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Abstract

Yemen is off track to achieve the Millennium Devmicent Goal of universal primary
education by 2015. Its net enrolment ratio in priynaducation is far from being
satisfactory, especially for females. The empiriaablysis of this paper suggests that
there is ample scope for Government interventibaugh, so as to enable the attainment
of education goals, including for higher educatiooycles. A key finding is that both
development of rural public infrastructure to fdatle travel to school and building of
more schools and hiring of more (female) teachersladvstrongly promote attendance in
all educational levels, particularly for femalesterventions that improve child health
would also raise enrolment in primary educatiomaly, education goals would be
achieved faster if economic conditions improvedpeesally at the higher levels of
education.

JEL Classification: H52 (Government Expenditures and Education), [2hal$sis of
Education), O12 (Microeconomic Analyses of EconoBévelopment).
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1. Introduction

By signing the United Nations Millennium Declaratian 2000, leaders from all
countries agreed to pursue the Millennium Develamm@oals (MDGs) and to reach
them by 2015 with a view to securing a world wigsd poverty, hunger and disease, with
better-educated children, more gender equalityatgresurvival prospects for infants and
mothers, and a healthier environment. With juskelimore than five years to the time
horizon there are some signs of progress, thouglkhhllenges ahead are still staggering.

Achieving universal primary education (MDG 2) is médrticular importance as
this would affect enrolment in the subsequent etilbicacycles and the participation in
the labour market. In the longer run, it would xpexted to impact positively on factor
productivity and hence on wages and growth.

Most developing countries are edging closer to ioling every child with
primary school education, but they need to achiaster progress to meet the 2015 target,
especially in reducing the number of out-of-schoaldren (United Nations, 2009). In
these countries, enrolment coverage in primary &itlut reached 88 per cent in 2007, up
from 83 per cent in 2000. The Arab region as a wtit pretty well in the progress
profile of developing countries with an primary eetrolment rate of nearly 82 percent in
the mid of the 2000s decade, up from around 72epérm the early 1990s (United
Nations and League of Arab States, 2007). In sgiteemarkable progress, the primary
net enrolment rate unmasks a different situatiarttie Arab LDCs (that is, Mauritania,
Somalia, Sudan and Yemen) and this ratio was olmhost 55 percent in 2004/2005
(Ibid.).

Yemen is among the poorest Arab countries. By titeahthe 2000s, GDP per
capita was below $860 in Yemen where, furthermlittte more than 17 percent of the
population lived with less than a dollar per dawriDg the first half of the past decade,
annual average GDP growth per capita was aroungd&r&ent having been little more
than 2 percent during 1990-2000. The United NatiMBG indicators show that
Yemen’'s net enrolment ratio in primary educatioimbled to 75.4 percent in 2005, up

from less than 50 percent in the early-1990s. ite sy this progress, enrolment coverage

2 For more details, sebttp://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?588&.crid=887




in primary education remains well below what itnsthe developing world as a whole
and is just above what the Arab region as a whahgeaed in the early-1990s. Not only
are low income per capita, high poverty and a iredt low primary net enrolment rate

overwhelming challenges to reach MDG 2 by 2015 &lsb gender disparities are
striking at all educational levels. Furthermoresibaeducation—which is the first

educational cycle in the Yemeni context—comprisegd@les, making it more unlikely

that MDG 2 can be achieved timely. Against thiskolop, Government interventions
need to be identified as soon as possible in Yemeander to increase the demand for
schooling and, by so doing, improve the prospexr@chieve MDG 2. This paper shows
that Government interventions should be aimed &ing female enrolment so as to
reduce gender disparities in education—which i$ paMDG 3—and create a synergy in
favour of MDG 2.

The demand for schooling in primary and other Iswal education is a function
of student behaviour, starting with enrolment bisbancluding graduation, repetition,
and drop-out. Student behaviour, in turn, depemdmdividual-, household- and policy-
based determinants such as, for example, sexhhsatus, income incentives, household
income per capita, quality of education, and theslleof public infrastructure, among
many others.

Existing literature providing empirical evidence these determinants of student
behaviour is insufficient for Yemen. To our knowded only Al-Qudsi (2003) and
Keiichi (2004) have made an attempt to analyse Ywgreducation data in detail. Al-
Qudsi applied a probit analysis using a dataset$8¢. The study of Keiichi develops no
econometric analysis though it provides and intergsdescriptive statistics based on
data collected up until 2001. Some of the key emglés to achieving universal primary
education in the Arab region have, however, beegntified in The Millennium
Development Goals in the Arab Region 2007: A Youth Lens, a report produced through a
collaborative effort of United Nations agenciestie Arab region and the League of
Arab States. Through reviewing current trends alogness in attaining the MDGs in the
Arab countries at the regional and sub-regionalewvhe report identifies key challenges
such as: poor management skills in public schoalstack of qualified teachers,

particularly a shortage in female teachers in ranaas, which translates into lower



enrolment rates for girls; a lack of a proper irtcensystem, especially for parents from
low-income households where the compounded effepbweerty and of a perceived low
rate of return to education renders the opportucoist of sending a child to school high;
low quality of the curriculum; security issues hetconflict countries; and the fact that
teachers and students cannot reach school duestooyled infrastructure and other
barriers to freedom of movement.

This paper’s objective is to contribute to thisedature by describing and
analyzing empirical results of econometric estioai of enrolment behaviour in
Yemen's public education systéim order to respond to what policy interventionsuld
more effectively enable progress towards MDG 2. phper further demonstrates that
the effectiveness of policy interventions would elegp on reducing the gender gap in
education. The empirical analysis helps identifyatvare the key challenges spelled out
in the United Nations-Leage of Arab States regiaeglort that would matter most to
facilitate progress in attaining MDG 2 in the pautar context of Yemen.

