
Farah, Nusrat; Upadhyay, Mukti P.

Article

How are school dropouts related to household
characteristics? Analysis of survey data from Bangladesh

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Farah, Nusrat; Upadhyay, Mukti P. (2017) : How are school dropouts related to
household characteristics? Analysis of survey data from Bangladesh, Cogent Economics & Finance,
ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 5, Iss. 1, pp. 1-18,
https://doi.org/10.1080/23322039.2016.1268746

This Version is available at:
https://hdl.handle.net/10419/194649

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2016.1268746%0A
https://hdl.handle.net/10419/194649
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Farah & Upadhyay, Cogent Economics & Finance (2017), 5: 1268746
http://dx.doi.org/10.1080/23322039.2016.1268746

GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

How are school dropouts related to household 
characteristics? Analysis of survey data from 
Bangladesh
Nusrat Farah1 and Mukti P. Upadhyay2*

Abstract: Human capital accumulation is one of the key drivers of economic growth 
especially in developing countries that are trying to catch up in per capita income 
with the developed world. A high dropout rate of children from school can signifi-
cantly impede growth. This paper presents evidence on school dropout rate being 
affected by household characteristics and social background. We investigate drop-
outs by using a large data-set from the Bangladesh Demographic and Health Survey, 
2011. A fractional logit model, a beta regression model, and for comparison a simple 
OLS model all indicate our empirical strategy to be fairly robust. The large incidence 
of households having a child quitting school to enter the labor market also allows us 
to study the dropout using a probit model. We find many interesting results. Children 
from poor families with less educated parents drop out sooner with a lasting effect 
on educational outcomes. Households that have more than three children or more 
than five members also experience greater quit rates. Richer and richest categories 
of households have the lowest dropouts. Those facing a costly commute to school 
or having no access to electricity also quit earlier. We also present evidence on sev-
eral other factors with important policy implications. Our results suggest that any 
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strategy that seeks to encourage human capital accumulation must simultaneously 
address the school dropout rate through a combination of such factors as promo-
tion of female education and expansion of credit for small businesses.

Subjects: South Asian Economics; Economics and Development; Labour Economics; 
 International Economics; Development Economics

Keywords: school dropouts; demographic and household characteristics; fractional logit; 
beta regression; probit model; Bangladesh

1. Introduction
Martin Luther King Jr. once said, “The job of the school is to teach so well that family background is 
no longer an issue.” In reality, however, children’s educational outcomes are affected by family, 
social, and economic backgrounds. In Bangladesh, as in many other developing countries, quality of 
education is always a subject of policy debate. But a bigger issue is whether a child will go to school 
to complete middle or high school education or will drop out before graduation due to poverty. Even 
government subsidies on education such as through free tuition and transportation can be inade-
quate for schools to retain children if other factors intervene. Examples of these factors could be 
acute poverty, low parental education, and a larger family size which make children work long hours 
to contribute to family income.

Education has long been considered a contributor to the development of human potential and 
social growth (Dewey, 1899). Torres (1990) considered education to be a human right, an integral 
part in obtaining the access to political power and participation. Education is one of the important 
forces that can change a child’s adult life. So, parents’ understanding of the importance of education 
is crucial. Parents may not send their children to school if they do not see education as a medium of 
increasing productivity or opportunity cost of schooling in terms of forgone earnings is too high. On 
the other hand, even an uneducated parent may have a school going child because the parent un-
derstands the value of education through his or her experiences. In the larger population, however, 
disadvantaged children will face more challenges in attaining a higher degree than will others.

For Bangladesh, household conditions have always been a barrier to education. To study how 
household conditions affect the decision about whether a child will attend school in Bangladesh, we 
use data from Bangladesh Demographic and Health Survey (BDHS). To understand factors associ-
ated with school dropouts, we estimate relevant OLS and probit models and gain some additional 
microeconomic insights into schooling in Bangladesh.

2. Brief review of literature
Empirical literature on educational attainment of children focuses on economic and demographic 
characteristics of the households and social environment in which children live. Becker (1993) ar-
gued that investment in human capital occurs within the larger context of household production 
with household resources serving as the main constraint. Thus, Becker suggests that educational 
attainment depends on conscious decision-making by families regarding how much to spend on 
their children’s education relative to spending on other goods.

Pritchett (2013) gives examples of economic significance of school dropouts in Ghana, Tanzania, 
Turkey, and several other countries. Examining education in Tanzania, for instance, he argues that 
“… looking at the grade attainment profile, we see a significant drop-out as students move from 
basic to secondary education. While 68 percent of the cohort completes grade 7, only 29 percent 
completes grade 8 or higher, so nearly 40 percent of students drop out between grade 7 and 8.”

According to Amuedo-Dorantes and Lopez (2015) who study enforcement of immigration laws 
and school dropouts among immigrants in the US, “Using data from the October Supplement of the 
CPS [Current Population Survey] for the years 1995–2010, we find that increased enforcement raises 



Page 3 of 18

Farah & Upadhyay, Cogent Economics & Finance (2017), 5: 1268746
http://dx.doi.org/10.1080/23322039.2016.1268746

the probability of repeating a grade and dropping out of school for Hispanic youth with likely unau-
thorized parents, with the effects being concentrated among children ages 6 to 13.”

