the proportion of students in
a given grade of primary school who no longer attend school the following
school year:

dropout rate in grade X =
level, =none and highest level attained, < primary
leil and last year grade, =X

and last year level, = primary

ziwll(last year grade, = X and last year level, = primary)”

Table B3: Promotion, Repetition, and Dropout Rates by Single
Grade of Secondary Education

Table B3 contains the same information as table B2 (promotion, repetition,
dropout, and completion rates by grade) for secondary school (screenshot 4.13).

School Attainment Tables

The next set of tables describes school attainment by various segments of
the population. In addition to providing measures of how effective the edu-
cation system has been, these tables provide a picture of the structure of
human capital within a country, which has implications for economic
performance.

Table C1: School Attainment of Adult Population

Table C1 presents two types of indicators: attainment by age group and aver-
age years of schooling by age group (screenshot 4.14).
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Screenshot 4.13: Table B3: Promotion, Repetition, and Dropout Rates by Single Grade of Secondary Education

A ] LT -} SN NSNS YA . JSSSOY [V O S PSS S — v —U—— —, - — - — — R F N /R -7
1 Table B3: Promotion, repetition, and dropout rates by single grade of dary educati ding to back d ck istics, [Datal]

2 Promation Repetition Dropout
3 Gradel Grade? OCraded Graded Cradef GCradef Gradel Grade? Graded OGraded Gradef GCrade6 GCradel Grade2 Graded Graded Grade5 Grade
4

5 | Total 8734 2817 89.69 65.53 94.04 9433 698 7.53 540 2150 o 445 5.68 429 491 1297 274 119
-]

7 Gender

8 |Bowa 87.10 88,80 %0.31 64.62 93.71 96.59 825 7.69 517 2286 489 341 465 351 4.51 12.52 140 0.00
9 |Girls 87.59 £7.60 89.08 6645 447 5141 5.69 738 5.62 2007 107 579 672 501 530 1345 447 7
an
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Screenshot 4.14: Table C1: School Attainment

A B G D E F G |
1 Table Cl: School attainment of adult population by background characteristics, [Nicaragua LSMS 2005]
2 School attainment for 15-19 Year-olds
No Incomplete . Incomplete Some
3 education pnm:n Fewiiy secnn:an' Becholery higher
4 {
5 Total 10.01 2044 16.70 4194 827 263
6 {
7 Gender
8 ;Boys 1254 273 17.86 3821 6.61 206
9 Guis 730 1798 1546 4596 10.06 324
10
11 'Area of residence
12 Urban 494 10.95 1449 52.88 12.69 4.05
13 Rural 16.12 31.86 1937 28.78 295 0.92

Indicator C1.1: Percentage of Age Group by Attainment Level

The percentage of the specified age range that has attained a specified level
of education is calculated as follows:

percentage of people age X-Y with education =
z y 1[ highest level attained, =Z ]
“ | and age, 2 X and age, <Y
Ziwil(agei >X and age, <Y )

Age ranges are broken into five categories: 15-19, 20-29, 30-39, 4049,
and 50 and over (screenshot 4.16 shows the screenshot for the 10-19 age
group). Attainment levels are broken into six categories: no education, incom-
plete primary, primary, incomplete secondary, secondary, and some higher.

Indicator C1.2: Average Years of Schooling by Age Group

The average years of schooling of an age group population is calculated as
follows:
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average years of school of people age X-Y =

ziwi highest grade attained,1(age; > X and age, <Y')
Y w1(age, >X and age, <Y )

Tables C2-C5: Proportion of Adult Population That
Completed Each Grade

Tables C2—C5 present the percentage of an age group that completed each
of the grades in a series, calculated as follows:

percentage of population age X-Y that attained grade Z =
age, 2 X and age, <Y and highest
Ziwi (gmde attained, > Z )
Y w,1(age, 2X and age, <Y )

Screenshot 4.15 displays these data for 15- to 19-year-olds.

Table C6: Proportion of 10- to 19-Year-Olds Expected to
Complete Each Grade

Table C6 presents estimates of grade completion based on survival analysis
of the sample data. It shows the percentage of each subgroup of a given age
range that is expected to complete each grade (screenshot 4.16).

In the example shown in screenshot 4.16, 48.84 percent of boys
10-19 and 44.88 percent of girls are expected to complete eight grades
of education.

Table C7: Inequality in Years of Schooling

Table C7 presents the application of the Gini and Theil measures of income
and wealth equality to years of schooling (screenshot 4.17). This informa-
tion helps policy makers understand how equally human capital within a
country is distributed. (Chapter 5 provides full explanations of the Gini
coefficient and the Theil index.)



GLl

Screenshot 4.15: Table C2: Proportion of 15- to 19-Year-Olds That Completed Each Grade

| A | B 1 D__H F I H | J i L N N i P Q4 R
|50 Table C2: Proportion of 15-19 years olds that completed each grade, according to background characteristics, [Datal]
2 1 vear 2 years 3 years 4 vears 5 years 6 vears 7 years 8 years 9 years
3
4 Total 8431 79.20 69.57 59.10 45.02 3442 27.18 2022 10.73
5
6 |Gender
7 Boys 84.05 78.69 68.62 57.90 4424 3352 26.10 19.46 1027
8 |Girs 8457 79.71 70.51 6028 45.80 3531 2825 2097 11.18
9
10 |Area of residence
11 Urban 96.31 9527 9251 87.65 78.66 70.04 62.02 5143 3468
12 Rural 81.99 76.09 65.12 53.56 3850 27.51 2042 14.17 6.08
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Screenshot 4.16: Table C6: Proportion of Population 10-19 Expected to Complete Each Grade

| 4| A | B : c D _ E i F | G | H | J
1| Table C6: Proportion of 10-19 years olds expected to complete each grade, according to background characteristics, [Datal]
2 | 1 2 3 4 5 6 7 8 9
3
4 Total 87.01 83.46 7743 70.84 61.70 53.84 50.16 46.71 4138
5
| 6| Gender
7 |Boys 86.54 82.96 76.94 70.37 61.88 54.65 51.56 4884 4431
8 |Girls 87.50 83.97 77.93 7131 61.57 53.12 4894 4488 38.87
9 |
10 | Area of residence
11 Urban 97.19 96.20 9420 91.02 85.51 80.72 7133 7327 6725
| 12_ Rural 85.34 81.36 74.61 6731 5724 48.35 4442 40.94 3537
13
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Screenshot 4.17: Table C7: Inequality in Years of Schooling

I A RN Y SN - USSNN  YPUN U NN - NN c YN YU TN Py ) Moy
b Table C7: Inequality in years of schooling, [Datal]
2 Gini coefficient Theil index
30 15-19 20-24 25-29 15+ 15-19 20-24 25-29 15+
4
5 |Total 41.73 50.39 54.57 53.60 17.98 28.72 33.68 34.65
6
7 Gender
8 Boys 4 4938 56.81 53.05 16.80 2930 41.77 3729
9 |Girls 41.72 5139 5211 54.03 19.05 28.07 2463 31.59
10
11 |Area of residence
12 |Urban 25.76 3042 36.03 37.11 11.87 12.93 22.06 2431

13 Rural 4315 52.85 55.74 5522 17.69 3237 3423 35.68
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Indicator C7.1: Gini Coefficient for Years of Schooling, by Age Group

The Gini coefficient’ for years of schooling is calculated like the Gini coef-
ficient for income or wealth. It measures the degree of inequality in years of
schooling. The Gini coefficient ranges from O to 100, with O indicating per-
fect equality and 100 indicating perfect inequality. The ADePT Edu soft-
ware estimates this indicator for three age groups (15-19, 20-24, 25-29) as
well as for the 15+ age group.

Gini coefficient for years of schooling =

2 Z‘highest grade attained, — highest grade attained j‘

i=1 j=1

n-l an highest grade attained,

Knowing the inequality of human capital among youth, for example, is
important because it is a measure of equality of opportunity. (This topic is
covered in detail in chapter 5.)

Indicator C7.2: Theil Index for Years of Schooling, by Age Group

The Theil index is an alternative indicator of inequality. Although it is less
intuitive than the Gini coefficient, it has a distinct advantage in that it can
provide information on the contribution of different subgroups to total
inequality.