Our econometric estimations covered the threeesydf the Yemeni public
schooling system, although results are only regaated analyzed for the first two cycles
for which a country such as Yemen could more reedidy set up goals for the short- to
medium-term. The first educational cycle, or “bastiucation”, is comprised of 9 years
or grades of schooling, of which the first six ntatbe most conventional definition of
primary education whereas the other three covelatimtal education. Students are
expected to enrol in this first cycle at the agé,oin order to complete it when they are
14. The second educational cycle is high schoolragdires three years of schooling for
completion before the student joins the higher eydlhe latter is university for which
most faculties require 4 years of study beforestheent is granted a diplofha

The micro dataset used to carry out our economesticnations is the Household
Budget Survey for 2005/2006, which was conducted thg Central Statistical
Organization of the Ministry of Planning and Intational Cooperation of the Republic
of Yemen. This survey takes very detailed stockboys and girls that had attended

school and of the educational level that they hetdieaved during the survey reference

% In terms of number of enrolled students, the mubtihooling system represents 97 percent of thdewho
schooling system, according to Yemen'’s Householdg@ti Survey for 2005/2006.
* The empirical results for the third cycle are &kl upon request to the authors.



period. It is also very informative of why boys agids did not attend school during the
survey reference period, which helped us unfolceredting aspects of enrolment
behaviour in Yemeh

The remainder of the paper is structured in fourarsections. Section 2 starts
with a review of literature on the main determirsanf enrolment behaviour. Before
presenting the econometric specification and amadythe empirical results in section 4,
some summary statistics that help understand thi#eoof enrolled individuals in each
of the three cycles of Yemen’s public educationteysare analysed in section 3. Lastly,
section 5 summarizes the conclusions of the papet presents some policy

recommendations.

2. Determinants of enrolment behaviour: what do wé&now?

It is generally accepted that education constittibesmain means by which a country
invests in human capital and that the main gairthef investment is a higher living
standard for a more literate population and moreeldpment for the country.
Unsurprisingly, therefore, many developing coumstriill experience low levels of
education attainment. For these countries, in @adr, it then becomes relevant to
investigate what are the main determinants of emeat behaviour, with a view to assist
policy makers in designing policies that may leadricreased educational attainment.
The literature that focuses on this issue is vast is not straightforward to come to grips
with a consensual theoretical and empirical viawthis section, we review some of the
most important issues addressed by the existiaxatiire.

Schultz (1999) identifies three key socioeconométetminants of household
demand for schooling: public expenditure on edocateducation of the parents, and
wealth of the family.

Public expenditure on education is obviously ofdamental relevance to increase
the enrolment rate ratio, especially for countvdsere the level of school and other
public infrastructure is deficient, and this is lwemphasized in the literature. Duflo

® Unfortunately, the survey does not take into antauhether or not the student passed (or failed) th
immediate past grade in which he/she was enrolteghether the student is repeating the grade okour
enrolment during the survey reference period shahstudent behaviour in latitudes other than emeak
cannot be analyzed.



(2001), for example, focuses on the case of Indaneghere a massive school
construction programme was implemented by the natigovernment during the 1970s.
She noted that, as a result of the programme, nha@reent rate went to 83 percent in
1978 up from 69 percent in 1973. Furthermore, teary of education for enrolled
students and wages were also observed to incredke same period. Glewwe and llias
(1996) noted that the economic decline of the 1&e0s and early 1980s in Ghana led to
a reduction in public spending in education anda agnsequence, enrolment rates were
shown to be on the decline. The importance of pudkpenditure in education has also
been highlighted by Handa (2002) who shows thdting more schools in Mozambique
has a larger impact on primary school enrolmemrisrabmpared with public interventions
that raise household income. Similar results ase &und in Handa and Simler (2005)
for the same country. School building campaignsehalso been proven effective to
foster school enrolment in Egypt in the 1990s, bseoved by Ahlburg et al. (2004).
There is little evidence indicating otherwise. Adrarrai (2006), for example, argues
that the link between educational access (and pedoce) and public education
expenditure is weak, but this is not because supbkraliture is unnecessary but because
this is usually scaled up insufficiently.

Another stream of literature focuses on the quatifyeducation. The main
discussion started in Hanushek (1986). The autked & dataset for the United States to
claim that school quality factors such as class sizlevel of infrastructure do not really
have an impact on student behaviour and that ther s more effectively influenced by
the skills of the teacher. Hanushek’s paper has Ist®ngly criticized by subsequent
contributors to this debate. Krueger (1999), foaraple, has offered strong evidence for
the United States that students in small classa® snuch higher than students attending
in regularly-sized classes. Angrist and Lavy (19€8)ilarly find that the size of the class
is a crucial determinant of pupil’s performancdsgrael. Using a dataset for South Africa
during the apartheid, Case and Deaton (1999) feustlong and significant effect of the
pupil/teacher ratio on enrolment and educationaies®@ment, especially among black
children belonging to poorer families. The pupdtber ratio has also been found to be a
significant determinant of educational achievemient_atin American countries. For

example, Vos and Ponce (2004) and Hammill (200®&r avidence of this for Ecuador



and Nicaragua, respectively. More recently, Hankigteal. (2008) have shown that the
quality of schools does influence enrolment anghdrat in Egypt’s primary education.

Parental education is unquestionably a fundamésatsdr in explaining education,
especially in developing countries. An educatecpamost likely understands more the
importance of achieving basic education and woelanore willing to send the offspring
to school than a parent with none or little edwatEducated parents are more prepared
to evaluate the investment in human capital thatldvoncrease the wage expectations for
their children. On the contrary, a parent thattethto work at an early age and did not
study as a consequence may not see school asial anwvestment. Wahba (2006) has for
example found that, on average, 10 percent of glgaof Egyptian parents who were
child labourers would most likely send their chddrto work rather than to school. To
this some other evidence can be added. Tansel Y2000 urkey and Al-Qudsi (2003)
for the cases of Kuwait, Jordan, Gaza, and Yenwnnétance, coincide in that parental
education and income are the most important detemis of education. Roushdy and
Namora (2007) also provide evidence on the impodaf parents’ educational level for
enrolment and drop out in Egypt’s primary education

Low levels of education in developing countries gemerally associated with
high levels of child labour. Very poor families withildren at schooling age cannot
afford foregoing the income that these children oagg home if they participate in the
labour market and use other sources of income westnin their education. For these
families, education (as well as leisure) may besm®red a “luxury” good as shown by
Basu and Van (1998). Moreover, these authors shawet ban on child labour may even
reduce welfare for a poor family when poverty ie thain cause of child labour. For
India, Jayachandran (2002) finds that poverty ismgnthe key factors that explain why
parents cannot afford sending their children tasthUnsurprisingly, then, evidence for
Egypt suggests that family wealth has a strongtipeseffect on education attainment
(Roushdy and Namora, 2007) and that expenditureg@ta as a proxy of income has a
positive and significant impact on child enrolmébancer and Rammohan, 2007). The
empirical analysis of Psacharopoulos (1997) suggisit labour force participation of
individuals under the legal working age or who avpposed to be in school reduces

educational attainment in Bolivia and Venezuela.t@contrary, Ravallion and Wodon



(2000) question that child labour displaces scimgpfor the case of Bangladesh. They
have found that a reduction in child labour onlgds to a very small increase in school
enrolment. Another contribution that tests andatsjeéhe “luxury axiom” is provided by
Ray (2000), in the context of Pakistan. Also, Bh@d2007) does not find a consistent
relationship between child labour and householdnme.

