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Abstract 
This paper investigates whether parents’ inherent gender bias is associated with intrahousehold 

human capital investment among boys and girls. We conduct an artifactual field experiment to 

identify parents’ inherent gender bias and then attempt to examine how this attitude correlates with 

the actual decisions regarding schooling and health of their own children. We focus on five 

indicators for education, viz., years of schooling, grade for age, enrolment status, education 

expenditure, and test scores; and three indicators for health, viz., incidence of illness, and access to 

formal treatment and treatment cost, in case of illness. Although the game outcome suggests that on 

average, there is no systematic inherent bias among parents, yet inherently biased parents allocate 

resources in a discriminatory manner. The results suggest that boy-biased parents are more likely to 

have their boys enrolled in school and to spend more on their boys’ education; and also, less likely 

to enrol their girls in school and spend less on girls’ education. The boy-biased parents are also less 

likely to seek formal treatment and tend to spend less when a girl is sick.  
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1 Introduction 

There exist a large number of studies establishing that gender differentials exist in 

intrahousehold investment in developing countries (see, e.g., Orazem & King, 2007). If this 

differential treatment by parents arises from the differential economic return from son versus 

daughter, then this behavior is rational on grounds of efficient resource allocation; therefore, this 

does not necessarily imply that parents’ have a preference for sons. Differential economic returns 

for males and females can be due to labor market discrimination, or different participation of 

males and females in economic or income generating activities (Rosenzweig & Schultz, 1982). 

Apart from labor market forces, boys may have higher returns due to cultural practices, for 

example, as old age security. Further, deep-rooted gender stratification and discriminatory beliefs 

can be at play in the formation of gender preferences within individuals (Pande & Astone, 2007; 

Glaeser & Ma, 2013). The obvious question therefore arises: Does the attitude of a person 

towards a gender correspond to the resource allocation within households? 

 

This paper examines how inherent parental bias is reflected in the education and health 

expenditures or outcomes for boys and girls in the household, in the context of Bangladesh. We 

identify parental inherent bias through an artifactual field experiment by conducting a modified 

dictator game.
 1

 We differ from existing literature on gender bias by relating the ultimate parental 

decision of resource allocation among sons and daughters to parental attitude. To the best of our 

knowledge, this is the first study in which children's outcome or intrahousehold allocation is 

related to the parental inherent bias, which is identified through an experimental approach. We 

examine five indicators for education, viz., years of schooling, grade for age, enrolment status, 

educational expenditure and test scores, and three indicators for health, viz., incidence of illness, 

access to formal treatment, and treatment cost. We identify parental attitude into three categories, 

viz., unbiased, biased to boy, and biased to girl; with unbiased considered as the base category. 

 

Overall, our results indicate that while inherent parental bias is associated with children’s 

education and health, the association is different for boys and girls. Compared to unbiased 

parents, boy-biased parents are more likely to enrol their sons in school and to spend more on 

                                                           
1
 We define parents’ inherent bias as that bias which is independent of any direct return from their own children. Such bias may 

originate from pre-existing beliefs or gender stereotyping due to socio-cultural or religious norms  
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their sons’ education, but are slightly less likely to enrol daughters and spend less on daughters’ 

education. This association is mainly attributed to post-primary aged children (11-18 years old) 

for whom greater resource allocation is necessary. Parental bias, however, do not seem to be 

associated with sons’ or daughters’ education, if parents are girl-biased. We do not find that 

inherent bias is associated with children’s years of schooling or grade for age. In terms of health, 

boy-biased parents are less likely to seek formal treatment and tend to spend less when a 

daughter is sick, compared to unbiased parents. However, girl-bias among parents is not 

associated with differences in seeking treatment or expenditure on treatment for sons or 

daughters.  

 

In terms of individual bias, boy-biased fathers are more likely to enrol sons in school and spend 

more on the education of sons, while spending slightly less on girls’ education. In contrast, if 

mothers are girl-biased, sons are less likely to be enrolled. This differential association of fathers’ 

and mothers’ bias is consistent with empirical literature that suggests a differential effect of 

father’s and mother’s income or education on boys and girls (Thomas, 1990; Emerson & Souza, 

2007). Education expenditure is less for sons and slightly more for daughters if the mother is 

biased to the girl, compared to unbiased mother; however, this association disappears in the 

sample with enrolled children only. The results also suggest that the association of parents’ joint 

attitude towards children’s schooling is mostly similar to that of the father’s individual attitude 

but not that of the mother’s attitude. The health indicators show no association with parents’ 

individual attitude. 

 

The finding that inherent parental bias favoring boys is associated with outcomes favoring boys 

and/or against girls, but that inherent parental bias favoring girls is not associated with outcomes 

favoring girls and/or against boys, implies that market-generated or other socio-cultural factors 

that cause differential returns for boys and girls act more powerfully in ultimate parental 

decisions. Those factors reinforce parental attitudes favoring boys and counteract parental 

attitudes favoring girls. 
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2 Related Studies: Gender Bias 

Gender bias in favor of sons has received wide attention in the literature. Studies find evidence 

of this gender bias in schooling, suggesting that girls have a lower probability of being enrolled 

in school, attain less schooling, achieve poorer grades, receive lower-quality schooling, or 

household education expenditures are less on girls (see, e.g., Drèze & Sen, 1995; Gong et al., 

2005; Kingdon, 2005;). Numerous studies also suggest gender differentials in nutrition/health 

status, mortality rate, and access to healthcare (Chen et al, 1981; Das Gupta, 1987; Borooah, 

2004). Extensive literature also suggests that having a sister rather than a brother leads to greater 

schooling and better health attainment/outcomes (see, e.g., Parish & Willis, 1993; Garg & 

Morduch, 1998). These studies attribute this finding as an indirect outcome of gender bias 

against girls in the family
2
.  

 

Relatively little research has examined the sources of these gender differences. One of the major 

explanations in the literature for the gender gap in schooling or health is labor market 

discrimination or earning function bias towards males (Neumark, 1988). Economic returns from 

investments in daughters may also be lower due to lower female participation in the labor market 

or income generating activities (Rosenzweig & Schultz, 1982; Qian, 2008). Besides these labor 

market forces, differential economic returns may also arise from social norms or cultural 

practices, for example, in societies where son provides old-age support to parents, returns to 

parents of investing in sons rather than that in daughters is much higher. In many patriarchal 

societies, the marriage system is such that the bride’s family pays the dowry and/or bears the 

major marriage costs. As the woman will then reside with her husband’s family, she has little or 

no scope to provide support to her natal family. Further, in such societies women are often 

deprived of inheritance rights, which may be a direct outcome of the religious teachings that are 

an integral part of the culture in many Asian societies. Here, intergenerational transfer of 

property is only possible through sons (Das Gupta, 1987; Kishor, 1993). Due to all these forces, 

parents may face a higher return function for boys and, therefore, higher investment in boys over 

girls reflects a rational economic response on the part of the parents (Becker, 1991). 