Theil index for years of schooling =

n i highest grade attained,
2 In| =

- n X highest grade attained,

n

Education Expenditure Tables

Many countries have adopted a policy of free primary education in order to
eliminate barriers to access. Even when schools are free, however, house-
holds still have to pay for transportation, school uniforms, school supplies,
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and other expenditures, depending on the country, and contribute to par-
ent-teacher associations. For children from extremely poor families, such
expenditures can be an effective barrier to entry. Policies targeting those fac-
ing financial barriers to education can be implemented rapidly. Household
education expenditures are shown for primary (table D1), secondary (table
D2), and postsecondary (table D3) levels.

Table D1: Primary Level

Indicator D1: Average Share of Household Expenditure on Education, per
Student, by Level of Education

The education share of household expenditure by level of education is the
proportion of annual educational expenditures divided by the total annual
household expenditures:

average share of household expenditure on education for level X =

household expenditure on education,

leil(leveli =X)

total household expenditure,

This indicator is based on how much the household spends per child
in school. In screenshot 4.18, the average share of household expenditure
per primary school student is 3.99 percent—4.04 percent for girls and
3.93 percent for boys.

Table D2: Secondary Level
Indicator D2: Average Education Spending per Student, by Level of Education

The annual average education spending per student by level of education is
the total educational expenditures divided by the total enrollment in each
level:

average per pupil spending at level X =

zi w, 1(level, = X) household expenditure on education,
Ziwil(leveli =X) '

In the example in screenshot 4.18, average spending per student in pri-
mary school was 1,702.44 Nicaraguan cérdobas.
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Screenshot 4.18: Table D1:

Household Expenditure on Primary Education

i A - T T S—[— —— - F [ 6 | H | T— J
1 Table D1: Household expenditure on primary education, [Nicaragua LSMS 2005]
2 Proportion of household education spending, (%0)
Education S
shareof "%  Scheol  Books and |, Fools, Contributionto  Other
household ednut}on registration  schoal Transportation Imuzd and SId:ool L S
expe l:;tnre, ;::nc::s Coss supplies to/from school Io:;glhn;lat uniforms aaboliaticn fitures
sas) (*9) attending
4 {
5 ETotaJ 3.99 1,702.44 341 0.68 17.84 51.09 19.61 2.84 454
6 {
7 ;Geluler
8 Boys 393 1,72440 326 0.76 18.01 50.09 20.00 304 484
9 G-n'ls 404 1,679.57 3.56 0.59 17.66 5213 19.20 263 424
10 |
11 Area of residence
12 Utban 357 197468 670 114 2745 2R 2116 414 728
13 Rmal 437 1,455.38 032 024 8381 63.90 18.14 1.61 198
14
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Table D3: Postsecondary Level

Indicator D3: Percentage of Household Education Expenditure by Category,
by Level

The proportion of household education spending by category is the amount
of annual per student spending on a selected category divided by the an-
nual educational expenditures of the household:

average proportion of household education expenditure spent on Z =

expenditure on Z,

ziwil(leveli =X)

household education expenditure,

The categories include school registration fees; books and school sup-
plies; transportation to and from school; food, board, and lodging at school
(where applicable); school uniforms; contributions to parent-teacher associ-
ations; and other educational expenditure. In the example in screenshot
4.18, 51.09 percent of education expenditure goes to food and lodging at
school, 19.61 percent is spent on school uniforms, and 17.84 percent goes to
transportation.

Labor Market Outcome Tables

Labor market outcomes are an important measure of the success of a coun-
try’s education system in terms of both quality and equality. Earnings of
youth are often considered a measure of the quality and relevance of their
education. Highly unequal earnings have important implications for the
country’s overall welfare. Tables EI-E6 present several indicators of earn-
ings, earnings inequality, and returns to education.

Table E1: Earning Inequalities

Table E1 (screenshot 4.19) presents the Gini coefficients and Theil index
values for earnings for various age groups.

Indicator E1.1: Gini Coefficient for Earnings, by Age Group

In general, there is a positive correlation between educational attainment
and earnings. If access to education is unequal, earnings are also likely to be
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Screenshot 4.19: Table E1: Earning Inequalities

A | B c | b | E KB 6 TR [R— ——
il Table E1: Earning Inequalities, [Nicaragua LSMS 2005]
21| Gini coefficient for earnings Theil index for earnings
= i 15-19 20-24 25-29 15+ 15-19 20-24 25-29 15+
4 {
5 | Total 4034 5145 53.89 58.94 4231 48.12 5480 77.99
6 |
7 Gender
'8 Boys 4597 49.96 52.16 39.68 36.84 45.69 49.77 8291
9 |Gids 55.78 5034 54.09 35.90 39.90 4524 61.37 61.48
1
ii Area of residence
12 |Urban 49.11 5028 5252 57.50 4154 4481 5211 76.52
13 Rural 48.80 5115 5537 58.50 41.84 51.07 57.74 69.28
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unequal. As a rule of thumb, a Gini coefficient above 40 is considered
unequal and one above 50 as highly unequal. A high degree of inequality
suggests that access to education needs to be improved, along with educa-
tion quality. In the example shown in screenshot 4.19, the Gini coefficient
among 15- to 19-year-olds is higher for girls (55.78) than for boys (45.97).
For all individuals 15 and older, however, women have lower earnings
inequality than males.

Indicator E1.2: Theil Index for Earnings, by Age Group

The same pattern for gender inequality is found using the Theil index: initial-
ly women have more inequality in earnings than men, but for all people 15 and

older, the Theil index is much higher for men (82.91) than women (61.48).

Tables E2, E2a, and E2b: Employment for Youth

Table E2 presents three key employment indicators by age group and sub-
population (screenshot 4.20). These data provide a general picture of how
youth are faring in the labor market, as well as a picture of how different sub-
populations are faring.

The employment of youth who have finished their education is an indi-
rect indicator of the success of the education system. Table E2 provides infor-
mation on the employment status of youth and young adults by age groups.

Indicator E2.1: Percentage Employed, by Age Group

The percentage of an age cohort that is employed is calculated as follows:

percentage of people age X-Y who are employed =
2 y 1( status, = employed }
"' | and age, > X and age, <Y
ziwil(agei > X and age, <Y)

In the example shown in screenshot 4.20, 39.69 percent of 15- to 19-
year-olds in Nicaragua are employed. This percentage increases with age. At
all ages, the inequalities in employment between men and women are large.
For the 20-24 cohort, 80.92 percent of men but only 38.82 percent of
women are employed.
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Screenshot 4.20: Table E2: Employment for Youth

(4 A . 8 | ¢ | o & € | &6 [ w W s [ .k |
1 | Table E2: Employment for youth, [Nicaragua LSMS 2005]
2 Population 15-19 Population 20-24 Population 25-30
3 | Employed Unemployed Inactive Employed Unemployed Inactive Employed Unemployed Inactive
4
5 Total 39.690 0.66 59.66 60.85 125 37.90 65.94 071 3336
6]
7 |Gender
8 Boys 59.59 0.34 39.58 80.92 151 17.56 88.12 0.56 1132
9 |Gids 1831 0.46 8123 33.82 0.97 6021 4652 0.83 52.65
10]
1 Area of residence
12 Urban 2923 L1 69.66 5932 131 38.87 68.50 093 3057
13 Rural 5227 0.11 47.62 6324 038 36.38 62.09 037 37.53

14 |
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Indicator E2.2: Percentage Unemployed, by Age Group
The percentage of an age cohort that is unemployed is calculated as follows:

percentage of people age X-Y who are unemployed =

1
Ziwl [and age, > X and age, <Y
Ziwil(agei >X and age, <Y)

status, = unemployed )

In the example shown in screenshot 4.20, unemployment rates for
youth are relatively low, with only 0.71 percent in the 25-30 cohort
unemployed (the figure may be low because job seekers stop looking for
work). Unemployment is higher among women (0.83 percent) than men
(0.56 percent).

Indicator E2.3: Percentage Inactive, by Age Group

The percentage of an age cohort that is inactive is calculated as follows:

percentage of people age X-Y who are inactive =

status, = inactive
Zi w;1

and age, 2 X and age, <Y
zl w,1(age, 2 X and age, <Y)

. _ L,if status, # employed and status, # unemployed
inactive =4
0,if status, = employed or status, = unemployed.