These findings and others such as Bruns, Filmer, and Patrinos (2011), which has become an ongo-
ing project, show that identification of factors related to household conditions and family structure 
can be critically important factors in affecting school dropouts. In the case of a developing country 
such as Bangladesh, low educational attainment because of dropouts is a most relevant subject in 
human capital accumulation, a factor on which a substantial portion of economic growth depends.

The implication that household poverty keeps education at a low level finds substantial support in 
the literature. Duncan and Brooks-Gunn (1997) associate household poverty with several related ills 
such as school dropouts and low academic achievement, teenage pregnancy and childbearing, poor 
mental and physical health, delinquent behavior, and unemployment in early adulthood. Duncan, 
Brooks-Gunn, and Klebanov (1994) find children who live in poverty for a longer period of time have 
substandard educational achievement and poor social and emotional functioning. Low incomes can 
contribute significantly to lower attainment and accentuate education inequality (Devkota & 
Upadhyay, 2016). Evans and English (2002) claim children from poor households are exposed to 
more psychosocial stress than others. These findings suggest an important need to control for 
household income status when investigating school dropouts.

Studying aspects of household characteristics bearing on education, Ermisch and Francesconi 
(2000, 2001) explore the relationship between employment and education of parents and subse-
quent education of their children. They find that greater time and money made available to a child 
would lead to a rise in her educational attainment. Children with a working mother during their early 
stages of life have lower educational attainment than children whose mothers spend more time at 
home with them. For financially constrained parents, it is unclear whether this means that their time 
at home is more important than money and other resources generated by more parental time at 
work away from home. These studies on implicit calculation of the benefit and cost of schooling are 
particularly important to identify potential predictors.

Haveman and Wolfe (1993) show that parents’ education is a powerful factor affecting their chil-
dren’s educational attainment. Highly educated mothers motivate their children by instilling in them 
a drive for education. Although father’s education is significant, the mother has a greater influence 
on the values that children find important later in their life. Lack of parental education can deprive 
children of these values and obstruct their path to learning.

There are a number of studies focusing on the correlation between family structure and educa-
tional attainment. Boggess (1998) shows that a mother-headed household or mother-stepfather 
arrangement lowers schooling due to resource allocation that is relatively unfavorable to education. 
Such an effect, however, turns insignificant after family economic status is controlled for. It seems 
that income and wealth outweigh the disadvantages of a single parent in education. A single parent 
family is perhaps the cause of a lower economic status.

Garasky (1995) argues that the impact of family structure on education varies depending on the 
age of a child. During early childhood, a stable family promotes learning. As the child matures, the 
type of family structure becomes less critical to attainment because of greater social interaction. As 
children move into adulthood, they are better equipped to handle separation or divorce, or handle 
the possibility of living in single headed households themselves. Religion, race, and region, among 
other factors, also seem to play important roles in determining educational attainment.

Tyler and Lofstrom (2009) have called for a systematic investigation of the underlying causes of 
school dropouts. They argue that a student’s decision to drop out is influenced by several complex 
factors and is the outcome of prolonged disengagement from school. School dropout in Bangladesh 
has been studied by Sabates, Hossain, and Lewin (2010) using a sample of 9,047 children aged 
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between 4 and 15 during 2007 and 2009. Children who dropped out were on average older, had been 
at the same grade more than one year, belonged to lower income families, had parents with lower 
educational attainments, performed more household responsibilities, and significantly received less 
support from parents for their school work.

Overall, the evidence suggests that parental socioeconomic status may have a causal effect on 
children’s educational outcomes. Yet, most studies establish association of the explanatory varia-
bles with schooling rather than causation. Rigorous research on finding causes of dropouts is scarce 
particularly on developing countries.

We look at data from a large recent survey to study the impact of household conditions on wheth-
er the child succeeds in obtaining decent educational attainment or drops out at some point during 
school. The study adds to the literature by examining household conditions for schooling in the 
growing but poor country of Bangladesh that has a relatively high dropout rate. A government of 
Bangladesh report (2010) puts the survival rate to the final grade of elementary school at 45 percent 
in 2009 implying 55 percent failed to complete their primary education.

3. Data and methodology

3.1. Data
We use data from the 2011 Demographic and Health Survey (DHS) for Bangladesh. The survey covers 
urban as well as rural population to collect information on demographic pattern, asset ownership, 
access to public services, housing characteristics, and education and health conditions. A household 
is defined as a person or a group of people, related or unrelated to each other, who live and share 
meals together in the same dwelling unit. Other secondary sources were also utilized to collect data.

The survey is based on a two-stage stratified sample of households. In the first stage, 600 
Enumeration Areas (EAs) were selected with a probability proportional to the EA size, with 207 clus-
ters in urban areas and 393 in rural areas. A complete household listing operation was then carried 
out in all the selected EAs to provide a sampling frame for the second-stage selection of households. 
In the second stage, 17,142 households were given the survey. The data used for this study cover 
8,753 households or 51 percent that have one or more children, eligible to attend school, aged 5 to 
18 years. The households are selected from the seven regions of Bangladesh. A regional map and 
the household sample from each region are given in Figure 1.

Figure 1. Distribution of sample 
households by region in 
Bangladesh.