 

                                                           
2
 Again, there are studies that do not find systematic evidence of gender differences (see, e.g., Bhalotra & Attfield, 1998; Deaton, 

1989; Subramaniam, 1996).   
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Apart from the differential economic returns, socio-cultural and religious norms can also bias 

parents against a particular gender through attaching different cultural or religious values to 

males and females. Many authors view gender bias as a structural phenomenon, that is, 

established social norms and institutional settings in a patriarchal society define/specify the 

differentiated roles, rights or obligations for men and women (Pande & Astone, 2007). Religion 

often exacerbates the patriarchal norms practised in a society by secluding women, restricting 

their mobility, curtailing opportunities to work outside the home, and marrying girls off at early 

ages (Kishor, 1993). Thus, gender stereotyping or beliefs about women’s ability can be formed 

through age-old processes of socio-cultural structure, religious norms or economic factors, with 

these beliefs differing among cultures and over time. Such beliefs, however, are often based on 

persuasion or pre-adult influences and do not necessarily reflect reality (Glaeser, 2005; Glaeser 

& Ma, 2013). For example, studies in social psychology suggest there exists a common belief 

that women are less competent than men in many workplace-related tasks (e.g., Goldberg, 1968; 

Eagly & Mladinic, 1994; Ridgeway & Correll, 2004), or in science and mathematics (Gunderson 

et al., 2012). If a person holds this sort of discriminatory belief or attitude, then he/she might 

invest less in girls, apart from the consideration of the direct benefit to him/her from that 

investment.  

 

It is, however, difficult to directly measure the attitude of parents towards different genders, with 

relatively few studies attempting to explain gender differences in parental allocation by parental 

attitude. For example, Kingdon (2002) uses a variable measuring parental opinion about the 

importance of gender equality of education and finds that while parental belief in gender equality 

significantly raises girls’ schooling, it has no effect on boys’ schooling. Drèze and Kingdon 

(2001) find that sons benefit if they have parents who believe in importance of gender equality of 

education girls' education. However, identifying parental preferences through this type of 

attitudinal variable might result in bias, as people are often reluctant to disclose their attitudes to 

others. This paper addresses the gap in the existing literature by identifying the inherent bias of 

parents through an experimental approach and relating these biases to decisions on schooling and 

health of their children.  
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3 The data 

This paper is based on the data obtained from an experiment and a survey conducted in 2012 in 

villages in two districts (Khulna and Satkhira) of Bangladesh. In the experiment, 900 households 

were selected randomly from those that had at least two school-aged (6-18 years) children of 

different gender. Finally, 882 household participated in the experiment and were randomly 

assigned to one of the four mutually exclusive treatment groups. The experiment required parents 

to divide a sum of money between anonymous girl students and anonymous boy students 

attending schools in the region. For the purpose of this paper, we consider only the two 

treatments with no restriction on allocation; hence, the sample in this paper is based on 507 

households (1014 individuals)
3
.  

 

3.1 The experiment 

Enumerators asked parents in the selected households if they were willing to participate in the 

study. If both parents agreed, the process was as follows
4
.  

 

The enumerator read the instructions to the parents and ensured that they both fully understood 

them. In the individual treatment group, fathers and mothers were each given the two envelopes 

and endowments of 120 taka (120 taka ≈ US$1.70 at the time of the experiment) each. The 

parents went to different rooms or separate closed areas in their residence and divided the money 

between the two envelopes according to their individual preferences. When they returned to the 

main room, they handed their envelopes to the enumerator. The enumerator placed the envelopes 

in a sealed box. After collecting all the envelopes from all the households, the enumerator 

submitted the boxes to the experiment coordinator, who then opened the envelopes, recorded the 

results, and allocated the money to the schools. In the joint treatment group, parents were given 

240 taka and two envelopes, one labelled ‘girl’ along with a drawing indicating a girl for girl 

students, and another labelled ‘boy’ along with a drawing indicating a boy for boy students. The 

parents went to a second room or separate closed area in their residence and divided the money 

                                                           
3
 The other two treatment groups replicated these two treatments, but with restriction on allocation so that parents were forced to 

be biased. The purpose of incorporating those two treatments was to test whether the parents, on average, revealed their true 

preferences, and the results suggested that they did (see, Begum et al, 2014, for details). We do not consider the two treatments in 

this current study, as those treatments were restricted and not necessary for the purpose of this study.  
4 While a brief outline of the experimental procedures is provided here, the complete protocol was described in Begum, et al 

(2014). 
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between the two envelopes according to their joint preferences. Individual and household level 

survey data were collected just after the experiment. The survey collected detailed information 

on individual, household, and village level information. Either of the parents or both jointly 

provided the household level general information. However, individual level attitudinal questions 

were answered separately and privately by each parent.  

  

Money allocated by parents to boys (girls) was used to provide education related gifts to boys 

(girls) at the schools
5
. Schoolmasters were recruited to distribute the money as allocated. As the 

money was intended to benefit anonymous girls and boys, the subjects were not directly affected 

by their decisions. Hence, we separate out labor market and other socio-cultural factors affecting 

the return to their children that typically affects parents’ decisions of allocating resources among 

own children, leaving only their attitudes towards the gender of a child.  

 

The experiment mentioned above identifies the inherent bias of parents, which has been 

examined in Begum, et al (2014). In this paper, we explore whether this identified inherent bias 

is reflected in parents’ actual decisions related to the schooling and health of their own children. 

Moreover, because the actual allocation of household resources is often made through an 

intrahousehold bargaining process by a joint decision of husband and wife (Browning and 

Chiappori, 1998), we place greater emphasis on the parents’ in the joint treatment group. This is 

detailed in the following analysis. 

 

3.2 Descriptive statistics 

Table 1 summarizes the game outcome in the two treatment groups. The mean allocated amount 

in both treatments is roughly equal for the boy and girl. Most of the fathers and mothers are 

unbiased in their individual decision (64% and 70%, respectively), but most of the couples in 

their joint decision chose a biased split (60%). The proportion of parents/couples biased towards 

the boy, however, are roughly equal to the proportion biased towards the girl in both treatments. 

Overall, the game outcome suggests that, on average, there is no systematic inherent bias in 

parents against any particular gender (see, Begum, et al, 2014, for a detailed discussion of the 

                                                           
5
 The money was given to schools in the same village or an adjacent village. The parents were informed that the money would be 

given to schools in the region, but they were not informed about the specific school the money would go to.   
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experiment results). Appendix tables A2a and A2b present the descriptive statistics by parental 

bias in treatment groups joint and individual, respectively. 