Data on inactivity need not be inputted into ADePT. The variable is calcu-
lated based on data on employment and unemployment.

In the example shown in screenshot 4.20, large gender differences are evi-
dent, with 11.32 percent of men 25-30 and 52.65 percent of women inactive.

Table E3: Employment by Sector

Table E3 presents the percentage of employment of each sector by age group
(screenshot 4.21). This information reveals the types of work youth engage
in. Because this information confounds the skills demanded with the skills
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Screenshot 4.21: Table E3: Employment by Sector

A B C | D | E | F | G H | J K
Table E3: Employment by sector, [Laos 2007-08]
Extraction
of crude
petroleum
d natural
, _ Fishing, . "
':g“f“]t:;:' ﬁ““‘“r}' onlisre Mn:lmg :f i Oth ey Manufa
Enting ogging and service co an se.r\::t.:e Miningof er of food o Manufacture
related  and related — lignite;  activities mining and of tobacco .
3 % activities 5 G metal ores 3 products and of textiles
service service |, . extraction incidental quarrying products
it ctiviti incidental to P il and beverages
activities  activities fishing of peat to o
gas
extraction,
excluding
survey
: Total 7228 246 269 0.00 0.06 0.06 0.14 0.85 0.13 212
:Gender
\Boys 7341 1.75 414 0.00 0.13 0.06 029 092 0.00 020
|Girls 71.30 3.07 141 0.00 0.00 0.06 0.00 0.79 024 3.80
j Area of residence
| Urban 4338 151 3.61 0.00 0.00 0.17 042 149 048 ER ¥
|Rural 8282 2.80 235 0.00 0.08 0.02 0.03 0.61 0.00 1.73
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supplied, however, it cannot be used as a measure of the types of skills the
economy needs or the types of skills students were prepared for.

The percentage of people of a certain age employed in a particular sec-
tor is calculated as follows:

percentage of people age X-Y employed in sector Z =

2 . status, = employed and sector, = Z
LW,
' | and age, 2X and age, <Y

ziwi 1(age, > X and age, <Y and status, = employed)

Table E4: Earnings by Education Level

Table E4 reveals the relationships between earnings and education among
youth (screenshot 4.22 displays the data for the 15-19 and 20-24 cohorts;
the table also includes data on people 25-30 and 15-30). The education
levels are no education, incomplete primary, primary, incomplete secondary,
secondary, and some higher education. These categories are mutually exclu-
sive. This information highlights the opportunity cost of attending school in
terms of forgone income and the impact of inequality in education access
across subgroups in the population.

The earnings of a cohort with a given level of education are calculated
as follows:

earnings of people age X-Y with level Z education =

Z age, 2 X and age, <Y and .
w, earnings,
i1\ highest level attained, =Z &

(agei >Xand age, £Y andJ
Ziwil

highest level attained, = Z

The data shown in screenshot 4.22 suggest that education has no
impact—or even a negative impact—on earnings: people in Nicaragua with
no education earn more than those with some education. There are many
reasons why educational attainment may be negatively correlated with earn-
ings. The main reason is that people with less education may have more
work experience.
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Screenshot 4.22: Table E4: Earnings by Education Level

d| A B (o D E B Gk 1 J Kl L M N
| ' ' ' '  Table E4: Earnings by education level, [Nicaragus
2 Population 15-19 Population 20-24
= Nn‘ lnoo.mplﬂe Primary Incomplete g i ?ome Nn‘ Inoo'rnplm Primary Incomplete g i S.ome
3| h primary S dary " higher ducati primary °__ secondary " higher
4
5 :Total 2,152.53 427226 12032 343007 3,657.53 0.00 3,208.87 1,616.12 1,555.41 333420 249639 335732
6. {
7 Gender

8 Boys 2,152.53 441865 1,324.96 4,116.08 5,266.93 3,105.77 1,659.35 1,826.46 3,690.21 338860 523114
9 Guls 1,673.62 251.67 281.14 1,011.36 0.00 4,18521 1,241.04 81433 2211.78 815.59 1,150.88
11 Area of residence
12 Urban 3,832.70 1,394.45 299835 1,637.57 4,624.70 0.00 2846.11 1,847.82 1,810.05 3,905.67 272671 335132
13 :Rurnl 1,873.42 4,607.87 83932 4,701.00 2,085.20 337862 1,586.60 1,326.48 574.77 1,75827
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Table E5: Economic Independence

The status of the household head or spouse of the household head is used as
a proxy for economic independence. Based on this proxy, table E5 shows the
percentages of people in a cohort that can be considered economically inde-
pendent:

percentage of people age X-Y that are household heads =
age, > X and age, <Y
zi w,1 " ( household head, = yes or j
spouse of household head, = yes
Zi w,1(age, 2 X and age, <Y)

The relationship between education and economic independence is
strongly mediated by the economic situation of the country, the quality and
market relevance of formal education, and the returns to education in a given
economic context. The results from table E5 indicate that in the 25- to 29-
year-old age group, the percentage of people who are economically indepen-
dent is higher among people with lower levels of education (screenshot 4.23).

Table E6: Returns to Education

A measure of the success of an education system is the productivity of vari-
ous levels of educational attainment or years of schooling. One common
way to measure this productivity is to look at the economic returns to
education—that is, the net financial return of additional schooling.
Intuitively, an individual’s decision to continue studying will depend on the
difference between the cost of pursuing additional studies and the added earn-
ings received as a result. Information on returns to additional education pro-
vides an idea of the incentives students face when deciding to continue their
formal education. High rates of return may induce students to spend more
time in school; low rates may discourage them from staying in school longer.

Indicator E6.1: Rate of Return for Years of Schooling

The rate of return for years of schooling is calculated using the Mincer earn-
ings function, where the natural log of earnings is a function of the years of
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Screenshot 4.23: Table E5: Economic Independence

i A B C D E

1 | Table ES: Economic independence, [Nicaragua LSMS 2005]
Group share of people that are household heads

2 or spouses
3 15-19 20-24 25-30 15-30
4
5 Total 3.00 15.64 36.01 15.66
6
7 \Gender
8 Boys 1.50 11.16 30.98 1175
9 Gﬁls 461 20.56 4042 19.67
10
11 Level of education
12 |No education 532 23.11 46.15 25.62
13 IanompIete primary 5.60 2111 4456 20.77
14 Primary 1.76 17.96 3332 15.14
15 :anomplete secondary 217 13.56 36.25 10.89
16 Secondary 0.55 1320 2298 12.40
17, :Some higher 275 5.03 21.60 11.40
18

schooling, experience, and the square of experience (to capture the dimin-

ishing marginal effect of experience).®

In (earnings,) = ) + f3, years of schooling; = /3, experience, = f3; experiencei2 + U

This equation is estimated using linear regression. This approach assumes
that each additional year of schooling has an equal impact on earnings.

Indicator E6.2: Returns by Level of Schooling

An alternative specification of the Mincer earnings function uses binary vari-
ables for the level of schooling. In the above example, the return to primary
school compared with less than primary is 12.75 percent, the return to
secondary is 3.99 percent, and the return to more than four years of higher
education is 20.89 percent (see screenshot 4.24).
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earnings, = f3, + B, 1(
3 (highest level attained, > secondary }
=P

highest level attained, > primary
and highest level attained, < secondary

and highest level attained, < 4 years of tertiary
+ B;1(highest level attained, >4 years of tertiary)

+ B, experience, + [B; experience; + u,.

Table E6 indicates that the annual economic return to university educa-
tion in Nicaragua is high (20.89 percent) (screenshot 4.24). For individuals
who just finished secondary education, this information is very valuable. It
indicates that they could expect to increase their annual earnings by about
21 percent by completing a university education. In contrast, the decision to
continue from primary to secondary education is less clear: the annual eco-
nomic returns of adding secondary education are low (3.99 percent). The
results suggest that some education policy intervention may be needed to
increase the relevance of secondary education to the labor market.