Despite these conflicting views and evidence, ggviey and large remains one
of the possible explanations for low attendancaeweloping countries’ schooling system.

The study by Tansel (2000) further points to geradeone dimension that should
not be neglected when analyzing the determinanedo€ation. He noted that the effect
of income on the schooling of girls was more maritezh that of boys. In addition, the
parental education effect on schooling was sedretiarger for girls. The gender issue is
also raised by Ahlburg et al. (2004) in the conteixEgypt’s education. These authors
note that the enrolment rate of rural girls aget46aas only 72 percent of that of rural
boys in 1988. Al-Samarrai and Peasgood (1998) thiadl household characteristics such
as parental education may have a totally differ@ptact on the education of females and
males in Tanzania. Recent empirical evidence fgpEgmphasizes the gender issue, too.
For example, Roushdy and Namora (2007) and RammahdrDancer (2008) show that
boys are more likely to get more education thats,gand Hanushek el al. (2008) note
that girls’ drop out rate is 0.06 higher than bapsélementary schools.

Another interesting issue discussed in the empiritarature on enrolment
behaviour in developing countries is the delaydno®l enrolment which may be due to
different reasons, some of which have already bdisoussed above. For example,
Jacoby (1994) shows that Peruvians’ entry into schaay be delayed due to liquidity
constraints faced by the household. In other wdrgsuvian children at entry age may
need to work first in order to save sufficientlydame able to pay for their own schooling
expenses later on. For Glewwe and Jacoby (1994)utrdion is seen as the main factor
driving late enrolment in Ghana as this reducesctiilel’'s ability to learn and thus the
likelihood of high returns to schooling. But latetry into the school system might also
be correlated with the rationing of the supply ohaols, according to the study of
Bommier and Lambert (2000). Furthermore, childrdrowlo not live near a school may

not be considered mature enough to walk to schodheir own. Also, late entry into



school may also be the result of a portfolio chaicéhe household, as suggested by De
Vreyer et al. (1998). As will be shown further endur empirical analysis, some of the
determinants of enrolment behaviour discussed ig gction prove to be important in

the context of Yemen.

3. Public education in Yemeh

Basic education

As indicated earlier, the second goal of the MD@rata pursuits the achievement of
universal primary education by 2015. Yemen’'s pregréowards this goal can be
evaluated through the rate of enrolment in basiccation which is the first educational
cycle in the context of Yemen’s education systehe fhct that this cycle is comprised of
9 grades puts Yemen in a difficult position to ascfei MDG 2 on time.

Using the survey dataset we find that, despite nes®yshown, Yemen is off track
to achieve the primary education goal as only Géeye of individuals pertaining to the
relevant age cohort (that is, from 6 to 14 yearsagé) attended basic education in
2005/2006. This number is surprisingly low consiagrthat basic education is
compulsory in Yemen. The completion rate is evempeeted to be much lower.
Unfortunately, repetition rates are not availablethe survey dataset to calculate the
completion rate, but it is possible to observe tihap-out rates are relatively large for
some ages of the cohort.

The summary statistics presented in Table 1 hegstablish a profile for enrolled
Yemenis in basic education pertaining to the reievage cohort which amounts to
22,973 individuals aged 6 to 14 in the 2005/200&ey Individuals of this cohort who
were effectively enrolled did not turn out to belaistributed by sex. More than 80
percent of the males in the cohort (that is, 42 @ub2 percent) attended basic school
whereas this share drops to about 60 percent foals. The majority of students had
educated parents such that their household’'s getacancome was on average 1,107
Riyals higher than that of the households of irdirals that did not attend basic school.

® As indicated in the introduction, public educationYemen accounted for 97 percent of the number of
enrolled students in the Yemeni education systeri(i®5/2006. Private education is negligible in this
country as measured by the number of enrolled stade



For the enrolled students, the number of educagatis outhnumbers that of educated
spouses. Almost 80 percent of the cohort expectdxd tenrolled in basic education lived
in the rural area. Not only is this an indicatiointike demographical concentration of
Yemen by area, but it further suggests that achigeWIDG 2 would fundamentally

demand making relatively more progress in rurad'@areducation. More than 85 percent
(20 out of 23 percent) of urban boys and girls gemg to the cohort attended school

compared to only 66 percent for boys and girlsiivin the rural areas.

Table 1. Characteristics of individuals pertaining to ttedevant age cohort for basic
education by enrolment status

Enrolled Not enrolled Total

(a) (b) (a+b)
Male (percent in cohort) 43 9 52
Female (percent in cohort) 29 19 48
Educated head (percent in cohdtt) 33 8 41
Educated spouse (percent in cohdrt) 12 1 13
Rural area (percent in cohort) 51 26 77
Urban area (percent in cohort) 20 3 23
Average per-capita household income (Rials) 2,515 ,408. 2,215

Source: Authors’ estimates based on data from theskhold Budget Survey for 2005/2006.
YHousehold heads and spouses are assumed to béeetibesause they have attended school.

The MDG agenda also aims at eliminating gender uakites in primary and
secondary education, preferably by 2005, and tdeatls of education before the end of
2015 (MDG 3, target 4). Yemen faces another chgd#lein this respect, as the ratio of
girls to boys attending basic education is only70:Bhat is, for every two girls enrolled
in basic school there are three boys enrolled. disisarity had already come clear in the
evidence above that indicates that males enroltedbasic education outnumber the
females. The gender gap in basic education widenstadents turn 10 years old,
fundamentally because girls tend to drop out priopaally more than boys and a large
percentage of them never attend basic school (geeeFl). In this respect Yemen scores
bad compared to the average for the Arab LDCs wtilerenumber of girls enrolled in
primary education for every 100 boys increased f@&rin 1991 to 81 in 2005 (United
Nations and League of Arab States, 2007).