Source: BDHS.
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3.2. Methodology
We use ordinary fractional logit, beta, least squares (OLS), and probit models to analyze the data. 
Two variants of the dependent variable of dropout have been used. First, the dropout is calculated 
as the percentage of all children living in the household who dropped out of school. Since school 
dropout rate is a continuous dependent variable, bounded by 0 and 100 percent, we use fractional 
logit, beta regression, and least squares (OLS) regression to check consistency and robustness of our 
findings. Fractional logit and beta regressions are suitable in analyzing proportions. However, beta 
regression is restrictive in that it requires that the dependent variable be greater than 0 and less 
than 1. This contrasts with the nature of our sample which has 39 percent of households having 
exactly zero dropout and 33 percent that have all of the (one or more) children quitting school.

While a beta regression is feasible if we force an extreme value (0 or 1) to a value that is closest to 
it within the (0, 1) interval, a fractional logit model is more appropriate for our data. Another varia-
tion in data would be to make dropout a binary variable where the value 1 means there is a dropout 
and the value 0 means none. We can use a probit (or logit) model to analyze a dichotomous variable 
of this type. A probit regression models the inverse standard normal distribution of the probability of 
a dropout as a linear combination of predictors.

Regardless of the specification used, the set of explanatory variables for dropout that we consider 
in our base model includes household-specific demographics and socioeconomic factors together 
with regional characteristics of the household. Our base model is described by the following 
equation:

where Region refers to one of the seven administrative regions in the country with Barisal (j = 1) as 
the reference; Urban is a dummy with urban households receiving the value 1 and rural households 
0; the Islam dummy has the value 1 for Muslim households which constitute an overwhelming ma-
jority in Bangladeshi population and 0 for all others; MthrAge is a continuous variable for the age of 
the child’s mother; MthrEdu consists of four dummies for levels of education (no education is the 
reference level, and others are primary, secondary and higher); FthrAge is a continuous variable for 
father’s age; FthrEdu has four dummies for levels of education just as for MthrEdu; FthrOccu consists 
of five types of occupation dummies of which agriculture is the reference occupation, and others are 
business, service, highly skilled, and “others”; HHAge refers to the age of the household head grouped 
in four categories with those between 15 and 34 years of age serving as the base and others in the 
following ranges: 35–54, 55–74, and 75+. Because of great prevalence of joint family arrangements, 
with high respect accorded to grandparents in Bangladesh, it was necessary to widen the age range 
and introduce the 75+ category.

Since mother’s age and father’s age in the model are already continuous variables, a difference of 
few years in the age between household heads was judged to play a more subsidiary role in chil-
dren’s schooling than if such differences were longer such as decades. HHMale is a sex dummy with 
a value of 1 if the head is male and 0 if female; NumSons, NumDauters,NumChld5, and FamSize are 
all continuous variables with actual numbers of sons, daughters, children under 5 years of age, and 
all members in the household, respectively.
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Wealth index is a variable that accounts for the household’s income, living standards, and overall 
asset and wealth ownership. This variable categorizes households into five wealth quintiles: Poorest, 
Poorer, Middle, Richer, and Richest. The wealth index is constructed by the DHS Program using the 
Principal Component Analysis (PCA) and reflects a composite measure of a household’s cumulative 
living standard—the value is attributed on a scale of 1 to 5 where 5 refers to the richest group. 
Furthermore, Eleccity is also a binary variable with the value 1 if electric power is available for the 
household and 0 if not. A large majority of households in Bangladesh still has no access to electric 
power. Finally, availability of free transportation to school (Bus) is coded as 1 and lack of it as 0.

For the probit model, a binary variable was created to indicate whether the household had one or 
more children who dropped out of school. If yes, the variable dropout equals 1 and if no, then drop-
out equals 0.

Table 1 shows the summary statistics for all the variables used in our empirical models.

Table 1 shows that the average number of dropouts is 1.34. The average dropout is almost 50 
percent, that is, about a half of the sample households have at least one dropout. The average age 
of the sample mothers and fathers is 26 and 34, respectively. Around 6 household members live in 
a typical household. On average, the numbers of boys and girls are about the same, with a differ-
ence of less than one percent. Mother’s education (1.39 years) exceeds father’s (1.28 years) by 8 
percent. The average wealth index is 2.95 or close to 3 which is in the middle of wealth 
distribution.

Table 1. Summary statistics
Variable Unit No. of obs. Mean Std. dev
School Dropout Rate Dropout/total children (in %) 8,672 49.653 43.484

Dropout 1 Y, 0 N 8,753 0.602 0.490

Number of Dropout Number 8,753 1.341 1.528

Region Number (1–7) 8,753 3.960 2.012

Urban Binary: 1 Y, 0 N 8,753 0.305 0.461

Islam Binary: 1 Y, 0 N 8,753 0.903 0.296

MthrAge Years 8,753 25.574 5.908

MthrEdu Level (1–4) 8,753 1.387 0.884

FthrAge Years 8,605 34.386 8.049

FthrEdu Level (1–4) 8,747 1.280 1.017

FthrOccu Category (1–5) 8,753 2.586 1.391

HHAge Years 8,753 1.871 0.794

HHMale Binary: 1 Y, 0 N 8,753 0.919 0.272

NumSons Number 8,753 1.150 1.036

NumDauters Number 8,753 1.156 1.072

NumChld5 Number 8,753 1.178 0.750

FamSize Number 8,753 6.201 2.900

Eleccity Binary: 1 Y, 0 N 7,876 0.600 0.490

Wealth Level: 1–5 8,753 2.953 1.436

Wealth × FthrEdu 8,747 4.562 4.632

FthrEdu × FthrOccu 8,747 3.609 3.702

Bus Binary: 1 Y, 0 N 8,744 0.508 0.500
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Table A1 in the Appendix A provides the variance inflation factors (VIF) for the regressors used in 
the empirical model. The VIFs show that none of the variable pairs is too highly correlated and all the 
VIFs are within the acceptable range. Hence, all regressors can be used in fitting the OLS and probit 
models without much concern about multicollinearity.