Screenshot 4.24: Table E6: Returns to Education

A B d D E F

| Table E6: Returns to education, [Nicaragua LSMS 2005)
Years of More then
schosling Primary Secondary 4 y‘ears of

2 higher

3

4 |Total 926 12.75 399 20.89
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ADePT Education Graphs

In addition to tables, ADePT Edu creates related graphs (figures). These
graphs are based on the table results and an algorithm that produces enroll-
ment pyramids and grade survival profiles by age and other characteristics.
The ADePT Edu software produces more than 30 graphs, classified into 10
groups. The graphs in this section are taken from the 2005 Living Standards
Measurement Survey results for Nicaragua.

Graph 4.1 shows the percentage of 15- to 19-year-olds that completed
each grade from 1 to 9. Graphs are available by income level for the follow-
ing age groups: 15-19, 20-29, and 30-39. The graph shows the percentage
differences between the income groups and the large gap between the high-
est and lowest income quintiles. For example, nearly 90 percent of people in
the highest income quintile but only about 10 percent of those in the low-
est income quintile completed seven years of education.

Graph 4.2 presents attendance rates for the 6-14 age group, for boys
and girls in urban and rural areas. It shows that urban girls have the high-
est and most stable rates of enrollment; their enrollment rates are about

Graph 4.1: Educational Attainment of 15- to 19-Year-Olds in Nicaragua, by
Income Quintile

Graph 1: Attainment, ages 15-19
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Graph 4.2: Enrollment Rates for Boys and Girls 6-14 Years Old in Rural and
Urban Areas of Nicaragua

Graph 2: Enrollment, ages 6-14
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20 percentage points higher than the rates of rural boys. The graph also
shows that enrollment peaks between the ages of 8 and 12.

Graph 4.3 shows the grade survival profile of children 10-19 by income
quintile. It indicates that children from poorer households are less likely
than children from less poor households to reach grade 7. Grade survival
rates of children from the bottom two income quintiles are substantially
lower than the rates of children from the top three quintiles.

Enrollment pyramids depict attendance rates by age group. In graph 4.4
the percentage of 6- to 24-year-olds currently enrolled in school is shown
for the highest and lowest income quintiles. The results indicate that by
age 10, there is a considerable difference in the rates of primary school
enrollment by income level. By age 11, a significant proportion of children
from households in the top quintile have moved on to secondary school,
perhaps a year earlier than the official age of entry. By age 13, most children
from households in the top quintile are enrolled in secondary school; for
children from the bottom quintile, the proportion of children enrolled in
primary or secondary school has decreased substantially. By age 15, more
than 75 percent of children from the top quintile and only about 25 per-
cent of children from the bottom quintile are still in school. These results
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Graph 4.3: Grade Survival Profiles for 10- to 19-Year-Olds in Nicaragua, by
Income Quintile

Graph 3: Grade survival profiles, ages 10-19
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point to the need to increase school attainment of the poor if poverty is to
be reduced in the long run.

Graph 4.5 presents educational attainment rates for men and women
30-39 in urban and rural areas. It shows that attainment rates are lower in
rural areas, where only about 30 percent of the population has seven years of
schooling. In contrast, 75 percent of people in urban areas attained this level
of schooling. In both areas, women have more years of schooling than men.

Graph 4.6 shows the typology of out-of-school children (never in school,
late entry, and dropout). It shows that 75 percent of rural children classified
as out of school were never in school, a percentage that is slightly higher
than that of urban children. Dropouts account for only a small proportion of
out-of-school children overall but the highest proportion of out-of-school
children in urban areas.

Graph 4.7 presents a breakdown of the reasons given by out-of-school
children for not attending school (following the classification given by the
household survey). The main reason why primary school-age children are
out of school is because they have to work in the fields (33.4 percent); the
second most important reason is lack of money (26.3 percent).
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Graph 4.4: Enrollment Pyramid for 6- to 24-Year-Olds in Nicaragua, by Income Quintile

Graph 4: Enrollment pyramids, ages 6-24
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Graph 4.8 presents the Gini index and Lorenz curve for years of school-
ing. Briefly, the Lorenz curve is a measure of the cumulative distribution of
schooling attainment (see chapter 5 for a full explanation of the Lorenz curve
and other indicators of education inequality). If the Lorenz curve followed
the 45-degree line, the distribution of schooling attainment would be per-
fectly equal: every fraction of the population would have the same fraction of
total years of schooling. In graph 4.8, the Lorenz curve for years of schooling
diverges significantly from the line of equality: about 60 percent of the pop-
ulation has about 25 percent of the total years of schooling, meaning that the
remaining 75 percent of the total years of schooling is held by 40 percent of
the population. These data indicate that human capital (represented by the
years of schooling) is unequally distributed across the population.
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Graph 4.5: Educational Attainment Profiles for Men and Women 30-39 Years
Old in Rural and Urban Areas in Nicaragua
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Graph 4.6: Typology of Out of School, by Subpopulation and Level in Nicaragua
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Graph 4.7: Reasons Why Primary School-Age Children Are Out of School in
Nicaragua
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Graph 4.9 is an age-earnings profile by education level. It shows average
hourly earnings for various age groups and educational levels. People with
some higher education earn more than people with less education for most
age groups (although the variance of the sample is high). There is no clear
pattern for other levels of education.

Graph 4.10 plots average hourly earnings by years of schooling for three
different levels of labor market experience (1, 5, and 10 years). It shows that
hourly earnings increase as the number of years of schooling increase for all
years of experience. An individual with 10 years of experience and 5 years
of schooling earns less per hour than one with 12 years or more of schooling
and 1-5 years of experience.
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Graph 4.8: Lorenz Curve for Years of Schooling in Nicaragua
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Graph 4.10: Earnings by Years of Schooling and Labor Market Experience in
Nicaragua
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Notes

. ADePT formats the output, but all data are stored with full precision,
facilitating further analysis.

. Standard errors in the indicator tables are calculated using Stata’s imple-
mentation of the linearized standard errors to account for intracluster
correlation. BRR (balanced repeated replication) and Jackknife meth-
ods are also available. See the Stata documentation for details on these
calculations.

. For simplicity, all formulas for proportions, percentages, and rates do not
show the multiplication of the result by 100. It is assumed that users will
do the multiplication themselves.

. Some estimates count secondary school—age children who are enrolled in
primary or postsecondary education as being out of school. This approach
results in overestimation, especially in countries with high gross atten-
dance rates for primary school. Considering youth attending primary
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school as out of school can lead to erroneous conclusions about the
number of out-of-school children and adolescents, potentially misguid-
ing policy.

5. The formula for the Gini coefficient is conceptually accurate, but it is not
intended for computation. The computational algorithm involves a large
amount of source code that is too cumbersome to be included here.

6. The Mincer function is named after Jacob Mincer, who established the
relationship between earnings and schooling in the United States in
1958. For a recent estimation of the returns to education in other coun-
tries in the world, see Psacharopoulos and Patrinos (2002).
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Chapter 5

Analyzing Education Inequality

with ADePT Edu

This chapter describes the state of global education inequality, based on
household survey data analyzed with the aid of ADePT Edu. It provides a
primer on education inequality for analysts interested in the association
between access to education and socioeconomic variables such as gender,
location, and household poverty.

The concept of equity—as the opposite of inequality—is based on a
simple norm: all people should have equal opportunities “to pursue a
life of their choosing” (World Bank 2005, p. 2). Aside from moral
reasons—after all, equity is a merit good in most societies—there are
economic reasons to pursue increased equity or reduce inequality. In its
World Development Report 2006: Equity and Development, the World Bank
sets forth two broad sets of reasons for reducing inequality: to reduce the
concentration of economic benefits on elite groups (which can impose
high economic and social costs on society) and to allow all people to use
their talents and exercise their creativity for the benefit of their families
and society.

Education has been identified as a key factor in economic and social
development, and the equitable access to education of good quality has
become a crucial objective of development policy. Countries with high
levels of educational inequality consistently show lower levels of innova-
tion, lower levels of production efficiency, and a tendency to transmit
poverty across generations (World Bank 2005). Broader access to education,
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irrespective of gender, location, ethnicity, or level of income, is most
likely to increase innovation and economic growth (Mankiw, Romer, and
Weil 1992). Although there is a moral argument for reducing educational
inequality, there is an economic argument as well: increased access to
education by all helps middle- and lower-income groups realize the full
potential of their talent, increasing the level of productivity, innovation,
and investment in society and, by inference, increasing the level of
welfare of its population (Bourguignon 2006; Bourguignon and Dessus
2007). Although there can be economic growth in the presence of edu-
cational inequality, there is compelling evidence showing a close con-
nection between education and productivity and between productivity
and income growth (Hanushek and WoBmann 2007; Ravallion 2006;
Stevens and Weale 2004).