The drop-out rate is negligible before girls ang$turn 11 and 12, respectively,
but this reaches 19 and 11 percent at the age.o&dain, this evidence is indicative of
the relative less success of girls relative to hoysompleting basic education. Moreover,
it is even more striking to observe that a lardgers of boys and girls never attended
basic school and, again, this is especially truefdmales (see Figure 1). In the cohort
from 7 to 14 years of age, for example, on ave@®ypercent of the girls never attended
school and this is a percentage than more thaledrijnat of males. Individuals aged 6
were deliberately excluded from this computatiocduse the percentage of them that

never attended basic school is overwhelmingly highan that of subsequent ages.
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Figure1l. Distribution of individuals that attended, newtended or dropped out from

basic education in 2005/2006 by sex and age

Panel (a): Males

9 10 11 12 13
Age
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6 7 8

Panel (b): Females
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6 7 8
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14

14

Source: Authors’ construction based on data froenHbusehold Budget Survey for 2005/2006.

The decision not to enrol seems to be associatddaonltural factors and gender.

The survey data indicates that 81 percent of psu@nthildren aged 6 who did not attend

school considered their sons were “too young” tookm the schooling system. This

phenomenon is even observed at ages other thaofteatry—for example, about 50 and
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20 percent of the children aged 7 and 8 who didat@nd school, respectively, were
considered as “too young” to attend school. Figlrabove suggests that the lack of
attendance at the first ages is a fundamental @mablOur empirical analysis below
suggests that a lack of education and other putfliastructure, which extends the time
and the distance to travel to school, do affecolement at the entry age, particularly for
females. Similar results are presented in Bommet leambert (2000) who found that
Tanzanian boys leaving far form school may be aw®reid young to walk to school alone,
although these authors do not offer similar findifgr girls.

Unfortunately, the lack of attendance at the eadgs is associated with gender
since the majority of individuals not attending ibaschool are girls (see Table 1 and also
compare the two panels of Figure 1). Presumablserpa would not want to send their
daughters to school because they have to playeaatohome or they would feel their
daughters are safer by keeping them at home retherby allowing them to travel to and
attend school. In either case, these parents d@rgepong the education of their daughters
as a real human-capital investment for the futlihe high degree of poverty and the lack
of economic opportunities may also discourage ttesend their offspring to school—as
some of our estimations below also suggest. Thesealh gender-, cultural-, and
economic-related factors of fundamental importasinee, by postponing entry into basic
education, particularly for females, they are atgualtering the normal course of the
entire education process in Yemen and puttingakiesthe achievement of MDGs 2 and 3.
Notable progress would also need to be made instefrmeaching target 4 of MDG 3, as
huge gender disparities are still observed in Yémleasic education system.

Some of the problems underlined above aggravatausecenrolled students start
to fail making progress as they become older. Stisdéom grades 1 to 2 “succeed”
because the law mandates to do so since the migs188 it has already been noted by
Keiichi (2004). From Table 2 one can see that trep@rtion of students progressing
regularly is already below 90 percent at the ageOpfand it levels off at about 66 percent
at the age of 15-considering here students that due to late entdy atiend basic
education instead of starting the first grade ghhschool. Males also score better than
females in terms of progress in basic school, dsl thus poses more challenges to

reduce gender disparities in that cycle.
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Table 2. Proportion of students progressing regularly asib school by age and sex

(Percentage)
Age
7 8 9 10 11 12 13 14 15
Female 100 100 92 82 82 70 69 70 67
Male 100 100 95 87 83 77 77 74 66
Total 100 100 94 85 82 74 74 73 66

Source: Authors’ construction based on data froentbusehold Budget Survey for 2005/2006.
YThis age group includes students that due to latiy @ttended basic education at the age at wihief t
were supposed to start high school.

High school and university

Yemeni boys and girls are expected to be enrotidaigh school at the ages of 15 to 17
or 18 for students that started basic educatiomwhey were 7. The survey accounts for
10,800 individuals in this age cohort of which or#§ percent attended high school,
whereas 24 percent were still attending basic ddwdthe remaining 55 percent did not
attend school at all or dropped out. The drop-até was about 30 percent for this cohort.

Late entry is also observed for the secondary cyOely 53 percent of the
individuals aged 15 or 16 attended (basic or higbhool and 24 percent of the
individuals at this age dropped out when they adtenbasic school—and the remaining
23 percent never attended school. Among individaged 15 or 16 that attended school,
only 29 percent were enrolled in the first gradéigh school.

Low enrolment, high drop-out rates, and late entryhigh school are a
reflection—if not an indirect result—of the cultu@nd socio-economic issues that also
result in low enrolment and high drop-out ratesnsee basic education. These are all
problems that would also make it very challengiog Yemen to achieve goals for high
school education.

Our descriptive statistics here and the economaitnalysis further on for high
school exclude the 24 percent of individuals agedol18 who attended basic school. As
a consequence, the relevant cohort for high sckivel we use only includes 7,879
individuals. Table 3 below provides some summagyisics for this sample of which
only 2,238 individuals (that is, 28 percent) ateathigh school, mostly in the rural areas.
Nearly 43 percent of these individuals had an ewdcdead (that is, 12/ (19+9))

compared with only 26 percent for individuals thditt not enrol in high school.
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Unsurprisingly, then, the family of a high schotldent on average earned about 1,126
Rials per capita more than the family of an inditnot being enrolled in high school.
Gender disparities are also observed for high dcheeaning essentially they are
an inherent characteristic of Yemen” school systemausing on Table 3, it is remarkable
to note the high percentage of females not beimglled in high school. Furthermore, for
every two males enrolled in high school, there waly a female enrolled in the cycle
such that the girl-to-boy ratio was only 0.48. éllthis is clear evidence that high school

education is even less equal than basic educatiterms of enrolment by gender.

Table3. Characteristics of individuals pertaining to tteéevant age cohort for high
school by enrolment stattfs

Enrolled Not enrolled Total

(a) (b) (a+Db)
Male (percent in cohort) 19 25 44
Female (percent in cohort) 9 47 56
Educated head (percent in cohdtt) 12 19 31
Educated spouse (percent in cohgrt) 5 4 9
Rural area (percent in cohort) 16 59 75
Urban area (percent in cohort) 11 14 25
Average per-capita household income (Rials) 3,085 ,959 2,272

Source: Authors’ estimates based on data from theskhold Budget Survey for 2005/2006.