[Insert Table 1 here] 

 

Appendix tables A1a and A1b present the descriptive statistics of own children (aged 6-18 years) 

of parents who participated in the joint and individual treatment groups, respectively. The data 

suggest that the proportions of boys and girls are similar in the sample; the mean age of children 

is 12 years, with girls slightly older than boys in both treatments. The average schooling of 

children in the sample is slightly above 5 years, with girls having more education than boys in 

both treatments. More than 90 per cent of the children are enrolled, with the girls’ enrolment rate 

significantly higher than boys’ in the joint treatment. On average, boys have fewer brothers and 

more sisters in both treatments, while the average number of siblings is similar for boys and 

girls.  

 

The mean ages of father and mother are 43-44 years and 34-35 years, respectively. The father 

and mother have, on average, a primary school education, with the father having more education 

than the mother in both treatments. Around 70-80 per cent of the children are Muslims in both 

treatments
6
. The average monthly expenditure of the households is 9–10 thousand taka. Boys and 

girls are not statistically different in most of the individual characteristics, or in health related 

and parental and household characteristics.  

 

4 Empirical strategies  

We run the following regression including parents involving the joint decision, where parents' 

joint bias is the treatment variable. 

  

                                                                   (1) 

where: 

Yij  = schooling or health investment/outcome for child i in household j; we take five 

alternate variables indicating a child's schooling investment/outcome, viz., years 

of schooling; grade for age; dummy variable indicating enrolment status 

                                                           
6 The religion of parents and their children is the same. 
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(enrolled=1); education expenditure (for last six months) for the child; test score 

(in mathematics and english in last test). The indicators for health are: incidence 

of illness (dummy variable indicating whether child was ill in last year); formal 

treatment (dummy variable indicating whether the child received any formal 

treatment, if ill); and treatment cost for the child, if ill.  

biaspj
7

  = parents' attitude in household j, defined by a vector of dummies indicating 

whether the parents are unbiased, or biased towards boy, or biased towards 

girl. 

girlij   = dummy variable indicating the gender of child i in household j 

       (1=girl) 

Xij  = a vector of variables representing individual and sibling characteristics of  

                   child i in household j; and    

Hj = a vector of variables representing parental/ household characteristics for  

        household j. 

 

Controls for individual and sibling characteristics include age, age square, interaction of age and 

gender, number of brothers of the child, number of older siblings, and a vector of dummies 

indicating number of siblings. Parental and household controls include a vector of dummies 

indicating the highest education level among parents and indicating the occupation of the 

household head, mother's age, a dummy variable for whether the household head is Muslim and 

for whether the household has electricity, and the household’s landholding per capita. For health-

related dependent variables, we include additional controls, viz., dummy variables for access to 

safe water and sanitation in the ‘illness’ regression, and a vector of dummies indicating the 

duration of illness
8
 in the ‘formal treatment’ and ‘treatment cost’ regressions. We also include 

village dummies in the final specification to control for school characteristics and local level 

factors, such as social attitudes towards boys or girls, and schooling and medical facilities that 

could affect children's schooling or health.  

                                                           
7
 We also define bias in an alternative way, viz., the proportion of money allocated to the boy by the parent(s). This definition, 

however, does not simply capture the attitudes of parents, that is, whether biased or not. The interpretation of such coefficient is 

also difficult in our context since it would reflect the marginal contribution of an additional taka to a boy relative to a girl or vice 

versa. Identifying bias using the set of dummies, as we have, clearly defines the direction of parental bias. 
8 ‘Duration of illness’ includes three categories: (i) illness persisted for less than one week; (ii) illness persisted for one week or 

more, but less than two weeks; (iii) illness persisted for two weeks or more. 



10 
 

The error term is assumed to consist of two components:   , which is common to all children in 

the household, and    , which varies independently across children in the household. Since 

people of the same village are likely to be similar across a wide variety of characteristics, we 

estimate standard errors clustered at the village level. We are mainly interested in the coefficients 

α1 — the association with parents’ joint bias, and α3 — whether parents’ bias has any differential 

association on boys and girls.  

 

We also run the following regression with the sample consisting of children in individual 

treatment group in order to identify whether the individual bias of the father and mother is 

associated with the schooling/health investment/outcome of their children:  

   �     ∑ ∑         
 

   

 

   

         ∑ ∑                
 

   

 

   

            

€
 
             (2) 

 

where: 

Yij, girlij,  Xij, and Hj are defined as above. 

biaspj   = Each parent p’s individual attitude in household j, with p1=father and p2=mother, 

defined analogously as in the joint treatment above. 

We are mainly interested in the coefficients β1,  β2,  β4 and  β5. 

 

5 Estimation results: Association of parents’ joint attitude 

We first examine how the experimental measure of both parents’ joint bias is associated with the 

actual schooling or health of their own children. The regressions are based on equation (1) for 

the sample of households participated in joint decision. 

 

Education: 

We first examine the association of both parents’ joint bias with the actual schooling of their 

children aged 6-18 years
9
. Since schooling at primary level is free and involves little or no cost 

and the opportunity cost is also very low, variation in schooling will mainly occur at the post-

                                                           
9 For years of schooling and grade for age, the sample includes 7-18 year old children, because the expected age for completing 

grade one is seven years, with six years being the official enrolment age.  
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primary level. Therefore, we further investigate the same with a subsample consisting of children 

at the post-primary level (aged 11-18 years)
1011

. The schooling indicators we investigate are: 

years of schooling, grade for age, enrolment status, test scores, and expenditure on education. 

 

Column 1 of Table 2 provides OLS estimates of the association between parental joint attitude 

and years of schooling of their children, with Panel A reporting the results for the full sample and 

Panel B reporting the results for the post-primary children only. The results reported in Table 2 

include a full set of individual, sibling, parental and household controls, and village fixed 

effects
12

. The results in Panel A do not suggest any association between parental bias and years 

of schooling of either sons or daughters. Panel B results also suggest the same conclusion for the 

post-primary children sub-sample. 

 

We also examine the association between parental attitude and children’s educational attainment 

using grade for age as an alternative measure of educational attainment of the children. 

Following Islam and Choe (2013), we define grade for age as follows: 

Grade for Age= 100*[Actual grade/Expected education] 

Expected education= {0 if age ≤ 6 

   Age-6 if 6< age ≤ 14} 

Thus, if a child successfully starts and completes education, grade for age is 100. If a child 

experiences late entry, repeats a grade, or drops out, grade for age is less than 100. 

 

Column 2 of Table 2 indicates no significant association of children’s grade for age with their 

parents’ joint attitude, in both the full and post-primary sample. 

 

We next investigate the association of children’s enrolment status with the attitudes of their 

parents. According to results in Column 3 of Panel A, Table 2, sons are more likely to be 

enrolled if parents are biased towards boys than if they are unbiased. The interaction of boy-bias 

                                                           
10 We also did the analysis with a subsample including primary children (aged 6-10 years) only. The overall results indicate no 

association of parental attitude to the schooling of this group. The results are available upon request. 
11 For years of schooling and grade for age, the subsample includes 12-18 years old children. 
12 The results are consistent with successive controls and we report only the results with a full set of controls for all regressions. 