4. Results
We start with a discussion of the results where the dependent variable Dropout is measured as a 
percentage of all school going children who have dropped out of school. The following subsection 
then analyzes the results for dropout coded as a dummy.

4.1. Results when dropout is continuous
Table 2 provides the OLS results for our model with and without interaction terms. And, Table 3 
shows the comparative analyses of the three models used. We examine the possible regional varia-
tion in results as well as the effects of economic and social characteristics of the households on the 
school dropout.

Table 2. OLS model with and without interaction terms 
Dependent variable: School dropout rate
School dropout rate Model I Model II

(Without interactions) (With interactions)
Region

Chittagong 0.53 0.71

(0.38) (0.50)

Dhaka 9.62*** 9.97*** 

(6.78) (6.62)

Khulna 14.95*** 15.30*** 

(9.65) (9.26)

Rajshahi 13.20*** 13.20*** 

(8.76) (8.76)

Rangpur 15.37*** 15.37***

(10.35) (10.35)

Sylhet 15.48*** 15.37*** 

(10.67) (10.35)

Urban −5.656*** −6.33*** 

(−0.15) (−6.40)

Islam 1.22 1.24

(1.00) (1.02)

MthrAge 0.07 0.07

(0.67) (0.69)

MthrEdu

Primary −0.87 −0.88

(−0.70) (−0.80)

Secondary −2.59*** −2.60***

(−2.08) (−2.08)

Higher 0.17* 0.13*

(0.08) (0.06)

FthrAge 0.1 0.1

(1.41) (1.41)

(Continued)



Page 8 of 18

Farah & Upadhyay, Cogent Economics & Finance (2017), 5: 1268746
http://dx.doi.org/10.1080/23322039.2016.1268746

Dependent variable: School dropout rate
School dropout rate Model I Model II

(Without interactions) (With interactions)
FthrEdu

Primary −1.15 −1.13

(−1.14) (−1.12)

Secondary −1.75 −1.71

(−1.53) (−1.49)

Higher −1.76 −1.7

(−1.03) (−0.99)

FthrOccu

Low-skill service −1.47 −1.45

(−1.43) (−1.41)

Business −4.69*** −4.69***

(−4.21) (−4.21)

High skilled −29.65*** −29.66***

(−14.54) (−14.54)

Others −1.86* −1.83*

(−1.62) (−1.59)

HHage

35–54 −0.2 −0.18

(−0.21) (−0.19)

55–74 −0.58 −0.6

(−0.47) (−0.48)

74–95 −42.00*** −42.00***

(−18.05) (−18.05)***

HHmale 0.43 0.45

(0.29) (0.31)

NumSons 6.86*** 6.85*** 

(13.08) (13.07)

NumDauters 6.42*** 6.42*** 

(12.60) (12.58)

NumChld5 0.79 0.78

(1.32) (1.30)

FamSize −0.12 −0.12

(−0.81) (−0.81)

Eleccity 0.108 0.107

(0.99) (0.98)

Wealth

Poorer 0.104 0.105

(0.88) (0.90)

Middle 0.99 0.98

(0.70) (0.69)

Richer −4.559*** −0.84** 

(−2.52) (−0.53)

Table 2. (Continued)

(Continued)
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Dependent variable: School dropout rate
School dropout rate Model I Model II

(Without interactions) (With interactions)
Richest −53.50*** −53.51***

(−29.15) (−29.16)

Bus 0.04 0.04

(0.06) (0.06)

Wealth × FthrEdu −0.77

(−0.68)

FthrEdu × FthrOccu 1.56

(1.37)

Constant 34.72 34.16

N 8,660 8,660

R2 65.23% 68.24%

Table 2. (Continued)

Note: t statistics in parentheses.
*p < 0.05.
**p < 0.01.
***p < 0.001.

Table 3. OLS, fractional logit and beta models with and without interaction terms
Dependent variable: dropout rate
Model OLS Fractional 

logit
Beta 

regression
OLS Fractional 

Logit
Beta 

Regression
Coefficients Marginal 

effects
Marginal 
effects

Coefficients Marginal 
effects

Marginal 
effects

With interaction Without interaction
Region

Chittagong 0.71 −0.0772 0.0233 0.53 −0.0843 0.0191

(0.5) (−0.92) (0.38) (0.38) (−1.02) (0.32)

Dhaka 9.97*** 0.540*** 0.291*** 9.62*** 0.527*** 0.283***

(6.62) (5.75) (4.50) (6.78) (5.96) (4.63)

Khulna 15.30*** 0.874*** 0.447*** 14.95*** 0.860*** 0.439***

(9.26) (8.47) (6.34) (9.65) (8.84) (6.63)