The reduction of education inequality alone has the potential to pro-
duce quick gains in economic and social welfare—if by “equal access to
education” one means equal access to the opportunities for learning and
not simple equality of access to schooling (Pritchett 2004). Equal access to
schooling must be complemented with increases in the quality of education
and changes in school governance to address the sustainability of reforms
through increased accountability (Arcia and others 2011).

Given this conceptual framework, what is the role of ADePT Edu in fos-
tering educational equity? In a seminal paper on education inequality,
Pritchett (2004) argues that many of the international goals in education
refer to increases in enrollment and completion, which are merely approxi-
mations of competencies and learning achievement. Keeping children in
school requires the explicit recognition that there is a demand for educa-
tion, which does not equate with a demand for schooling. The demand for
schooling is based on the information received by households, especially
poor households, about the benefits of education, the innate abilities of
their children, and the quality of schools. If education providers recognize
this demand for education, the pursuit of educational equity requires the
constant monitoring of educational indicators and any sources of informa-
tion that promote accountability for increased learning. Hence, there is an
implicit need for information about education inequality in school access
and school completion, as well as information about learning outcomes. The
information on education inequality presented in this chapter is just the first
step in this direction.
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Reporting Education Inequality with ADePT Edu

This chapter analyzes education inequality in the following three areas:

School participation, which is a clear indicator of educational access
School progression, which tracks a student’s timely progress from
primary to secondary education

School attainment, which reports the number of years of formal
education attained by youth 15-19.

ADePT Edu addresses the first two issues and is expanding its coverage
of the third. ADePT Edu developers are updating the software to allow users
to analyze learning outcomes data as well.

ADePT Edu was used to process nearly 200 household surveys from more

than 80 countries.! The results produced global and regional snapshots of

educational inequality, particularly in relation to gender, urban/rural loca-

tion, and household income. These snapshots identified several broad find-

ings about primary school-age children:

Almost 20.0 percent of children from the bottom expenditure quin-
tile and just 7.0 percent of children from the top expenditure quin-
tile are out of school.? Geography is also an important barrier to
educational access: 15.0 percent of rural children are out of school,
compared with just 8.5 percent of urban children.

Net primary attendance rates are 8.7 percentage points higher among
children from the top expenditure quintile than they are among
children from the bottom quintile. Net rates of attendance are almost
5 percentage points higher in urban than in rural areas. Gender dif-
ferences are relatively small.

In general, girls are more likely to drop out than boys, rural children
are more likely to drop out than urban students, and children from
poorer households are more likely to drop out than children from
households that are not as poor.

Completion rates are higher for boys than for girls, and they are
higher for urban than for rural children. However, the largest differ-
ence is based on expenditure quintile, with the primary completion
rate of students from the bottom quintile 34 percentage points lower
than the completion rate of students from the top quintile.?
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e Average years of schooling follows a similar pattern, with the largest
difference caused by income: children from households in the top
expenditure quintile have 4.2 years more of schooling, on average,
than children from the bottom income quintile.

Global Educational Inequality

The pursuit of educational inequality requires an assessment of its global
magnitude and scope to identify the regions of the world where it is most
problematic. This is a necessary first step, because resources are limited
and some regions will undoubtedly be in greater need of intervention
than others.

This section analyzes educational inequality with the aid of the Gini
coefficient for educational attainment. Using educational attainment as the
main metric for assessing educational inequality is very useful, because the
number of years of formal education received is a simple objective metric
that can be compared across countries and regions. Relating key socioeco-
nomic variables with the Gini coefficient for educational attainment pro-
vides a good assessment of educational inequality on a global scale.

The Gini Coefficient in Education

The Lorenz curve tracks income inequality in a population. It plots the pro-
portion of total income earned by each percentile of the population. Figure 5.1
shows a triangle containing the Lorenz curve, where the triangle’s hypotenuse
is a 45-degree line representing total equality in the income distribution. At
every point along the hypotenuse, the cumulative percentage of total income
equals the cumulative percentage of the total population.*

The Gini coefficient summarizes the Lorenz curve by estimating the
ratio of the area between the Lorenz curve and the 45-degree line (area A

in figure 5.1) over the total area of the triangle A + B:
Gini coefficient = A/(A + B).

The Gini coefficient ranges from O (complete equality) to 1 (complete
inequality).’> A low Gini coefficient indicates a more equal distribution than
a higher Gini coefficient; a rising Gini coefficient indicates increasing
inequality.
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Figure 5.1: The Education Lorenz Curve
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Source: Thomas, Wang, and Fan 2001.

Correlation between Inequality in Income and Inequality
in School Attainment

Estimating and plotting the Gini coefficient for income for each of the
world’s regions in relation to the Gini coefficient for education reveals
the relationship between income inequality and educational inequality.
The results, shown in figure 5.2, show some consistency across regions:
regions—and countries within regions—that have high degrees of income
inequality also tend to have higher degrees of educational inequality (these
results should be taken with caution because of the low R?). For example,
countries in the Europe and Central Asia region have lower income
inequality than other regions; they also have low Gini coefficients of school
attainment, indicating low levels of education inequality. In contrast, coun-
tries in Sub-Saharan Africa are clustered about Gini values of 0.40-0.50,
indicating a high degree of education inequality; these countries also show a
high degree of income inequality. Inequality in grade attainment means that
children from poorer households tend to have fewer years of formal school-
ing than children from households that are not as poor. It can be argued
that such inequality strongly favors the perpetuation of intergenerational
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Figure 5.2: Relationship between Gini Coefficient of School Attainment and
Gini Coefficient of Income
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Note: Figures are for individuals 15 and older.

poverty in Sub-Saharan Africa, suggesting the need for targeted programs
that increase educational attainment among the poor.

Correlation between Inequality in School Attendance and
Inequality in School Attainment

Another way to examine educational inequality is to examine the impact
of differences in school attendance on educational attainment. Countries
with high net attendance ratios also tend to be highly equitable in school
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attainment (figure 5.3). Most countries in Sub-Saharan Africa tend to

have low net attendance ratios and high degrees of inequality in

educational attainment. This correlation suggests that policies aimed at

increasing attendance among the poor should be a first step for increasing

educational attainment and—more important—reducing school attain-

ment inequality.

Figure 5.3: Relationship between Gini Coefficient of School Attainment and
Net Primary School Attendance Ratios
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Correlation between School Completion and Inequality in
School Attainment

Inequality in school attainment is also correlated with low rates of pri-
mary school completion. Countries with a high degree of inequality in
school attainment—as evidenced by the low Gini coefficients of school
attainment—also have low rates of primary school completion. Moreover,
the trend in figure 5.4 shows that as inequality in school attainment
increases, the primary completion rate decreases. The pattern of correlation

Figure 5.4: Relationship between Gini Coefficient of School Attainment and
Primary Completion Rate
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between these two variables—inequality in school attainment and primary
completion rates—is very strong for countries in Sub-Saharan Africa.

Correlation between Extreme Poverty and Inequality in

School Attainment

Extreme poverty—represented

by people who survive on $1.25 a day—is

somewhat associated with inequality in school attainment (figure 5.5), but

Figure 5.5: Relationship between Gini Coefficient of School Attainment and
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the variation around the trend line is wide, suggesting that the relationship
between extreme poverty and educational inequality should be treated with
some caution. Still, the trend suggests that poor countries tend to have
greater inequality in school attainment. This finding is important if one has
to make the case to policy makers about the design and implementation
of targeted educational programs. Most countries showing a relationship
between extreme poverty and educational inequality are in Sub-Saharan
Africa and South Asia.

Several trends are apparent from the evidence on global education
inequality:

e Regions and countries with high degrees of income inequality tend to
have high degrees of educational inequality.