The full set of results is available upon request. 
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and girl is negative with almost similar magnitude indicating that daughters’ enrolment is not 

associated with parental boy-bias, as the negative interaction term almost offsets the positive 

association. Column 3 of Panel B, Table 2 indicates that parental bias is associated in a similar 

way with the enrolment status for the post-primary group children. Moreover, the greater 

magnitude of the coefficients indicates that daughters are slightly less likely to be enrolled while 

sons are more likely to be enrolled if parents are boy-biased.  

 

In the dataset, we have information on education expenditure in the last six months for each child 

in the household. The results in Panel A suggest that half-yearly education expenditure for a son 

is more (by 288 taka) if his parents jointly are biased towards the boy, compared to unbiased 

parents. The interaction term (of boy-bias and girl) is negative and significant, suggesting that 

education expenditure on a daughter is less (by 143 taka) if her parents are biased towards the 

boy, compared to unbiased parents. Column 4 of Panel B, Table 2 indicates that the association 

is similar for the post-primary group children. The magnitudes of the coefficients are much 

greater for the post-primary group.  

 

Including children in the sample who are not enrolled may give a biased estimate of expenditure 

on education. Therefore, we also run the regression with an alternative sample including only 

those children who are enrolled. The results in Column 5 of Panel A, Table 2 indicate no 

association between parents’ joint attitude and girls’ or boys’ education expenditure. However, 

for the post-primary group of children in Column 5 of Panel B, Table 2, the results suggest that 

expenditure on a daughter is less if parents jointly are biased to the boy, compared to unbiased 

parents, with no association between expenditure on sons and parents’ bias.  

  

The dataset includes information on children’s standardized test score in English and 

Mathematics in the previous test, and we investigate whether children’s scores are associated 

with parental bias. Column 6 of Panel A, Table 2 indicates that parental bias is not associated 

with the test scores of children in the full sample. However, Panel B suggests that the score of 

post-primary girls are higher if parents jointly are biased to girls. One possible explanation might 

be that girl-biased parents provide greater support for or inspiration in their daughters’ 

achievements, which plays an important role in girls’ education. Another possible explanation is 
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that girls mostly remain at home; hence, they are closer to the parents and the parents’ attitude is 

reflected in their score. Boys, on the other hand, are not as close to their parents and their test 

score do not reflect their parental attitude, as the results suggest. 

[Insert Table 2 here] 

 

Overall, the results suggest that parents’ inherent bias is mainly associated with the education of 

the post-primary group of children. In particular, sons are more likely to be enrolled and 

education expenditure on sons will be more if parents are boy-biased than if parents are unbiased. 

Daughters’ enrolment status and education expenditure is negatively associated with parental 

boy-bias. By contrast, neither sons’ nor daughters’ enrolment nor education expenditure is 

different if parents are girl-biased than if parents are unbiased. The association with girl-bias is 

seen only with the test score, in that daughters attain higher scores if they have girl-biased 

parents rather than unbiased parents; however, there is no association with sons’ test scores. 

Parental inherent bias is not associated with children’s years of schooling and grade for age.  

 

Health: 

We investigate the association of parents’ joint bias with the health of children aged less than 16 

years
13

 by considering the following health indicators: incidence of illness, and whether the child 

receives formal treatment, and treatment cost, in the case of illness. 

 

We define incidence of illness by a dummy variable indicating whether the child was ill during 

last one year, based on the survey responses from the parents. In defining ‘illness’, we include 

common diseases such as common fever or respiratory diseases, or diseases arising from 

nutritional deficiency. We do not consider any illnesses that are not caused by less care (e.g., 

broken hands/legs), or female diseases such as uterine infections. Column 1 of Table 3 reports 

the estimation results using incidence of illness as the dependent variable. The results suggest no 

significant association of parents’ joint bias with their children’s illness.  

   

Next, we examine whether parental bias is reflected in children’s access to formal treatment if 

they had been ill in the last year, considering any type of illness. Formal treatment includes 

                                                           
13 We do not include children aged 16 years or above, as the data for health status is mostly missing for those children.    
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advice from a certified doctor (allopathic or homeopathic), or treatment in hospital (private or 

public). Treatment from a village practitioner (uncertified) and advice from pharmacy salesmen 

and the like are categorized as informal treatment. Column 2 of Table 3 reports the estimation 

results where the dependent variable is a dummy variable indicating whether the child received 

any formal treatment, if sick in the last year. The specification includes individual, sibling, 

parental and household controls and village fixed effects. We also include an additional control 

in addition to those included in the education regressions, viz., a set of dummies for duration of 

illness, as parents are more likely to seek formal treatment if the illness continues for several 

days. The results indicate that, for boys, there is no significant association of formal treatment 

with their parents’ joint bias. However, for girls, the result is different. Parents’ boy-bias 

interacted with a girl dummy variable has a negative and significant coefficient, indicating that 

daughters are less likely to receive formal treatment if parents are biased to boys, compared to 

having unbiased parents. 

 

Finally, we examine whether parental bias is reflected in children’s treatment cost in the case of 

illness over the last year, considering any type of illness. Column 3 of Table 3 reports the 

estimation results, where the dependent variable is treatment cost (in taka), if sick in the last year. 

The specification includes an additional control, viz., indicator variable for duration of illness, as 

treatment cost is likely to be positively associated with the duration of illness. The results for 

boys are quite similar to the results for formal treatment (Column 2), suggesting that for sons, 

treatment cost is not associated with parents’ bias. For girls, however, the results are different. 

Parents’ boy-bias interacted with a girl dummy variable has a negative and significant coefficient, 

indicating that expenditure on daughter’s treatment cost is, on average, 327 taka less if parents 

are biased to boys, compared to having unbiased parents. 

[Insert Table 3 here] 

 

Thus, for health indicators, the overall results suggest that daughters are less likely to receive 

formal treatment and expenditure on the treatment cost for them is less, if they have parents who 

are boy-biased, rather than unbiased. There is no association of parental bias with daughters’ 

incidence of illness. We do not find any association of parental bias with sons’ health indicators. 
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6 Association of parents’ individual attitude 

The collective model of household behavior presumes that the ultimate household decision is an 

outcome of differential preferences as well as relative bargaining power of the members 

(Browning & Chiappori, 1998). In the context of the study, it is therefore interesting to explore 

how individual parental bias is reflected in the ultimate household decision regarding children’s 

schooling and health.  

 

6.1 Regression results: Education 

Table 4 reports the regression results for the outcome variables on education for children in the 

households involving parents’ private and individual decisions. We run equation (2) with a full 

set of controls as in the education regressions for joint group. Panels A and B report the results 

for the full sample and post-primary sub sample, respectively. Column 1 of both panels suggests 

that years of schooling, for either sons or daughters, are not associated with the inherent bias of 

any parent. In Column 2 of Panel A, the significant coefficient of the interaction term (of 

mother’s boy-bias and the girl dummy) suggests that grade for age is higher for girls if mother is 

biased to boys, compared to having an unbiased mother. This result seems puzzling at first, but is 

not surprising in a situation where the relative bargaining power of the mother is less, or there is 

non-cooperative behavior between the mother and the father. However, this association is not 

reflected for post-primary school-aged children, hence, the result is driven by primary school-

aged children.  