Rajshahi 13.20*** 0.813*** 0.396*** 13.20*** 0.797*** 0.386***

(8.76) (8.25) (5.69) (8.76) (8.78) (5.98)

Rangpur 15.37*** 0.900*** 0.463*** 15.37*** 0.883*** 0.453***

(10.35) (9.30) (6.63) (10.35) (10.02) (7.09)

Sylhet 15.37*** 0.987*** 0.450*** 15.48*** 0.969*** 0.440***

(10.35) (9.91) (6.57) (10.67) (10.82) (7.10)

Urban −6.33*** −0.0318 −0.00808 −5.656*** −0.0319 −0.00791

(−6.40) (−0.52) (−0.21) (−0.15) (−0.52) (−0.20) 

Islam 1.24 0.11 0.0549 1.22 0.108 0.0545

(1.02) (1.46) (1.06) (1.00) (1.44) (1.05)

MthrAge 0.07 −0.000495 0.00308 0.07 −0.000541 0.003

(0.69) (−0.07) (0.67) (0.67) (−0.08) (0.66)

(Continued)
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Dependent variable: dropout rate
Model OLS Fractional 

logit
Beta 

regression
OLS Fractional 

Logit
Beta 

Regression
MthrEdu

Primary −0.88 0.0117 −0.0153 −0.87 0.0122 −0.015

(−0.80) (0.2) (−0.33) (−0.70) (0.21) (−0.32) 

Secondary −2.60*** −0.0381 −0.065 −2.59*** −0.0379 −0.0645

(−2.08) (−0.54) (−1.23) (−2.08) (−0.53) (−1.22) 

Higher 0.13* −0.35 −0.00482 0.17* −0.349 −0.00332

(0.06) (−1.88) (−0.06) (0.08) (−1.87) (−0.04) 

FthrAge 0.1 0.0048 0.0031 0.1 0.00487 0.0031

(1.41) (1.11) (1.04) (1.41) (1.13) (1.04)

FthrEdu

Primary −1.13 −0.0163 −0.0375 −1.15 −0.017 −0.0381

(−1.12) (−0.29) (−0.87) (−1.14) (−0.30) (−0.89) 

Secondary −1.71 0.016 −0.0542 −1.75 0.0144 −0.0557

(−1.49) (0.24) (−1.11) (−1.53) (0.21) (−1.14) 

Higher −1.7 −0.023 −0.0594 −1.76 −0.0258 −0.061

(−0.99) (−0.18) (−0.83) (−1.03) (−0.20) (−0.85) 

FthrOccu

Low-skill 
service

−1.45 0.00626 −0.0478 −1.47 0.00571 −0.0484

(−1.41) (0.1) (−1.09) (−1.43) (0.1) (−1.11) 

Business −4.69*** −0.176** −0.151** −4.69*** −0.176** −0.151** 

(−4.21) (−2.65) (−3.19) (−4.21) (−2.65) (−3.19) 

High skilled −29.66*** −20.02*** −0.905*** −29.65*** −13.66*** −0.905***

(−14.54) (−114.54) (−10.60) (−14.54) (−81.34) (−10.60) 

Others −1.83* −0.0474 −0.0621 −1.86* −0.0485 −0.063

(−1.59) (−0.70) (−1.27) (−1.62) (−0.72) (−1.29) 

HHAge

35–54 −0.18 −0.00281 0.00272 −0.2 −0.0029 0.00347

(−0.19) (−0.05) −0.07 (−0.21) (−0.05) −0.09

55–74 −0.6 −0.0215 −0.033 −0.58 −0.0215 −0.0325

(−0.48) (−0.26) (−0.62) (−0.47) (−0.26) (−0.61) 

74–95 −42.00*** −20.88*** −1.286*** −42.00*** −14.32*** −1.287***

(−18.05)*** (−118.70) (−13.29) (−18.05) (−88.33) (−13.30) 

HHMale 0.45 0.0421 0.00948 0.43 0.0413 0.0089

(0.31) −0.45 −0.15 −0.29 −0.44 −0.15

NumSons 6.85*** 0.521*** 0.138*** 6.86*** 0.521*** 0.138***

(13.07) −15.02 −6.2 −13.08 −15.03 −6.21

NumDauters 6.42*** 0.501*** 0.118*** 6.42*** 0.501*** 0.118***

(12.58) −15.31 −5.44 −12.6 −15.31 −5.46

NumChld5 0.78 0.0241 0.0359 0.79 0.0247 0.0362

(1.3) −0.65 −1.43 −1.32 −0.67 −1.43

FamSize −0.12 −0.00494 −0.00377 −0.12 −0.00483 −0.00382

(−0.81) (−0.47) (−0.59) (−0.81) (−0.46) (−0.60) 

Table 3. (Continued)

(Continued)
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Dependent variable: dropout rate
Model OLS Fractional 

logit
Beta 

regression
OLS Fractional 

Logit
Beta 

Regression
Eleccity 0.107 −0.0146 0.0381 0.108 −0.0142 0.0382

(0.98) (−0.23) (0.82) (0.99) (−0.23) (0.82)

Wealth

Poorer 0.105 0.0935 0.0316 0.104 0.0932 0.0312

(0.9) −1.46 −0.63 −0.88 −1.46 −0.62

Middle 0.98 0.189* 0.0252 0.99 0.190* 0.0259

(0.69) (2.31) (0.41) (0.70) (2.32) (0.43)