® Regions and countries with low net attendance ratios in primary
school tend to have high degrees of educational inequality.

e Regions and countries with low rates of primary school completion
tend to have high degrees of educational inequality.

e Extreme poverty and educational inequality are positively correlated

in Sub-Saharan Africa and South Asia.

How Has Inequality in Educational Attainment Changed
over Time?

ADePT Edu provides access to household surveys conducted since 1985. It
thus allows trends over more than 30 years to be analyzed.

Education inequality can be analyzed by examining disparities in the
incidence of key educational indicators between males and females, rural
and urban residents, and people from the highest and lowest income quin-
tiles. The figures in this section calculate the disparities in the incidence of
indicators as follows:

e Value for males and value for females

e Value for urban residents and value for rural residents

e Value in top quintile of household expenditures per capita and value
in lowest quintile of household expenditures per capita.

A negative result for gender in a figure indicates that the value for
females is larger than the value for males. A negative result for location
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indicates that the value for rural residents is larger than the value for urban
residents; a negative value for income means that the value for households
from the bottom quintile of per capita expenditures is larger than the value
for families in the top quintile of capital expenditures.

Examination of household survey data on people 26-29 years old,
between 1985 and 2007, suggests that household income, household loca-
tion, and gender are consistently associated with levels of school attainment
as well as educational inequality (figure 5.6). Worldwide, for example, peo-
ple from the top expenditure quintile have about 4.0 more years of formal
education than people from the bottom quintile; people from rural areas
have about 2.0 years less formal education than people from urban areas, and
men have about 0.5 year more education than women. Between 1985 and
2007 there was a reduction of about 0.5 year in the difference in school
attainment between people from the top and bottom expenditure quintiles.
At this pace, it would take more than 100 years to achieve educational
equality by income level.®

The difference in educational attainment in urban and rural areas also
narrowed only slightly during this 22-year period. People from urban areas
are likely to have 2.0 more years of education than their rural counterparts,
down from 2.5 in 1985. Urban-rural differences in attainment decreased at

Figure 5.6: Sources of Global Disparity in Educational Attainment among the
26-29 Cohort, 1985-2007
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.
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a faster rate than did differences in income, suggesting that efforts at increas-
ing education access in rural areas have borne some success. Nevertheless, it
would take more than 100 years to achieve location parity. As for gender-
related disparities, the 0.5-year difference in educational attainment
between men and women remained stagnant between 1985 and 2007.

This analysis refers to adults 26—29—people who most likely did not par-
ticipate in the expansion of coverage resulting from global initiatives such
as Education for All or the Millennium Development Goals. If global edu-
cational equity is examined for a younger cohort, the results are somewhat
better, but they, too, indicate the need to implement the same policies to
address inequality.

Educational Inequality and Internal Efficiency in the
Education Sector

The examination of educational inequality through the Gini coefficient can
be complemented with information on disparities in indicators of educa-
tional efficiency between boys and gitls, urban and rural populations, and
between nonpoor and poor households.

Analysis of some key indicators of internal efficiency from about 50
countries reveals several findings (figure 5.7):

e Net intake rates for the first grade of primary school are similar,
regardless of gender, location, or household expenditures.

e Net attendance rates for primary school are affected by income and
location. Net attendance rates of students from households in the top
income quintile are about 10 percentage points higher than those of
children from households in the bottom quintile. Urban children
have net attendance rates that are about 5 percentage points higher
than those of rural students.

e Net secondary attendance rates show even more marked income and
location disparities. Attendance rates are 15 percentage points higher
for urban dwellers than for rural dwellers, and children from house-
holds in the highest income quintile have rates of attendance that are
29 percentage points higher than children from households in the
bottom quintile.

e Net attendance rates for postsecondary school show similar patterns:
urban dwellers and children from higher-income households have
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Figure 5.7: Sources of Global Disparity in School Participation among the
15-19 Cohort, by Education Level
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Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

much higher rates of attendance than rural dwellers and children
from poorer households.

e Men and women have equal access to education at the postsecondary
level.

Disparity in School Participation

In analyzing out-of-school children, it is very important to distinguish three
main subcategories: children who enter school but later drop out, children
who are not currently in school but are expected eventually to enroll (late
entry), and children who have never been in school (figure 5.8).7
Children from higher-income households have higher dropout rates than
children from lower-income households; these children are also more likely
to enter school late.® For children who have never been to school, the trend
is reversed: the proportion of children who have never been to school is
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Figure 5.8: Sources of Global Disparity among Out-of-School Children
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies, latest year available per
country 1985-2007.

30 percentage points higher among children from households in the bottom
quintile than it is among children from the top quintile.

Disparity in School Progression

Access to school is only part of the educational inequality picture.
Educational inequality is drastically reduced if most—if not all—children
progress from primary to secondary education. In the most advanced coun-
tries, the rate of transition from primary to secondary education approaches
100 percent.

Disparity in the primary to secondary education transition rate fosters
income inequality, because there is a direct link between salaries and school
attainment. Students who finish high school generally command higher
salaries than those who finish only primary school (Psacharopoulos and
Patrinos 2002).

Figure 5.9 shows primary and secondary completion rates for the
15-19 cohort, as well as the transition rate from primary to secondary.
The inequalities in primary completion rates are glaring. Completion
rates of children from families in the top quintile are 35 percentage points
higher than those of children from the lowest quintile. The primary
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Figure 5.9: Sources of Global Disparity in School Progression among the
15-19 Cohort
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

school completion rate is 18 percentage points higher in urban areas than
in rural areas. It is about 7 percentage points higher for boys than for girls.

Differences in the transition rate to secondary school are negligible. This
is an extremely interesting finding because it suggests that inequality in the
completion of primary or secondary school is more closely related to
inequality among students who do not drop out during primary or secondary
school than it is to inequality in the transition from primary to secondary.
As secondary enrollment rates in most developing countries are significantly
lower than primary rates, these results suggest that policies and programs ori-
ented toward inequality in completion rates should pay attention to income
and location differences, as the problem with secondary enrollment is unre-
lated to inequalities in the transition rates.

Disparity in the Number of Years of Schooling

School attainment—defined as the total number of years of formal school-
ing received by a person—is a powerful indicator of educational access.
Differences in school attainment across groups in a society are a powerful
indicator of educational inequality.
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Figure 5.10: Sources of Global Disparity in School Attainment among the
15-19 Cohort
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

Figure 5.10 shows the disparities in school attainment between boys and
girls, urban and rural dwellers, and children from the top and bottom
income quintiles. The results show the following:

e  Gender differences do not exist for the sample of 50 countries as a
whole.”?

e Urban dwellers have 1.5 more years of schooling, on average, than do
rural dwellers.

e People from the top income quintile have 2.6 more years of school-
ing, on average, than do people from the bottom income quintile.

Educational Inequality across Regions

This section examines the association between education inequality and
gender, location, and income across regions. The regional trends are supple-
mented with examples from individual countries, to illustrate the relevance
of inequality to specific educational policies and programs.
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Regional Disparity in School Participation

Participation in the educational system is a clear indicator of educational
access. School participation by children at an appropriate age reflects a
country’s commitment to the internal efficiency of the educational system;
the reasons for not attending school shed light on a country’s efforts to pro-
vide an adequate number of teachers and facilities at a reasonable distance
from students’ homes. School participation rates capture children who are
not in school, a reverse indicator of school participation that can be
extremely useful for identifying policy interventions. The net attendance
ratio provides a strong signal about a country’s commitment to ensure educa-
tional access to everyone, because it measures the proportion of school-age
children actually attending school. In the case of postsecondary education,
where age is not as constraining as it is at the primary or secondary level, the
gross attendance ratio is used in the analysis.

Primary School Attendance

Figure 5.11 shows disparities in net primary attendance rates across regions
by gender, location, and income. The largest disparities are in South Asia
and Sub-Saharan Africa, where the net attendance rate among the poorest
households is almost 20 percentage points lower than the attendance rate
among the least poor households. The net attendance rate among urban stu-
dents is 12 percentage points higher than among rural students in Sub-
Saharan Africa and 5 percentage points higher in South Asia. Disparity in
other regions in the world are small.