 

Results in Column 3 of Panel A, Table 4 suggest that sons are more likely to be enrolled in 

school if the father is biased to the boy. The interaction term of father’s boy-bias with the girl 

dummy is negative with a similar magnitude. On the other hand, sons are less likely to be 

enrolled if the mother is biased to a girl. With the interaction term (of mother’s girl-bias and girl) 

being positive and of greater magnitude, daughters are slightly more likely to be enrolled if the 

mother is biased to girls. Panel B suggest a similar association. Thus, the post-primary level boys 

are more likely to be enrolled if the father is biased to the boy and less likely to be enrolled if the 

mother is biased toward the girl. However, the interaction terms (of boy-biased father and girl-

biased mother with girl) are of similar magnitudes with opposite signs, indicating that the 

enrolment of post-primary girls is not associated with individual parents’ bias.  
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Column 4, Table 4 reports the association of each parent’s individual bias with education 

expenditure on their children in the last six months. The results for father’s bias are similar to 

that for joint bias presented in Table 2. The results in column 4 of panel A suggest that education 

expenditure on a son is more (by 415 taka) if his father is biased towards him, compared to 

having an unbiased father. The interaction term is negative and significant with a similar 

magnitude, suggesting that education expenditure on a daughter does not vary much if her father 

is biased towards the boy, compared to having an unbiased father. The association is similar for 

education expenditure on enrolled children only, as indicated by Column 5 of Panel A, Table 4.4. 

For the post-primary group children (Panel B), the results suggest a similar association with the 

coefficients being larger in magnitude. Thus, according to column 4 of Panel B, education 

expenditure on a son is more (by 536 taka) and on a daughter is slightly less (by 65 taka) if father 

is biased to the boy. For the sample including enrolled children only, the results in column 5 of 

Panel B indicates a similar association. Expenditure on sons is less and expenditure on daughters 

is slightly more if the mother is biased to the girl. However, this association disappears when the 

sample includes children who are enrolled only (Column 5). Thus, this association of mother’s 

bias with children’s education expenditure is mainly driven by the association with enrolment 

decision.  

 

Column 6 of Panel A, Table 4 indicates that if mother is biased to the boy, the test score of the 

children is slightly less with no differential association between boy and girl. However, the 

magnitude is very little and the association is not apparent for the post-primary sample. Neither 

of the parents’ individual bias is statistically associated with the test score of post-primary 

children. 

[Insert Table 4 here] 

 

6.2 Regression results: Health 

Table 5 reports the regression results for the association between each parent’s individual bias 

and their children’s health indicators. The results in Column 1, Table 5 indicate that both sons 

and daughters are less likely to be ill if the father is biased to the girl, compared to having an 

unbiased father. Mother’s bias, however, is not associated with her children’s illness. The results 
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in columns 2 and 3, Table 5 suggest that neither formal treatment nor the treatment cost is 

associated with the bias of either of the parents.  

[Insert Table 5 here] 

 

 

7. Discussion 

This study has examined the association of parents’ bias with children’s education, using five 

indicators for education. The overall results indicate that parental bias is mainly reflected in 

education indicators for the post-primary children group (aged 11-18 years). This is not 

surprising given that primary education is free and the associated expenditure such as textbooks 

and school uniform is negligible for this group of children, as these are mostly free. Sons are 

more likely, and daughters are slightly less likely, to be enrolled in school if parents are jointly 

biased towards the boy than if they are unbiased
14

. However, neither sons’ nor daughters’ 

enrolment is different if parents are biased to the girl compared to parents who are unbiased. The 

result that daughters are only slightly less likely to be enrolled in school if parents are boy-biased, 

can potentially be explained by government or NGO programs targeted at girls’ education; for 

example, the Female Secondary School Stipend Program (FSSSP) has been targeted at secondary 

school girls in rural areas in Bangladesh since 1994. Studies have shown that the stipend 

program has had a tremendous impact on girls’ enrolment in Bangladesh
15

. However, the striking 

result is that in spite of no similar program favoring boys’ education, boys’ enrolment is 

associated positively if parents are biased to boys, but not associated negatively if parents are 

biased to girls. The result that parental bias favoring boys is reflected in sons’ enrolment implies 

that economic factors could motivate actual parental decision favoring the sons’ enrolment 

decision. This is also obvious when we consider the education expenditure for boys versus girls. 

Parents’ boy-bias is associated with more expenditure for sons and less expenditure for daughters, 

while neither sons’ nor daughters’ education expenditure is associated with parents’ girl-bias. 

                                                           
14

 One might also argue that parents show bias to the boy if their own son is enrolled in school. Although we did not mention 

whether the money would be given to schools in the same village or other villages in the experiments, this still could drive 

parents’ allocation. However, if this argument holds, then we should also expect the opposite when the parents are biased to the 

girl, that is, the parents should show girl-bias in the game when their own daughter is enrolled in the school. But we do not see 

any such pattern in the results. Given the large number of students in a school, any parental allocation is less likely to benefit the 

participants’ own children if given to the boy or girl differently.  
15 Studies find that the stipend program had significant impact on the schooling of the targeted group (see Khandker et al., 2003; 

Begum et al, 2013). 
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Overall, parents’ joint bias is not reflected for either boys or girls in years of schooling or grade 

for age.  

 

When we consider the relationship between parental bias and children’s health, we find that 

parents’ joint boy-bias tends to have a negative association with investment in girls’ health. The 

results suggest that a girl tends to receive less formal treatment and treatment cost is less for a 

girl, in the case of illness, if she has boy-biased parents instead of unbiased parents. On the 

contrary, there is no association for investment in boys’ health investment if parents are girl-

biased. Children’s illness is not associated with parental bias for either boys or girls.   

  

Overall, the results indicate that for both education and health of children, parental bias towards 

the boy is reflected in favoring sons, but parental bias towards the girl is not reflected in favoring 

daughters. Our results also suggest that bias against the girl is reflected in discrimination against 

daughters, but bias against the boy is not reflected in discrimination against sons. This implies 

that external factors such as labor market outcomes or other socio-economic factors, which lead 

to a higher return from investment on sons, could be the main motivating factors behind parental 

investment. More precisely, the results in this study indicate that parental inherent bias is 

important for investment in children, provided that this bias is supported by market forces. Thus, 

if market forces reinforce parental bias towards boys, parents are motivated to invest more in 

sons and less in daughters. On the other hand, even if parents have an inherent bias towards girls, 

they do not act accordingly, that is, they do not invest more in daughters and less in sons because 

market forces counteract against this bias towards girls. This finding has important policy 

implications, because if discrimination against females exists in the market or in the society, then 

this discrimination is further aggravated by parental inherent bias.    