Richer −0.84** 0.162 −0.0305 −4.559*** 0.164 −0.0299

(−0.53) (1.74) (−0.45) (−2.52) (1.76) (−0.44) 

Richest −53.51*** −21.11*** −1.527*** −53.50*** −14.24*** −1.526***

(−29.16) (−193.63) (−19.62) (−29.15) (−134.33) (−19.61) 

Bus 0.04 0.0123 0.003 0.04 0.0121 0.00287

(0.06) (0.28) (0.10) (0.06) (0.27) (0.10)

Wealth × Fth-
rEdu

−0.77 −0.0232 −0.0299

(−0.68) (−0.33) (−0.62)

FthrE-
du × FthrOccu

1.56 0.0529 0.05

(1.37) (0.73) (1.03)

Constant 34.16 −1.369*** −0.378* 34.72 −1.348*** −0.364* 

Scale constant −1.277*** −1.277***

N 8,660 8,660 8,660 8,660 8,660 8,660

R2 68.24% 65.23%

Table 3. (Continued)

Note: t statistics in parentheses.
*p < 0.05.
**p < 0.01.
***p < 0.001.

Table 4. Marginal effects from probit model with and without interaction terms
Dependent variable: Dropout (Binary)
School dropout Model I Model II 

(Without interactions) (With interactions)
Region

Chittagong −0.01 −0.008

(−0.65) (−0.7)

Dhaka 0.05*** 0.046***

(4.87) (−4.38)

Khulna 0.06*** 0.062*** 

(6.30) (5.67)

Rajshahi 0.06*** 0.061***

(6.23) (5.61)

Rangpur 0.06*** 0.062***

(6.34) (5.7)

(Continued)
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Dependent variable: Dropout (Binary)
School dropout Model I Model II 

(Without interactions) (With interactions)
Sylhet 0.06*** 0.063***

(6.34) (5.69)

Urban 0.002 0.002

(0.70) (0.7)

Islam 0.001 0.001

(0.17) (0.18)

MthrAge −0.0004 −0.0004

(−0.91) (−0.91)

MthrEdu

Primary −0.0008 −0.0008

(−0.22) (−0.22)

Secondary −0.004 −0.004

(−1.05) (−1.04)

Higher −0.017* −0.017*

(−1.47) (−1.46)

FthrAge 0.0001 0.0001

(0.23) (0.22)

FthrEdu

Primary 0.0004 0.0004

(0.14) −0.14

Secondary −0.001 −0.001

(−0.280) (−0.29)

Higher −0.0022 −0.0022

(−0.40) (−0.40)

FthrOccu

Low skilled service 0.0007 −0.0022

(0.24) (−0.40)

Business −0.0085*** −0.0084***

(−2.00) (−2.00)

Others −0.0009* −0.0008

(−0.26) (−0.25)

HHage

35–54 −0.0008 −0.0008

(−0.26) (−0.25)

55–74 0.0013 0.0013

(0.37) −0.37

HHmale −0.0021 −0.0021

(−0.41) (−0.42)

NumSons 0.0686*** 0.0687***

(10.080) (10.080)

Table 4. (Continued)

(Continued)
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4.1.1. Regions and cities
Regional distribution of the dropout rate shows interesting results. Compared to the base region 
(Barisal), all others, except for Chittagong for which the coefficient (0.53) has zero explanatory 
 power, have dropout rates that are 10 (Dhaka) to 15 (most others) percentage points higher. Across 
regions, however, the households in urban areas show a lower dropout than in rural areas by an 
average of 5.7 points.

4.1.2. Education and occupation
Mother’s education performs better by lowering dropout rate (2.6 percentage points) if she has a 
secondary education, relative to the base case of no education. Other levels of education are either 
statistically insignificant or produce a negligible impact. Since the share of highly educated mothers 
is small, the result effectively suggests that mothers with secondary education, relative to no educa-
tion or only primary education, are able to keep more of their children at school. Once mother’s edu-
cation has been controlled for, father’s education, even at the secondary or higher level, does not 
matter although the variable does have a negative correlation with the dropout rate. On the other 
hand, father’s occupation explains the dropout differences significantly. In particular, relative to ag-
riculture and related activity which is the reference occupation, business and high-skill work both 
lower the dropout rates. Having a business (most of the businesses are small) lowers dropout by 4.7 

Dependent variable: Dropout (Binary)
School dropout Model I Model II 

(Without interactions) (With interactions)
NumDauters 0.0688*** 0.0688*** 

(10.15) (10.15)

NumChld5 −0.0046** −0.0047*

(−1.86) (−1.86)

FamSize −0.0001 −0.001

(−0.260) (−0.260)

Eleccity −0.0033 −0.0033

(−1.05) (−1.05)

Wealth

Poorer 0.0089*** 0.0089***

(2.15) (2.15)

Middle −0.0107*** −0.0106***

(−2.270) (−2.260)

Richer −0.0095* −0.0095* 

(−1.82) (−1.82)

Bus −0.0012 −0.0012

(−0.52) (−0.51)

Wealth × FthrEdu −0.0016

(−0.46)

FthrEdu × FthrOccu 0.001

(0.30)

N 7,724 7,724

Table 4. (Continued)

Note: t statistics in parentheses.
*p < 0.05.
**p < 0.01.
***p < 0.001.
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ppts whereas being in the high skill category lowers the rate by 30.0 ppts. It seems as if higher edu-
cation, which probably is required of most high skill occupations, can matter for dropout reduction 
only if higher education leads to high skill jobs. Low skill category is insignificant whereas “other” 
occupations reduce the dropout by 1.9 ppts.