Y'The sample excludes individuals pertaining to the aohort for high school that during the survey
reference period attended basic school.

?'Household heads and spouses are assumed to beeetifitaey have attended school.

Interestingly, 40 percent of the parents of indints aged 15 to 18 who did not
attend high school claimed that the family was im¢rested in school. Of this share,
about 85 percent of the non-attending individuakrengirls. Only 6 percent of the
parents of individuals that did not attend schawpasingly claimed that work was the
reason for their son not to attend school. Thigshat the hypothesis that, if a large
number of families are not interested in the scladdheir youngsters—who are mostly
females—and only a minority of these work and doattend school, an overwhelming
number of girls aged 15 to 18 just stay at homkeeip with the house keeping either of
their parents” house or of their own house in thenethey got married when they were

still young.
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Lack of achievement and gender disparities are ewere worrisome at the
university level, but this is unsurprising if onensiders that past failures seen in basic
education and high school would most likely trateslsmto meagre achievement at the
highest school level. Students are supposed tb atending university at the age of 18
or 19 in order to obtain a diploma at the age obR223. For this age cohort there is a
sample of 13,474 individuals of which only a stagugly low 5 percent went to
university.Little more thanl2 percent of the individuals in this age cohor¢raded high
school, and even 3 percent were still attendingclsahiool. Of the remaining individuals,
a share of 50 percent abandoned school and 29npemeger enrolled in the school
system. Among those who never attended schooleB&pt are females.

Table 4 corroborates what has been observed far bdacation and high school
in the sense that a student enrolled in universibgt likely is a male and the family of
this on average earns more than that of an individithe same age cohort who did not
go to university. The low enrolment rate, howeweakes it more difficult to draw a line
by geographical area. Past failure no doubt tréslmto a notable lack of enrolment in
tertiary studies, but the wellbeing of the familgighs much more for an individual to
make it all the way to university, compared witldiinduals that are enrolled in any of
the previous cycles. Notice that the percentagedividuals living with educated parents
is not lower for those who did not attend univgrg¢gee Table 4), which is not observed
for the two previous cycles. Even so, individuatso#led in university tend to live in a
household whose income per capita was 1,729 Rimseathat of the household of a
non-enrolled individual. For high school and basitcation, this gap was equivalent to
1,126 and 1,107 Rials, respectively. In absolutes$e furthermore, the per-capita income
of the household of an individual that attendedversity was fairly high (4,443 Rials)
compared to that of and individual that was endbile high school or basic education
(2,721 and 2,335, respectively). This suggests @ahat the higher income families can
afford sending their youngsters to university ie ttase of Yemen—regardless of the
education of the parents. This evidence as wethatsthat was provided for the previous

cycles is further substantiated by the empiricalilts of the next section.
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Table 4. Characteristics of individuals pertaining to teévant age cohort for university
by enrolment statu$

Enrolled Not enrolled Total

(a) (b) (a+Db)
Male (percent in cohort) 4 40 44
Female (percent in cohort) 2 54 56
Educated head (percent in cohdtt) 3 34 37
Educated spouse (percent in cohgrt) 1 11 12
Rural area (percent in cohort) 3 68 71
Urban area (percent in cohort) 3 26 29
Average per-capita household income (Rials) 4,443 2,714 2,823

Source: Authors’ estimates based on data from theskhold Budget Survey for 2005/2006.

YThe sample excludes individuals pertaining to the eohort for university studies that during thevey
reference period attended any of the precedingesyaf education.

?'Household heads and spouses are assumed to beeetifitaey have attended school.

4. Econometric specification and empirical results

This section focuses on the determinants of ennmairbehaviour as estimated for Yemen
using the Household Budget Survey for 2005/2006r Choice of the estimable
specification is based on the main findings of aheve-discussed literature and it also
follows the specification of the MAMS model for dent behaviour. The latter includes
determinants of student behaviour such as the tguafi education (identified by
education spending per student), income incentftles expected wage premium from
education), the under-five mortality rate (a prdry the health status of the potential
student population), household consumption pertagi proxy for the capacity to pay
for education and for opportunity costs), and tneel of public infrastructure (a proxy
for the effective distance to school). Student b&ha is defined for entry and
graduation rates in the three cycles of the edoakisystem. The survey dataset allowed
us to estimate student behaviour by cycle onlyefairy (or enrolling for the first time)
and enrolment rates since the survey dataset etesl on students passing, failing or
repeating. Even so, the empirical results can pewa good reference point to assign
initial elasticity values to the MAMS model, as icated further below.

We model the attendance event, assuming that desisiithin the household are

taken by a representative agent who wishes to magifamily welfare.
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Therefore, the utility associated with both theisiea to attend or not to attend
the child in primary school is assumed to be aalineinction of a set of household’s

socio-economic characteristiosX; ,)and of a stochastic term which represents

unobservable and measurement effg)s Given that the dependent variable is binary,

the empirical equation for the attendance decispn

Pr(Y,, =1) = [X, ] 3
Against the non-attendance decision decision gat i

Pr(Y,, =0) =1- ®[X, 4] (4)

Therefore, we can empirically analyze househol@menants of enroliment and

attendance behavior through the estimationGgbarameters in the empirical equations

(3) and (4). Probit regressions for enrolment beahavin Yemen’s public education
system were run using the specification presengoMb Enrolment behaviour accounts
for the factors that, given the relevant age cehdor each cyclé, do affect the
probability of enrolling in each cycle for the fitsme (that is, attending the first grade of
the cycle) and the probability of attending schi@olall the grades in each cycle (that is,
for the cycle as a wholé)In other words, six different behavioural equasiofor
enrolment in the entire public education systeny@ien were estimated. The following
initial specification was used for the six casebjalv includes the expected signs for the
coefficients of the explanatory variables or defaants:

Pr(Attendance =1) = ®(a + B,Area+ 5,Sex + S,Head _edu +
B.Spouse_edu + SB,Health + S.Inc_ pc+ B;Access_inf + 3, Access_ school )

" Some exceptions are made in respect to the “ttieafeage cohorts of each cycle as discussed éurth
below.