 

When we examine the bias of each parent separately, mother’s individual bias is reflected in the 

enrolment decision in that sons are less likely to be enrolled if the mother is biased to girls. In 

contrast, sons are more likely to be enrolled if father is biased to the boy. Father’s individual bias 

is reflected in the expenditure on children’s education as well, in that expenditure is more on 

sons and slightly less on daughters if the father is biased to boys. The differential association of 

fathers and mothers with their sons’ and daughters’ education is consistent with numerous 
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studies suggesting a differential effect of fathers’ and mothers’ education or income on sons and 

daughters (Thomas, 1990, 1994; Emerson & Souza, 2007).  However, the association of parents’ 

joint bias is mostly similar to that of the father’s bias, but not that of the mother’s bias. The 

results do not suggest any association of parents’ individual bias with any of the health indicators.  

 

Thus, the results for education suggest that the association of father's individual bias is similar to 

that of joint bias. While this tends to imply that the unitary model prevails in the household 

decision with the domination of the father, the differential association of father and mother for 

enrolment refutes this. Also, the health indicators show no association with either father or 

mother, which does not support the unitary model. Given our study design, we are not looking at 

how parents make the actual allocation based on their utility function. For example, if parents' 

utility function consists of two parts, that is, inherent bias and market return, we are only looking 

at the first part. Hence, identifying the model that explains the behavior of these households is 

beyond the scope of this study. What we can conclude from the results is that parental bias is 

reflected in a discriminatory way for boys and girls, and favors boys. We can also conclude that 

this pattern more consistently reflects fathers’ bias, especially for enrolment and education 

expenditure. This also has important policy implications. The finding implies that development 

programs should focus more on motivating men to change their attitude towards gender equality, 

as well as emphasizes the importance of targeting women in cash transfer programs. 

 

 8. Conclusion 

As identified in the literature, gender differences in intrahousehold human capital might be due 

to differential economic return and/or parental tastes or preferences towards a particular gender. 

Researchers have argued that economic factors alone are not sufficient to explain the existing 

gender bias in society; rather, the gender stratification that has emerged from centuries-old norms 

regarding women’s status are important sources of this bias (Pande & Astone, 2007). This study 

uses randomized field experiments with a game theoretic approach to identify parental bias 

towards different-gendered children. We identify parental inherent bias towards boys and girls 

through an artifactual field experiment with 507 households in Bangladesh, in which parents 

allocate money to an anonymous boy and/or girl. The outcome of the game suggests that on 
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average, there is no systematic inherent bias among parents towards any particular gender; 

however, there is inherent bias both for and against boys or girls.  

 

Overall, the results suggest that parental bias has an association with investment in children’s 

education and health in such a way that the inherent parental bias favors boys, but works against 

girls. In particular, sons’ education is associated positively with parents’ boy-bias, but is not 

associated negatively if the parents are biased to the girl. This signifies that there are other 

factors that drive ultimate parental decisions. Hence, even if parents are biased against the boy, 

this is not reflected in parental investment on sons’ schooling or health. On the other hand, 

daughters’ education and health is not positively associated with parental girl bias, and is 

associated negatively if parents are biased against girls. In terms of individual attitude, the results 

suggest that father’s bias is associated positively with son’s enrolment and education expenditure, 

and negatively with daughter’s education expenditure. In contrast, a son is less likely and a 

daughter is slightly more likely to be enrolled if mother is biased against the boy. Education 

expenditure on sons is less and on daughters is slightly more if the mother is biased to the boy, 

but this association does not exist for the sample with enrolled children only. The differential 

association of parental bias with children’s education mostly reflects that of father’s bias, 

particularly for enrolment and education expenditure.  

 

Thus, although the game outcome suggests that, on average, there is no systematic inherent 

parental bias against any particular gender, the association with parental bias with the actual 

allocation of resources suggests a different picture. In the actual allocation, parental bias towards 

a boy is reflected in favoring boys, but parental bias towards a girl is not reflected in favoring 

girls. Further, bias against a girl is reflected in discrimination against girls, but bias against a boy 

is not reflected in discrimination against boys. This implies market-generated or other factors are 

at work behind the decision of the parents, favoring boys. In other words, while market forces 

reinforce parental bias towards boys, they counteract parental bias towards girls. The results 

from this study suggest the need for affirmative actions to reduce discrimination in the labor 

market, as well as to intervene through subsidy programs to facilitate girls’ health conditions and 

educational achievements. The results also indirectly suggest that female-targeted development 
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initiatives could focus more on motivating men, and that any cash transfer program for female 

development should target women. 
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Table 1: Outcome of the game by two treatment groups  

    (1)  (2)  

   Joint  Individual  

   Mean  S.D.  Mean  S.D.  

Money allocated to girl (taka):     

Joint  118.9  20.7  --  --  

Father  --  --  60.5  10.4  

Mother  --  --  59.9  7.09  

Unbiased (% unbiased):      

Joint  0.401  0.491    

Father  --  --  0.635  0.482  

Mother  --  --  0.700  0.459  

If Biased (% biased towards girls):      

Joint  0.466  0.501    

Father  --  --  0.504  0.502  

Mother  --  --  0.505  0.503  

No of household  197 310 
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Table 2: Association of parents’ joint attitude with children's education  

 (1) (2) (3) (4) (5) (6) 

 Years of 

schooling 

Grade for 

age 

Enrolment 

status 

Education 

exp. (Taka)  

(all 

children) 

Education 

exp. (Taka)  

(if enrolled) 

% score 

in English 

and Math 

Panel A: Full sample (children aged 6-18 years) 

Parents' bias:        

        Boy-biased 0.176 5.27 0.091*** 288.0** 55.1 6.67 

      (0.218) (3.86) (0.032) (132.8) (102.2) (8.62) 

        Girl-biased 0.021 2.47 -0.027 -31.4 73.0 2.83 

 (0.256) (3.99) (0.037) (117.0) (92.6) (6.70) 

Parents' bias *Girl:         

        Boy-biased*Girl -0.233 -6.69 -0.103* -431.0** -208.6 -9.02 

      (0.334) (5.08) (0.052) (185.7) (141.2) (12.8) 

        Girl-biased*girl -0.093 -1.72 0.043 -93.7 -213.0 2.26 

 (0.300) (4.91) (0.050) (138.7) (154.6) (10.3) 

Girl -0.019 9.14 -0.254* -386.7 365.4 2.577 

 (0.596) (12.8) (0.128) (396.7) (444.7) (15.3) 

Observations 505 505 512 477 425 112 

R-squared 0.804 0.402 0.354 0.271 0.500 0.423 

Panel B: Post-Primary sample (children aged 11-18 years) 

Parents' bias:        

        Boy-biased 0.054 -1.03 0.127** 403.5* 142.8 -30.53 

      (0.466) (4.23) (0.053) (209.2) (155.5) (119.3) 