4.1.3. Wealth
When households are divided into five wealth classes of poorest, poorer, middle, richer, and richest 
with poorest being the reference class, only the top two classes show negative and significant ef-
fects on the dropout rate. Even more starkly than in the case of father’s occupation, these two 
wealth classes have a large difference between them, with the richest class (−54 ppts) showing a 49 
ppt lower rate than dropout for the richer class (−4.6 ppts). Interestingly households in the poorer 
and middle wealth quintiles are insignificant with low t-statistics and the coefficient sizes that are 
close to zero.

4.1.4. Family demographics
Does having more daughters in the family increase dropouts? Yes, we find the dropout rises by 6.4 
ppts for each additional daughter. However, we find no difference between more daughters and 
more sons since the number of sons also has about the same coefficient (6.9). Once the numbers of 
sons and daughters are controlled for, other aspects of family demographics mostly do not seem to 
affect dropouts. These inconsequential factors include Islam as religion, mother’s age, sex of the 
household head, and the number of children under 5. Also in the regression, two of the three age 
groups in the variable age of the household head have no significant impact on dropouts. Surprisingly, 
however, one group of household heads, 75 or older, has a tremendously high dropout percentage 
of −42 ppts compared to the base group of 15 to 34 years. It is not entirely clear why this age group 
should have such a large impact when many of the other family characteristics including those of 
children’s parents have their own controls in the regression. An overwhelming majority of these old 
people are uneducated. The hypothesis that younger household heads would be associated with 
fewer dropouts was thus not verified. However, a relevant argument may be that if grandparents are 
still surviving, their children (school going children’s parents) are relatively young and they care 
more about their own children’s education than was the case in the earlier decades. Since such data 
were not collected by the DHS, the test of such a nuanced hypothesis was not possible.

Among the remaining variables in the model, whether a household has electricity at home (65 
percent of the households in Bangladesh use electricity) or whether children are provided free trans-
portation to school seems to make no impact on dropouts.

4.1.5. Interactions
It is possible that the marginal effect of a certain variable on dropouts depends on the level of an-
other variable. To explore such interactive effects, we add three interaction terms to the base model: 
(a) between father’s education and household wealth, (b) between father’s education and father’s 
occupation, and (c) between father’s occupation and household wealth. The idea was to see wheth-
er parental education might affect dropout at different rates depending on the level of wealth of 
type of occupation. We find, however, that none of the interaction terms provides any further ex-
planatory power and jointly a combination of any two or all three terms fails the F-test. Inclusion of 
interaction terms, therefore, leaves the coefficients of all other variables to retain their size and 
significance at about the same levels.

Table 3 presents a comparative assessment of three models: fractional logit, beta, and OLS. All 
three models are designed to explain the proportion of children who drop out of school, which is a 
continuous variable taking values anywhere from 0 to 1. The results are similar and hence provide 
evidence of robustness to model specification. We find that living in a more developed region of the 
country or in an urban area with high-skill parents will decrease school dropouts. Also, households 
classified in the richer and richest wealth categories or household heads aged 75 or older have low 
school dropouts. On the other hand, children living in a larger family or having siblings increase 
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school dropouts. Finally, mother’s or father’s age, father’s education, religion, availability of electric-
ity at home or of school transportation do not influence school dropouts.

4.2. Probit results when dropout is binary
A probit model was also estimated for the dependent variable dropout whose values in data were 
either 0 for no dropout and 1 for one or more dropouts. Table 4 shows the marginal effects and their 
significance for the fitted model.

The result for the binary dropout mostly matches with the result for the continuous dropout as 
discussed in the last subsection. The marginal effects from the probit model indicate changes in the 
dropout probability in response to a change in explanatory variables. As compared to the reference 
region of Barisal in the South, the results show a 5 percent greater dropout probability for Dhaka and 
6 percent more for all others, except for Chittagong whose coefficient is zero. Under OLS, the results 
showed a somewhat bigger dropout of 10 percentage points.

While most of the regional coefficients are highly significant, the urban vs. rural location across 
regions does not provide any further explanatory power to the model. On the other hand, in terms of 
percentage point changes, mother’s education lowers dropout slightly, by 1.7, if the mother has 
higher education whereas primary or secondary education seems irrelevant for dropout. This is an 
interesting difference from the OLS results where only secondary education of the mother seemed 
to matter for the dropout rate. Father’s occupation also seems to lower the dropout by about 1 per-
centage point if the occupation is business. Low or high-skilled occupation for the father has no im-
pact on dropouts. Greater the number of sons or daughters, greater is the dropout, whereas more 
children under five years of age is associated with a marginally smaller dropout. As regards the 
wealth index, only the households belonging to the middle or higher wealth category show a lower 
probability of dropout, while the poorer wealth category has a higher dropout probability than is the 
case with the poorest households.