8 Estimating enrolment behaviour for individualsaling in high school and university for the fitsne is
equivalent to measuring student behaviour for thibse, respectively, graduated from the last grafle
basic school and high school. This clarificatierrélevant to understand how our estimations camsbd
to feed up MAMS with education behaviour elast&stas estimated in this paper.
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where,

y: dependent variable that takes a value of 1 iiridevidual—of the relevant
age cohort for the cycle—attended school at the tivhen the survey was
conducted, or 0 otherwise.

Area: variable denoting whether the individual lives hreturban (1) or in the
rural (0) areas.

Head edu: variable being equal to 1 if the head of the dedwld—of which the
individual studied is part—attended school, ori@eotvise.

Soouse edu: variable corresponding to 1 if the spouse ofttbad of the household—of
which the individual studied is part—attended s¢hooO otherwise.

Health: variable defining if the student suffers fromyadisability or chronic
illness for which 1 is given, or O otherwise—a prdarr the health status

of the potential student population.

Sex: defines if the individual is a male (1) or a f&m(0).
Inc_pc: income per capita.
Inf: accounts for the level of public infrastructutaking the following values:

0, if the individual is not enrolled because itte® difficult to travel to
school (meaning there are no roads or the distamsehool is too long)
and the household is not provided with electri@typply from a public
network; 1, if just one of the previous sourcegublic infrastructure is

available; and 2, if the two sources of publicastructure are availabté.

° This is a proxy for the household consumptiongagita variable used in MAMS. We used the following
linear transformation for the logarithm of the helisld income per capita of each individug):(

yi — ymn
ymax _ ymin
where,y™ andy™ are, respectively, the minimum and maximum loganitof incomes observed in the
sample. This transformation allows the logarithnhofisehold income per capita to range between @ and
which are the two extreme values that the binapeddent variable can take. This is a transformatian
does not affect in any way the original househonttbime distribution.
% This is a proxy for “other public infrastructure’ MAMS, which essentially accounts for all otherbic

infrastructure not pertaining to the MDG-relatecctses (that is, education, health, and water and
sanitation). More often than not this includes &leity and transport (roads, bridges, airportg] an on).
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Edu_qual: measures the quality of education by lookinghat $upply of schools and
teachers by governoratélt basically accounts for governorate-specific
average proportions for individuals claiming they dot go to school
because either there is no school or there isamht availablé?

Our specification does, however, include a rel&igenall number of explanatory
variables compared with other empirical studiesisT¢hoice is made deliberately in
order for us to focus exclusively on the key deteamts to enrolment behaviour and
keep our specification not too overloaded with dymrariables that may invalidate the
regressions results. All estimation results arevigded below for samples of individuals
of the following size: 10,933 in basic education33 in high school and 5,710 in
university. Equations for both entry and attendaweee estimated for the three cycles.
The following estimation results are reported i ttables below: the value of the
estimated parameter; the z-statistics in brackleésmarginal effects, which measure how
much the probability of entering or attending aleyeould change as a result of a chance

in the determinant.

Basic education

In the first step of the econometric analysis vegtdbcusing on data at aggregate
(national) level running regression as in Table Ad.shown in the empirical results the
“sex” variable has a strong impact of the dependantble. Unsurprisingly, due to the

gender issue observed above, being a boy increasearkably the probability of

" This is a proxy for real education services pedsht in MAMS
12 This variable was set up as follows. First, theegnorate-specific percentage of individuals claigni
there is no school or teacher was created (tha,isyhere subscript represents each governorate). The
percentage of individuals that are presumably $fieti” with the availability of schools and teachevas
subsequently computed gs(1-p;), such that:

g -9 min
gmax_gmin
where, g™ and g™ represent the governorates with, respectively, miigimum and the maximum
satisfaction values in regard to the availabilitysohools and teachers. Hence, the variable rangggeen
0 (for the governorate with the higher percentaigpemple claiming there is a lack of school or teas)
and 1 (for the governorate with no people compigjribout the availability of schools and teachdrs).
other words, Edu_qual essentially represents an indicator of satisfactisith respect to school
infrastructure in each governorate and its meaisifigndamentally the same as that of the varighle the
extent that it is just a linear transformation ludittvariable.

Edu_qual; =

n
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attending school. Moreover, In addition, we run @tew test to check this formally (see
Table Al). The results of the tests for the differeycles clearly indicate the strong
differences between sexes. Therefore, the empiacalysis was conducted running
female and equations separately.

Table 5 reports the estimation results for thendi@ece equations for basic
education by gender. Empirical results are impvessince the impact of each variable
varies remarkably depending on gender. The firdt rmost visible fact is the gap in the
attendance with 82 percent of boys against onlges@ent of girls attending school.

[TABLE 1 ABOUT HERE]

The general belief that living in the urban areaseases the probability of being
enrolled holds only for females attending basicosthOn the contrary, male seem not to
be affected by the area in which they live. Thiplies that the marginal effect observed
in Table Al at national level is mainly driven Bniale.

Parental education is also on the whole more inapoffior girls to be enrolled in
basic education. In fact, the education of the sppwhich in most cases is the mother,
turns particularly important for females and notportant at all for males. Also the
education of the father variable has a margina&otfivhich is double that of male.

The quality of education turns out to be very impot for girls. The same
variable is also significant in male regressiortha@lgh the impact is much smaller
compared with female regression. A 1 percent irsgrea the quality of education would
increase the probability of attending school ofp&scent for a girl and 15 percent for a
boy. This result comes hand in hand with the faet,tamong those individuals who
claimed they were not enrolled in basic school bseahere were neither schools nor
teachers available, 70 percent of them are femalgsndicated earlier, the quality of
education is measured here through the availalfitychools and teachers. Presumably,
then, a large percentage of girls claimed there mezaschool available because they are
not able (or allowed) to travel some relativelydatistance to school. Parents are most
likely less willing to send their daughters to sohib this would take them to walk a long

distance or travel a long time by public transpawta It is unsurprisingly, then, that most
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of the non-enrolled individuals are females andgé¢hmostly live in the rural areas (see
Table 1).

Related to the above, also, is public infrastrustuhe improvement of which
could also help to reduce the distance and the timea girl would have to spend in
travelling to school. According to the empiricakuéis, the probability for female of
attending in basic education would be expectedtoease remarkably as a result of an
improvement in public infrastructure. The same ho#dso for male despite that the
marginal effect is basically half of female. Themef, more public investment in basic
education and public infrastructure appears to berwacial requirement for the
Government of Yemen to increase the enrolment esi@ make basic education a
universally attainable service, especially for fétasa

Income per capita has the smallest impact (3 pereath an elasticity of about 4
percent in the estimation at the national levelaiAg although the low importance of
income at aggregate level, the gap between margifiatts in the female and male
regression is visible and nearly double. As a equence, to be a member of a wealthy
family will influence the decision to attend basiducation for females more than for
males.