The disparities in Sub-Saharan Africa hide wide disparities across coun-
tries. In Benin, for example, inequalities are wider than the average for the
region (figure 5.12). School participation is slightly unequal, with boys,
urban dwellers, and children from higher-income households more likely to
attend school. The net attendance rate among rural children (57.8 percent)
is 15.8 percentage points lower than participation among urban children
(73.6 percent). This large difference indicates the need to broaden rural
education coverage. Income-related differences are also large: the net atten-
dance rate among children from the top income quintile (82.3 percent) is
40.4 percentage points higher than participation among children from the
bottom quintile (41.9 percent). A similar pattern is observed for secondary
and postsecondary education. The example of Benin shows that although

157



Assessing Sector Performance and Inequality in Education

Figure 5.11: Sources of Global Disparity in Net Primary Attendance Rates,
by Region
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Figure 5.12: Net Primary Attendance Ratios in Benin, 2006
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gender and location disparities may seem small at the regional level, they
may be large at the country level.

Secondary School Attendance

Net attendance rates for secondary school are very important in low- and
middle-income countries, many of which have moved toward universal
primary education but lack the resources to accommodate vast numbers of
students in secondary education. Analysis of the net attendance rate in
secondary education may vyield insight into the progress of educational
inequality in the process of expanding access to secondary education.

At the secondary level, gender is a significant source of disparity only
in South Asia, where more boys attend school than girls (figure 5.13). (In
Latin America and the Caribbean, more girls attend secondary school

Figure 5.13: Sources of Disparity in Net Secondary Attendance Rates,
by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.
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than boys.) Urban students have much higher net secondary attendance
rates than rural students. This finding is not surprising given that coun-
tries face significant difficulties serving rural students of secondary age
because of the lack of population density and because of economies of
scales in school infrastructure and the higher costs of transportation and
lodging. In addition, poverty tends to be higher in rural areas, forcing
youth to enter the labor market.

The largest disparities in net secondary attendance rate are associated with
income. Children from households in the lowest income quintile have net
attendance rates that are 27 percentage points lower than students from house-
holds in the top income quintile in East Asia and Pacific, about 35 percentage
points lower in Latin America and the Caribbean, and nearly 40 percentage
points lower in South Asia and Sub-Saharan Africa.

Postsecondary Attendance

More girls than boys attend postsecondary education in East Asia and
Pacific, Europe and Central Asia, and Latin America and the Caribbean
(figure 5.14).10 In the Middle East and North Africa, South Asia, and Sub-
Saharan Africa, more boys than girls attend postsecondary education.
Urban students have gross attendance rates for postsecondary that are
about 10-15 percentage points higher than those of rural students in all
regions except Sub-Saharan Africa, where the disparity is about 5 percent-
age points.

Net Primary Intake Rate

Educational inequality in school progression can be analyzed by observing
differences in the net intake rate, defined as the proportion of children of
official age for entry into the first grade that enter first grade on time.
Generally, poorer children and children in rural areas enter school at a
later age than children who are less poor and children in urban areas. Such
a discrepancy reflects lower access to school—school is often too distant for
young children in rural areas—as well as inadequate preschool coverage in
poorer areas. Both factors result in lower educational opportunities for a
large number of children.

Figure 5.15 shows the disparities in the net intake rate in the first grade of
primary school. Gender disparities are relatively small across all regions. As
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Figure 5.14: Sources of Disparity in Gross Postsecondary Attendance Rates,
by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

net intake rates are generally in the 30—40 percent range for most developing
countries, a 5 percentage point difference between two groups is significant,
albeit not overly large. There is no obvious pattern in urban-rural intake: in
East Asia and Pacific, the Middle East and North Africa, and Sub-Saharan
Africa, the net intake rate favors boys over girls, but the percentage point dif-
ference between the two is modest (less than 5 points in the worst case). In
Europe and Central Asia and in Latin America and the Caribbean, the net
intake rate for the first grade favors girls over boys by a very small margin. In
South Asia the net intake rate is higher in rural areas and among students
from lower-income households, but these results should be interpreted with
caution, as they are based on data from just two countries.

Out-of-School Children

Another aspect of education inequality relates to children of school age
who are not in school. ADePT Edu classifies these children into three
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Figure 5.15: Sources of Disparity in Net Intake Rate for First Grade of Primary
School, by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

categories: children who have never been to school; children who are not
yet in school because they are late for entry for any reason, such as sick-
ness or a family situation; and children who are no longer in school
because they dropped out. The implications for policy and inequality are
different for each of these reasons. For children who have never been to
school or who are late for entry, the policy prescriptions may include reduc-
ing the distance to school by building more schools, increasing preschool
coverage to encourage households to enter children into the system, and
ensuring that schools are safe. As Pritchett (2004) notes, however, the rea-
son for never having been to school usually has little to do with the supply
of schools. Policies oriented toward reducing the dropout rate may include
ensuring that teachers show up to teach, preventing disillusionment among
students, and reexamining the education curriculum for relevance.

At the regional level, disparities in the percentage of out-of-school
children are explained largely by differences in income (figure 5.16). In
general, lower rates of out-of-school children are observed for boys,
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Figure 5.16: Sources of Disparity in Children Out of Primary School,
by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

urban areas, and higher-income households. The largest disparity is in
South Asia, where the proportion of out-of-school children is 5.7 percent
in the top income quintile and 34.6 percent in the bottom quintile, a
difference of 28 percentage points. This difference is also large in Sub-
Saharan Africa (24 percentage points). Income also affects the percent-
age of children out of school in other regions, but the differential is
much smaller.

The association between low income and lower access to education is
reinforced by the regional data on dropouts. In Latin America and the
Caribbean, the Middle East and North Africa, and South Asia, the dropout
rate in the bottom income expenditure quintile is 15 percentage points
higher than the rate in the top quintile (figure 5.17). In contrast, in Europe
and Central Asia the dropout rate is higher among children from higher-
income households.

Differences in income also explain most of the regional disparities in the
proportion of out-of-school children who are expected to enter school at a
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Figure 5.17: Sources of Disparity in Dropout Rates, by Region
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Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

later age (figure 5.18). Across all six regions, poorer children enter school at
a later age than children from less poor households, with that difference
ranging from 15 to 25 percentage points. In Europe and Central Asia, and
to a lesser extent Sub-Saharan Africa, late entry is also more prevalent
among rural children.

Across regions, the percentage of children who are classified as never in
school is much higher among children from the bottom income quintile,
with differences of 15-30 percentage points (figure 5.19).

Regional Disparity in School Progression

This section describes regional disparities in school completion, the transi-
tion from primary to secondary levels, and school attainment. These dispar-
ities reflect the need to address education inequality in Sub-Saharan Africa
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Figure 5.18: Sources of Disparity in Late Entry among Out-of-School Children,
by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

and South Asia, where some of these disparities are larger than they are in
other regions.

Primary Completion Rates

Income disparity has a large impact on primary completion rates in all
regions except Europe and Central Asia (figure 5.20). In Sub-Saharan
Africa, the primary completion rate for students from the top expenditure
quintile is 55 percentage points higher than the rate for students from the
bottom quintile. In all regions except the Middle East and North Africa and
Europe and Central Asia, the difference in primary completion rates
between children from the top and bottom expenditure quintiles is more
than 30 percentage points. Across regions differentials in income are the
most important source of disparities in primary completion rates.
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Figure 5.19: Sources of Disparity among Out-of-School Children Who Never
Attended School, by Region
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Secondary Completion Rates

The regional evidence shows a similar pattern at the secondary level, but
the disparities are larger, because secondary enrollment is almost always
lower among poorer children, who often need to enter the labor force to
help their households (figure 5.21). The impact of income is substantially
higher in Latin America and the Caribbean, South Asia, and Sub-Saharan
Africa than in other regions. Also important in these regions are disparities
between urban and rural children. All three regions need to be more active
in targeting programs and policies for improving access to secondary educa-
tion by the poor.

Data on completion rates indicate that the effect of income on school
entry is much greater at the secondary than the primary level (figure 5.22).
In India the proportion of children who complete secondary school is about
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Figure 5.20: Sources of Disparity in Primary Completion Rates, by Region
60
50
40 -
30+

20 A

percent points

10 +

0_

-10 T T T T T 1

[ gender disparity  [Olocation disparity M income disparity

Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

10 percent in the bottom quintile and about 65 percent in the top quin-
tile. The relationship between secondary completion rate and income is
positive: as income increases, the completion rate increases as well. This
pattern suggests the need to target programs for the poor and to develop
sliding formulas to take into account the positive relationship between
income and access to secondary education.