        Girl-biased -0.108 -1.60 -0.021 -89.79 114.7 -29.71 

 (0.397) (3.86) (0.058) (177.2) (179.9) (76.69) 

Parents' bias *Girl:        

        Boy-biased*Girl -0.359 -0.631 -0.176** -741.3*** -376.6** 17.42 

      (0.824) (7.66) (0.065) (230.2) (171.0) (11.66) 

        Girl-biased*girl -0.413 -2.70 0.013 -181.3 -305.0 27.18*** 

 (0.617) (5.97) (0.067) (231.7) (255.2) (6.78) 

Girl 3.18 34.6 -0.302 -759.6 202.9 -15.2 

 (1.98) (21.2) (0.217) (912.1) (1,075) (59.0) 

Observations 239 239 341 311 261 36 

R-squared 0.578 0.414 0.387 0.271 0.459 0.970 

Individual/sibling control Yes Yes Yes Yes Yes Yes 

Parent/household control Yes Yes Yes Yes Yes Yes 

Village dummy Yes Yes Yes Yes Yes Yes 

Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in 

parentheses) are corrected for clustering at the village level. The base category for ‘parents’ bias’ is unbiased. 

Individual and sibling controls include age, age square, interaction of age and gender, number of brothers of the 

child, number of older siblings, and a vector of dummies indicating number of siblings; parental and household 

controls include a vector of dummies indicating the highest education level among parents and indicating the 

occupation of the household head, mother's age, a dummy variable for whether the household head is Muslim and 

for whether the household has electricity, and the household’s landholding per capita. The samples include children 

in households involving joint decision.  
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Table 3: Association of parents’ joint attitude with children's health  

 (1) (2) (3) 

 Incidence of illness Formal treatment  Treatment cost (Taka) 

Parents' bias:     

        Boy-biased 0.041 -0.007 76.9 

      (0.052) (0.040) (71.9) 

        Girl-biased -0.044 -0.029 -32.6 

 (0.072) (0.044) (76.5) 

Parents' bias*Girl:     

        Boy-biased*Girl -0.008 -0.161** -326.7*** 

      (0.089) (0.063) (91.0) 

        Girl-biased*girl -0.009 -0.075 -125.6 

 (0.084) (0.086) (126.1) 

Girl 0.058 0.109 426.5 

 (0.120) (0.186) (300.1) 

Observations 432 316 316 

R-squared 0.626 0.207 0.398 

Individual/sibling control Yes Yes Yes 

Parent/household control Yes Yes Yes 

Village dummy Yes Yes Yes 

Notes: *** and ** indicate significance at the 1% and 5% levels, respectively. The standard errors (in parentheses) are 

corrected for clustering at the village level. The base category for ‘parents’ bias’ is unbiased. Individual and sibling 

controls include age, age square, interaction of age and gender, number of brothers of the child, number of older 

siblings, and a vector of dummies indicating number of siblings; parental and household controls include a vector of 

dummies indicating the highest education level among parents and indicating the occupation of the household head, 

mother's age, a dummy variable for whether the household head is Muslim and for whether the household has 

electricity, and the household’s landholding per capita.  The illness regression (column 1) includes additional control 

for access to safe water and sanitation; the regressions for formal treatment and treatment cost (columns 2 and 3) also 

include additional controls for the duration of illness. The sample includes children aged 0-15 years in households 

involving joint decision.  
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Table 4: Association of parents’ individual attitude with children's education  

 (1) (2) (3) (4) (5) (6) 

 Years of 

schooling 

Grade for 

age 

Enrolment 

status 

Education 

exp. (Taka)  

(all children) 

Education 

exp. (Taka)  

(if enrolled) 

% score in 

English and 

Math 

Panel A: Full sample (children aged 6-18 years) 

Father's bias:        

        Boy-biased 0.095 2.80 0.072*** 415.4** 283.5* 3.96 

      (0.111) (2.26) (0.020) (154.4) (146.5) (3.11) 

        Girl-biased -0.190 -3.34 -0.038 -22.3 -19.2 -1.15 

 (0.200) (3.80) (0.025) (123.2) (123.4) (2.08) 

Mother's bias:        

        Boy-biased -0.212 -5.16 -0.016 -98.2 -131.4 -4.26* 

      (0.191) (3.62) (0.029) (127.6) (115.8) (2.32) 

        Girl-biased -0.294 -2.86 -0.123*** -282.4* -20.9 -3.06 

 (0.252) (4.22) (0.041) (151.5) (135.2) (2.44) 

Father's bias*Girl:         

        Boy-biased*Girl 0.090 1.94 -0.080** -429.8** -294.7** -3.99 

      (0.142) (2.66) (0.038) (167.3) (137.8) (4.45) 

        Girl-biased*girl 0.114 2.87 0.036 -102.5 -136.7 0.165 

 (0.224) (4.85) (0.038) (125.9) (135.4) (2.60) 

Mother's bias*Girl:        

        Boy-biased*Girl 0.342 8.96** -0.030 108.4 196.5 2.01 

      (0.208) (4.25) (0.056) (166.8) (182.3) (3.31) 

        Girl-biased*Girl -0.026 -1.80 0.164*** 310.6* 21.5 3.05 

 (0.290) (5.14) (0.057) (164.4) (157.9) (3.75) 

Girl -0.091 -4.35 -0.026 244.7 423.2 -1.11 

 (0.378) (11.6) (0.123) (289.2) (308.0) (8.33) 

Observations 724 724 738 712 666 367 

R-squared 0.891 0.283 0.173 0.309 0.355 0.180 

Panel B: Post-primary group (children aged 11-18 years) 

Father's bias:        

        Boy-biased -0.016 -0.103 0.101*** 536.1*** 334.7* 3.78 

      (0.187) (2.28) (0.027) (182.4) (176.7) (3.83) 

        Girl-biased -0.573 -6.76 -0.018 -90.4 -116.5 -1.78 

 (0.353) (4.18) (0.039) (161.2) (176.3) (2.73) 

Mother's bias:       

        Boy-biased -0.184 -1.22 0.040 -34.9 -103.1 -4.32 

      (0.365) (3.72) (0.030) (162.1) (135.3) (3.22) 

        Girl-biased -0.389 -4.22 -0.166*** -325.8* 29.7 -0.774 

 (0.354) (3.90) (0.056) (183.2) (164.9) (4.14) 

Father's bias*Girl:        

        Boy-biased*Girl 0.082 0.392 -0.097** -601.5** -388.3* -1.22 

      (0.267) (3.24) (0.044) (222.1) (210.9) (5.29) 

        Girl-biased*girl 0.304 4.12 -0.007 -183.9 -159.9 1.03 

 (0.391) (4.93) (0.061) (188.0) (185.6) (3.36) 

Mother's bias*Girl:       

        Boy-biased*Girl 0.164 1.14 -0.041 70.5 155.0 2.56 

      (0.405) (4.31) (0.063) (224.0) (234.9) (4.23) 