The presence of a chronic illness or disabilityuaas the probability of entry and
attendance by, respectively, 26 and 24 percei. worth noting that only 3 percent of
the individuals aged to be enrolled in basic edanasuffered from a chronic illness or
disability during the survey reference period. Ehessults suggest that any policy
targeting improvements in child health will increate probability that more boys and

girls enrol in basic education.

High school and university

Above basic education, schooling is quite problétatYemen. Table 6 shows that only
42 and 16 percent of male and female attendeddualgbol in 2005/06. This represents a

serious obstacle to be removed if the country @nhpgogressing in development.
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As already observed for basic education, livinghi@ urban areas increases substantially
the probability of being enrolled for females, fwhich the marginal effect is about 11
percent. On the contrary, the area of residenceemak difference for the enrolment of
males, as it was also the case for basic educalibis. is presumably because both

education quality and public infrastructure tendbéohigher in the cities.

Furthermore, parental education has an importdhtence on attending high school for
both sexes. Not in particular that the impactsathlspouse and father seem to be similar
and relevant in both regressions. This is intemgséispecially for male since the same is
not true for basic education. Therefore, high sthaitendance is fully supported by

educated families.

What seems to be a problem of concern for both snaihel females to increase
their attendance in high school is the lack of sth@nd teachers which can only be
shrunk by scaling up public spending in education.

Good education quality would increase the probgbdf entry and attendance by
little more than 20 and 17 percent for male andaiemThis is reasonable considering
that 20 percent of the individuals that did noeatt high school claimed there was no
school or no teacher available. The marginal effe€public infrastructure are much less,
but still close to 10 percent. Therefore, scalimgy public spending to invest more in
education and improve the public infrastructuremoek would favourably impact on
enrolment in high school education in Yemen. Frogost-effectiveness point of view,
however, the priority should be to spend more iildng schools and hiring more
teachers. This is different with respect to whatalem above for primary education as
the number of learning centres and teachers irc legikication is presumably larger than
that in high school.

In an LDC like Yemen, the gender issue affectingoknent in basic education
and high school need to be urgently addressedsifcthuntry seriously intents to achieve
the agreed MDGs in the area of education. This @oubst likely consequentially

increase the number of potential students enteningiversity.
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Estimation results for the university level are agpd in Table 7. Here the
attendance figures are really poor. Less then 1 @rmpercent of male and female
attended University. The gender issue here is novisible despite that males still
outnumber female. The real problem here is thavéisity is achievable only from small
elite of people.

As for male, father education seems to be the onlgial variable affecting the
attendance. Also increasing the level of infragtieee might positively affect male
attendance. As of female, the area together wehgtinality of education turns out to be

also crucial as seen above.

5. Conclusions and policy recommendations

In spite of observed progress, it is safe to artheg Yemen is off track to achieve
universal primary education by 2015 (MDG 2). Mohart 30 percent of individuals
pertaining to the age cohort for basic educatiorewmt enrolled in 2005/2006, which is
surprisingly low considering that entry and attemmaare compulsory. Completion on
time in basic education is substantially lower ayvio late entry, poor performance, and
high drop-out rates. Furthermore, basic educatioryéemen is a 9-grade cycle, so it
would take up to the year 2018 to get all boys @ing of the relevant age to complete it
on time, assuming they are all enrolled by 2010aiAst this backdrop, Yemen’s
Government should perhaps set a less ambitiousttbog2015; for example, ensure that
all boys and girls complete the first five graddseducation on time. There is ample
scope for the Government to intervene and ensateetfucation goals are attained.

More than 70 percent of students in basic scha®l in the rural areas where,
nonetheless, enrolment per student pertaining dor¢fevant cohort is relatively lower
than in the urban areas. Faster progress towards RIWill require major policy efforts
to get more children enrolled in the rural areasd;ari course, to ensure they complete
the cycle on time. But achievement of MDG 2 wils@lrequire a higher enrolment of
girls and the elimination of gender disparities—ttls attaining MDG 3 for basic
education. For every two girls enrolled in basibau there are three boys enrolled and

the gender gap widens notably as students turned@syold. Girls drop out relatively
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more than boys and the percentage of them that m¢tend basic school basically triples
that of boys. This paper’s empirical results intécéhnat the probability that an individual
enters and attends basic school is, respectiv@lgntl 22 percent higher for boys.

The decision not to enrol in basic school is asgedi with cultural factors and
gender. Little more than 80 percent of the parehtshildren aged 6 who did not attend
basic school in 2005/2006 considered their offgprvas “too young” to enrol in the
schooling system. This phenomenon is observed et ather than that of entry and
mostly affects girls. An important number of pasgeeem to be unwilling to send their
daughters to school because they have to playeaatdiome or they feel their daughters
would be safer by staying at home rather than liageto and attending school.

Students also make less progress in school as libegme older, especially
females. Therefore, improving educational perforogais also crucial to reduce gender
disparities in education. Students also lose istareeducation as they see little income
incentive from getting educated. The expected wageium from education was found
not to have any significant influence on the stud@estecision to attend basic school.

Low enrolment, late entry, high drop-out rates, rpperformance, and gender
disparities are also present in the higher cyctesdacation. In high school, in particular,
only 6 percent of the parents of individuals that dot attend school in 2005/2006
claimed that work was the reason for their boy ol igot to attend school. This is
because an overwhelming number of the individualgisg at home are girls. In the case
of university, past failure translates into a né#atack of enrolment, too, but the
wellbeing of the family weighs much more for aniindual to afford tertiary studies. As
a consequence, only 5 percent of individuals alyeage do enrol in tertiary education.