Primary to Secondary Transition Rate

Income is a major source of inequality in the transition to secondary school in
Latin America and the Caribbean, the Middle East and North Africa, and
South Asia. In the Middle East and North Africa and Sub-Saharan Africa,

rural areas are at a significant disadvantage relative to urban areas (figure 5.23)

Regional Disparity in School Attainment

Educational inequality is also reflected in the number of years of formal
education attained by 15- to 19-year-olds. Income differentials have the
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Figure 5.21: Sources of Disparity in Secondary Completion Rates, by Region
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Figure 5.22: Primary and Secondary Completion Rates in India, 2005
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Figure 5.23: Sources of Disparity in Primary to Secondary Transition Rates,
by Region
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Source: Estimated by Porta (2011) using data from the Demographic and Health Surveys, Multiple
Indicator Cluster Surveys, and Living Standards Measurement Studies for 1985-2007.

greatest impact on the average total years of schooling of people 15-19
(figure 5.24). Urban residents have more education than rural residents in
all regions except Europe and Central Asia, but the difference attributed
to location is only about one year of schooling. Gender is not a significant
source of disparity (although regional averages may hide significant
intraregional variations). The strong impact of poverty on years of school-
ing across all regions calls for policy interventions aimed at overcoming
the income barrier and increasing educational access to and attainment by
the poor.

Analyzing the number of years of education among people 25-45 is a
good way to assess education inequality. People in this age range are most
likely finished with their formal education and are most likely to be in the
labor market. Assessing their total years of education is thus a good way to
capture the effect of inequality. Figure 5.25 shows the Gini coefficient for
school attainment by region. It shows that Europe and Central Asia is the
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Figure 5.24: Sources of Disparity in Total Years of Schooling, by Region
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Figure 5.25: Gini Coefficient of School Attainment, by Region
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most equitable region, followed by Latin America and the Caribbean, East
Asia and Pacific, the Middle East and North Africa, South Asia, and Sub-
Saharan Africa.

Concluding Comments

Analysis using ADePT Edu reveals the relationships between inequality in
education on the one hand and income, location, and gender on the other.
[t shows that gender differences are modest in most countries for most
indicators. In countries where gender disparities are still large and favor
boys, policies must be implemented to increase girls’ access to learning;
policies should also be in place to ensure equality in countries where boys
are being left behind.

Across regions, households from the top expenditure quintile have much
better educational indicators than households from the bottom expenditure
quintile. Poverty, the data clearly suggest, is a significant barrier to educa-
tional equality in most countries in the ADePT Edu database.

Urban-rural disparities are larger in Sub-Saharan Africa and smaller in
Europe and Central Asia than in the rest of the world. However, policies that
favor access in rural areas may not be appropriate, for several reasons. First, a
dichotomous variable such as urban/rural may hide continuities in urbaniza-
tion that may render comparisons by location uninformative for policy.
Second, access to education does not mean access to school infrastructure but
rather access to quality education. Taken together the distinction in urban-
rural inequalities should serve as a baseline for further analysis to study hid-
den variations and identify the critical points.

The main findings on inequality and school participation, school pro-
gression, and school attainment can be summarized as follows:

® Net intake rates for the first grade of primary school are fairly equal
across income levels, location, and gender.

e Net attendance rates for primary school are affected by income and
location. Children from households in the highest expenditure
quintile have net attendance rates that are about 10 percentage
points higher than those of children from the lowest expenditure
quintile. Urban children have net attendance rates that are about
5 percentage points higher than those of rural children.
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e Secondary attendance rates are 15 percentage points higher in urban

areas than in rural areas. Children from households in the highest
expenditure quintile have rates of attendance that are 29 percentage
points higher than those of children from the lowest expenditure
quintile.

Gender differences are very low, but the evidence may need to be
fleshed out, as between-country variations may cancel out at the
regional level. In some countries girls are ahead of boys; in other
countries boys are ahead of girls. In both cases education policy
should take corrective action.

The main findings on school progression can be summarized as follows:

e 99.0 percent of children from the top expenditure quintile and just

65.3 percent from the bottom quintile complete primary school, a dif-
ference of about 34 percentage points.

94.1 percent of urban children and 76.2 percent of rural children fin-
ish primary school, a difference of about 18 percentage points.

85.6 percent of boys and 78.8 percent of girls complete primary
school, a difference of 7 percentage points.

The transition from primary to secondary school is about the same
regardless of income, gender, or location. This is an extremely inter-
esting finding because it suggests that inequality in the completion of
primary or secondary school is more related to inequality among chil-
dren within primary and within secondary school, than to inequality
reflected in the dropouts, that is, during the transition from primary to
secondary school.

The main findings on school attainment can be summarized as follows:

e For the world as a whole, people in the highest expenditure quintile

have about four more years of formal education than do people in the
lowest expenditure quintile. Urban residents have about two years’
more formal education than do rural residents, and men have about
half a year more education than do women.

Regions and countries with high degrees of income inequality tend to
have high levels of educational inequality.

Regions and countries with low net attendance ratios in primary
school tend to have high levels of educational inequality.
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e Regions and countries with low rates of primary school completion
tend to have high levels of educational inequality.

The ADePT Edu results can be treated as benchmarks for education
indicators and educational inequality. Their consistency with international
indicators and their systematic approach to data presentation make them
useful tools for tracking performance in the education sector.

Notes

1. The household survey profiles analyzed in this chapter were produced by
Emilio Porta (2011). This dataset is available as an EdStat data query.

2. Household surveys generally use expenditures as a proxy for income. To
facilitate reading, the term income is used interchangeably with house-
hold expenditures per capita throughout the chapter. The percentage
point difference between the top and bottom expenditure quintiles is
referred to as income disparity throughout the rest of this chapter.

3. In comparing the differentials associated with income with the differ-
entials associated with dichotomous variables such as urban/rural, one
has to be careful about interpreting the results. As Luis Crouch noted in
his review of an earlier draft of this chapter, urban/rural is a dichoto-
mous variable, whereas income is a continuous variable. Comparing the
top and bottom income quintiles is equivalent to comparing extremes
in a continuous variable, which tends to exaggerate the impact of
income as opposed to location. It may be, for example, that if one
defined the 40th income percentile as nonpoor and all households
below it as poor, the difference attributed to income would not be as
large as in the case in which the nonpoor are defined as households in
the top 2 percent of income. If urban/rural locations were continuous—
expressed in distance to the center of town, for example—and house-
holds were divided into quintiles, differences between urban and rural
locations would be larger.

4. For education the Lorenz curve is applied to the population 25-45, under
the assumption that most people in this age group are in the labor force
and have already received as much formal education as they will receive.

5. In the case of income, for example, complete inequality would mean
that a single person captures 100 percent of all income and the rest of
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the population receives none; the Gini coefficient would then be equal
to 1. Conversely, a completely equal society would be one in which
every person received the same amount of income. In this case, the Gini
coefficient would be 0. In the case of education, perfect inequality
means that all the education is received by a single person; perfect
equality means that every person in the country has exactly the same
number of years of education.

These figures refer only to the gap in years, not to inequality within
each category, as in the case of the Gini coefficient. The Gini coeffi-
cient is akin to a coefficient of variation (that is, for a given variance,
the Gini is lower if the mean is higher). Thus, the absolute gap
between rich and poor may be constant or even growing, but if the
mean years of school attainment for both groups are increasing faster
than the gap, the Gini coefficient will decrease and inequality will be
reduced.

. The percentages of out-of-school children were estimated using the

UNESCO methodology described in box 4.1 in chapter 4.

This finding requires further analysis. Anecdotal evidence suggests it
may reflect the move from public to private school.

Gender is still an issue in many countries (including countries in which
girls have more education than boys). The policies that produced gender
equality and gender inequality in school attainment need to be analyzed.
Here the gross attendance rate is used instead of the net attendance rate
because in developing countries many people study part time for many
years. As a result, many postsecondary students are older than the offi-
cial age for postsecondary education.
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