An important goodness-of-fit measure for the probit model is the percentage of households for 
which the dropout is correctly predicted (PCP). While Table A2 in the Appendix B gives details, its es-
sence can be described as follows. We use the benchmark of 0.5 (and above) for “success” or correct 
prediction of dropout, i.e. if the predicted probability for a household is greater than or equal to 0.5 
then school dropout is expected to occur in that particular household. The results show that the 
probit model without the interaction terms correctly predicts the dropout for 80.5 percent of the 
households, whereas the probit model with the interactions has a success rate of 80.7 percent of the 
sampled households. As argued earlier, the models with and without interaction terms hardly differ 
in their predictive power but either way the success rate of the model in tracking the actual data 
remains high.

Overall, the results for the probit model virtually mirror the OLS results as well. For example, fac-
tors that do not seem to matter for the dropout include mother’s or father’s age, father’s education, 
religion, availability of electricity or of school transportation. These variables are inconsequential 
regardless of the method used. The OLS and probit do not diverge in sign or significance for most 
other variables either such as urban-rural location and father’s education.

5. Conclusion
Dropout rates in Bangladesh are high which raise concern about the country’s ability to accumulate 
human capital for faster economic development. What can be done to stem and reverse the pro-
cess? This paper has used several alternative model specifications to study the issue. The broader 
similarity of results across specifications indicates that our results are fairly robust. Whether policy 
can address dropouts depends on its ability to target social, demographic, and economic factors 
that have been found important in this study. Examples of such factors are promoting mother’s edu-
cation up to higher education level, and making it easier to run a business at low interest rates.
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There are several unanswered questions in this study that deserve future investigation. Why, for 
instance, does relatively rich Dhaka have a higher dropout rate than does the division of Barisal to 
the south? Is it because many members of the poor households migrate to Dhaka, the largest me-
tropolis and capital city, while the relatively young among them quit school to take a job instead so 
as to contribute to family income? School retention can be a challenge when students who are mar-
ginally attached to schooling because of economic reasons often fail the basic competency tests by 
the end of the year and hence must repeat grades. How does the dropout compare with the dropout 
rate for an earlier round of DHS and what are the main reasons for the difference? Further, would 
survey data allow one to identify the effects, for instance, of policy changes made in the mid-1990s 
that led to substantial increases in female enrollment in schools relative to the counterfactual of no 
changes in policy? Could a policy mandate raising the minimum age to stay at school above the cur-
rent minimum of 10 years reduce dropouts if the mandate is combined with an appropriate subsidy 
scheme? Finally, it would be interesting to apply the model in this paper to other developing coun-
tries to see if the factors found influential in Bangladesh remain so in those countries as well.
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Appendix A

Table A1. Variance Inflation Factors (VIFs) for all regressors

Variable VIF (VIF)2 Tolerance R2

Region 1.34 1.16 0.75 0.25

Urban 1.32 1.15 0.76 0.24

Islam 1.04 1.02 0.96 0.04

MthrAge 3.09 1.76 0.32 0.68

MthrEdu 1.94 1.39 0.52 0.48

FthrAge 2.38 1.54 0.42 0.58

FthrEdu 1.91 1.38 0.52 0.48

FthrOccu 1.11 1.05 0.90 0.10

HHAge 1.36 1.17 0.73 0.27

HHMale 1.05 1.03 0.95 0.05

NumSons 2.33 1.53 0.43 0.57

NumDauters 2.37 1.54 0.42 0.58

NumChld5 1.38 1.17 0.73 0.27

FamSize 1.44 1.20 0.70 0.30

Eleccity 2.07 1.44 0.48 0.52

Wealth 3.16 1.78 0.32 0.68

Bus 1.00 1.00 1.00 0.00

Wealth × FthrEdu 2.25 1.50 0.44 0.56

FthrEdu × FthrOccu 2.14 1.46 0.47 0.53

Appendix B

Table A2. Percent of correct predictions (PCP) under probit model

Model I without interaction Model II with interactions
Classified D ~D Total Classified D ~D Total

+ 4,047 797 4,844 + 4,155 890 5,045

− 708 2,172 2,880 − 600 2,079 2,679

Total 4,755 2,969 7,724 Total 4,755 2,969 7,724

Classified + if predicted Pr(D) >= 0.5 
True D defined as dropout ≠ 0

Classified + if predicted Pr(D) >= 0.5 
True D defined as dropout ≠ 0

Sensitivity Pr(+ | D) 85.11% Sensitivity Pr(+ | D) 87.38%

Specificity Pr(− | ~D) 73.16% Specificity Pr(− | ~D) 70.02%

Positive predictive value Pr(D | +) 83.55% Positive predictive value Pr(D | +) 82.36%

Negative predictive value Pr(~D | −) 75.42% Negative predictive value Pr(~D | −) 77.60%

False + rate for true ~D Pr(+ | ~D) 26.84% False + rate for true ~D Pr(+ | ~D) 29.98%

False − rate for true –D Pr(− | D) 14.89% False − rate for true −D Pr(− | D) 12.62%

False + rate for classified + Pr(~D | +) 16.45% False + rate for classified + Pr(~D | +) 17.64%

False − rate for classified − Pr(D | −) 24.58% False − rate for classified − Pr(D | −) 22.40%

Correctly classified 80.52% Correctly classified 80.71%
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