With the majority of individuals not attending baschool living in the rural
areas, development of rural public infrastructurecdmes crucial to improve the
prospects of achieving MDGs 2 and 3, and furthepeernce better educational
outcomes in high school. Improving the public isfracture network to facilitate and
reduce the time needed to travel to school woulthr&ably raise the probability of entry
and attendance in basic education by, respecti@8yand 22 percent—and by around 10
percent for entry and attendance in high schoak plobability is found to be higher for

females as parents would be more willing to semit tthaughters to school if improved
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public infrastructure shortens considerably theatise and the time to travel to school.
Spending in public infrastructure would be moretedtective than spending more to
build more schools and hire more teachers for basigcation. The latter type of
spending, nonetheless, could be particularly ingrdrfor females whose probability of
entry in basic school would increase by about 22gm and it would also increase the
probability of enrolment by a slightly lower pertage in high school where the deficit
of teachers and teaching centres is more pronounced

Scaling up public spending to improve children’saltle would make it more
likely for boys and girls to enrol in basic eduoatiand progress to high school. We have
found that a chronic illness or disability reduttes probability of entry and attendance in
basic school by about 20 percent and by aboutthislfpercentage for attendance in high
school.

In addition to spending, wealth is also importast Yemenis to be sent to basic
school. This study finds that the higher the incqraecapita, the more the likelihood that
a girl mainly, but also a boy to a lower extentl| @itend basic school. As a consequence,
not only will it be important for the Yemeni Govenent to ensure that economic growth
remains high and sustained to make progress towdRISs 2 and 3, but also that this
growth trickles down to poor parents who otherwtseild not send their children to
school. Improved wellbeing of families and skillegrkers would also help to increase
the number of students that enter and stay enralléide higher levels of education, too,

as these may be considered “luxury” goods in thea&t@ context, especially university.
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Appendix 1. Estimation results using both sexes atbined by cycle

Table Al. Estimated res

Basic education Secondary education Higher edutati

Parameter Marginal Parameter Marginal Parameter Marginal
estimates effects estimates effects estimates  effects

0.743*** 1.242%**

Sex 0233 0.861%*  0.262 058
(18.98) (448 (9.78)
0.130% 0.669%
e 00 0.040 o.él(:;) 0.067 570 032
0.364%% o 0.558%+
Hegl:j_e oge 0109 o(.:9317) 0127 Ry 026
0.333%+ e 0.288*
Soggje (4.12) 0.094 o.(z?:s) 0.127 (1.66) 013
0.646%+ e 0.769%+
B Ot 0203 0661 0201 %P3 032
qual (7.11)
0,107 0,159
nepe gl 0033 0.085 0026 i3om 006
(4.09)
0.591% 0.463*
it Odpay 0177 0307 0005 3% 020
(3.88)
0,749+ -136
Heath g, 0277 0221 0062 B0 -005
(-1.10)
sample 10933 3851 5710
Mean Y 0.713 0.274 0.067
Chow F(8,10888) =51.61 - g 3806)= 26.06 F( 8, 5665)= 14.06
(0.00) (0.000) (0.000)

YThe following notes apply to this and subsequebletin this appendix: (i) z-statistics are presdrin
brackets; (ii) the statistical significance isla tL, 5, or 10 percent level if, respectively, €hravo, or one
asterisks are added, or there is no statisticalifiignce otherwisei The marginal effects reported
represent the value of the semi-elasticity. Thetwlities are 0.044, 0.112 and 0.151, respectifaiypasic,
secondary and higher education.
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Table 5.

Estimation results for attendance in basic edoct

Male Female
Parameter Marginal Parameter Marginal
estimates  effects estimates effects
Area -.059 -.014 271 .099
(--90 4.78
Head_edu 349%* .079 .388*** 143
(4.82 (6.39
Spouse_edu 122 .028 4647+ 161
(1.09 (4.4
Edu_ qual 622%** 149 B79%** .256
(6.39 (7.0)
Inc_pc .099*** 024 127 042
(5.32 (6.51)
Inf 525%** 120 .640%** 234
(7.20 (10.43)
Health - 7199*** -.258 -.622%** -.244
(-4.47 (-3.32)
Sample: 5652 5281
Mean of Y .818 .598

The following notes apply to this and subsequebletin this appendix: (i) z-statistics are presdrin
brackets; (ii) the statistical significance isla tL, 5, or 10 percent level if, respectively, €hravo, or one
asterisks are added, or there is no statisticalfgignce otherwise® the marginal effects reported represent
the value of the semi-elasticity. The elasticities .067 and .028, respectively for female and male
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Table 6. Estimation results for attendance in high scheahicatiorf

Male

Female

Parameter Marginal

Parameter Marginal

estimates  Effects estimates effects
Area -.050 -.019 AT 110
(-0.54) (4.58)
Head_edu A40%+* 172 .353%+* .075
(4.34) (3.33)
Soouse edu  .419*** 165 317+ 071
(2.65) (2.25)
Edu_qual S73x** 220 .887*** .169
(4.49) (6.87)
Inc_pc .089*** .034 .075** .014
(3.22) (2.29)
Inf .248** .095 4197 .084
(2.34) (3.35)
Health -.443* -.156 .068 .013
(-1.63) (0.25)
Sample: 1824 2027
Mean of ¥ 422 .158

The following notes apply to this and subsequebletin this appendix: (i) z-statistics are presdrin
brackets; (ii) the statistical significance isla¢ tl, 5, or 10 percent level if, respectively, &revo, or one
asterisks are added, or there is no statisticalfgignce otherwise® the marginal effects reported represent
the value of the semi-elasticity. The elasticiaes 0.128 and 0.088, respectively for female anié.ma
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Table7.. Estimation results for attendance in Universtl;aceatioﬁ’

Male Female
Parameter Marginal Parameter Marginal
estimates effects estimates  effects
Area .166 011 1.84%+* .039
(0.78) (4.12)
Head_edu 934+ .078 147 .002
(4.72) (0.53)
Spouse_edu .074 .005 A27* .006
(.30) (1.69)
Edu_ qual .500 .033 1.31%+* .024
(2.70) (2.61)
Inc_pc 116* .007 .189* .002
(1.81) (2.79)
Inf .508** .035 .659 .009
(2.02) (1.22)
Health -.351 -.020 201 .003
(-.63) (0.50)
Sample: 2574 3065
Mean of ¥ .085 .034

The following notes apply to this and subsequebletin this appendix: (i) z-statistics are presdrin
brackets; (ii) the statistical significance isla¢ tl, 5, or 10 percent level if, respectively, &revo, or one

asterisks are added, or there is no statisticalfgignce otherwise® the marginal effects reported represent
the value of the semi-elasticity. The elasticiaes 0.19 and 0.131, respectively for female ang:mal
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