        Girl-biased*Girl -0.283 -3.26 0.174** 475.5** 125.2 0.926 

 (0.414) (4.95) (0.083) (207.1) (187.9) (5.18) 

Girl 0.677 4.68 0.113 615.3 683.4 -4.74 

 (0.928) (9.87) (0.121) (560.6) (642.7) (13.01) 

Observations 391 391 505 485 454 230 

R-squared 0.788 0.291 0.209 0.304 0.351 0.269 

Individual/sibling control Yes Yes Yes Yes Yes Yes 

Parent/household control Yes Yes Yes Yes Yes Yes 

Village dummy Yes Yes Yes Yes Yes Yes 

Notes: ***, ** and * indicate significance at the 1%, 5% and 10% levels, respectively. The standard errors (in parentheses) are 

corrected for clustering at the village level. The base category for ‘parents’ bias’ is unbiased. The estimations include full set of 

controls as mentioned in Table 2. The sample includes children in households involving individual decision.  
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Table 5: Association of parents’ individual attitude with children's health  

 (1) (2) (3) 

 Incidence of illness Formal treatment  Treatment cost (taka) 

Father's bias:     

        Boy-biased -0.027 0.085 -216.9 

      (0.043) (0.139) (212.6) 

        Girl-biased -0.088** -0.096 -146.6 

 (0.0415) (0.063) (140.2) 

Mother's bias:    

        Boy-biased 0.0180 0.115 75.0 

      (0.044) (0.101) (206.7) 

        Girl-biased 0.057 0.109 260.5 

 (0.040) (0.125) (244.6) 

Father's bias*Girl:     

        Boy-biased*Girl -0.043 0.014 -178.6 

      (0.051) (0.088) (430.0) 

        Girl-biased*girl 0.093 0.030 -387.8 

 (0.058) (0.050) (324.4) 

Mother's bias*Girl:    

        Boy-biased*Girl 0.077 -0.086 991.4 

      (0.068) (0.083) (796.1) 

        Girl-biased*Girl -0.025 -0.077 -111.8 

 (0.046) (0.062) (323.3) 

Girl -0.127 0.104 -679.8 

 (0.127) (0.227) (603.2) 

Observations 666 407 401 

R-squared 0.685 0.342 0.301 

Individual/sibling control Yes Yes Yes 

Parent/household control Yes Yes Yes 

Village dummy Yes Yes Yes 

Notes: ** indicates significance at the 5% level. The standard errors (in parentheses) are corrected for clustering at the 

village level. The base category for ‘parents’ bias’ is unbiased. Individual and sibling controls include age, age 

square, interaction of age and gender, number of brothers of the child, number of older siblings, and a vector of 

dummies indicating number of siblings; parental and household controls include a vector of dummies indicating the 

highest education level among parents and indicating the occupation of the household head, mother's age, a dummy 

variable for whether the household head is Muslim and for whether the household has electricity, and the 

household’s landholding per capita.  The illness regression (column 1) includes additional control for access to safe 

water and sanitation; the regressions for formal treatment and treatment cost (columns 2 and 3) also include additional 

controls for the duration of illness. The sample includes children aged 0-15 years in households involving individual 

decision.  
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Appendix: 

 

Appendix Table A1a: Key descriptive statistics by gender in the treatment group involving joint decision  

 (1) (2)  (3)  (4)  (5) (6) (7) (8) (9) 

 Total Girl Boy Girl-Boy 

 Mean S.D. Mean S.D. Mean S.D. Diff T test 

p-

value 

E-S 

p-

value 

I. Individual and sibling 

characteristics:  

         

Gender (=1 if girl)  0.497 -- -- -- -- -- -- -- -- 

Age  12. 06 3.26 12.14 3.14 11.98 3.38 0.16 0.573 0.084 

Enrolment status (1=enrolled) 0.898 0.302 0.933 0.250 0.864 0.344 0.069 0.009 -- 

Years of schooling  5.03 2.94 5.24 2.88 4.81 3.00 0.43 0.090 0.017 

Grade for age 78.42 24.8 80.70 22.9 76.17 26.5 4.53 0.041 0.250 

Total number of siblings  2.21 1.17 2.19 1.12 2.23 1.21 -0.04 0.671 0.400 

Number of older siblings 1.15 1.12 1.09 1.13 1.20 1.12 -0.11 0.252 0.561 

Number of brothers  1.19 0.971 1.54 0.796 0.833 0.999 0.711 0.000 0.000 

Number of sisters  1.03 0.793 0.648 0.748 1.40 0.645 -0.754 0.000 0.000 

Education expenditure for last 6 

months, if enrolled (hundred taka) 

14.84 7.72 15.27 7.79 14.37 7.63 0.90 0.232 0.579 

Whether ill last year (1=yes) 0.701 0.458 0.691 0.463 0.712 0.454 -0.021 0.644 -- 

Duration of illness (day) 7.61 4.40 7.67 4.50 7.55 4.32 0.12 0.806 0.807 

Whether got formal treatment, if ill 0.054 0.226 0.064 0.245 0.044 0.206 0.020 0.440 -- 

Treatment cost, if ill (hundred taka) 3.08 5.62 3.22 5.58 2.95 5.67 0.27 0.668 0.157 

II. Parental and household 

characteristics:  

         

Father's age  43.02 6.49 43.06 6.449 42.99 6.54 0.07 0.893 0.973 

Mother's age  34.19 5.44 34.20 5.39 34.19 5.493 0.01 0.971 0.839 

Father's schooling  4.18 3.93 4.14 3.92 4.22 3.94 -0.08 0.844 0.999 

Mother's schooling  3.409 2.97 3.408 3.01 3.410 2.93 -0.002 0.994 0.983 

Muslim (1=yes) 0.789 0.409 0.785 0.411 0.792 0.407 0.007 0.862 -- 

Has electricity (1=yes) 0.141 0.348 0.149 0.357 0.133 0.340 0.016 0.580 -- 

Drinks safe water (1=yes) 0.518 0.500 0.521 0.501 0.515 0.501 0.006 0.892 -- 

Has sanitation facility (1=yes) 0.476 0.500 0.467 0.500 0.485 0.501 -0.018 0.690 -- 

Per capita landholding 62.3 212 68.1 240 56.6 179 11.5 0.535 0.931 

Monthly expenditure (thousand taka)  10.11 5.74 10.12 5.89 10.10 5.61 0.02 0.959 0.833 

Note: Column 7 presents the mean difference between girl and boy of each variable. Column 8 reports the p-value of 

the two-tailed t test with the null hypothesis that the means in the two groups are equal. Column 8 reports the p-

value of the Epps-singleton test with the null hypothesis that the distributions of the variables between these two 

groups are same. 
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Appendix Table A1b: Key descriptive statistics by gender in the treatment group involving individual 

decision  

 (1) (2)  (3)  (4)  (5) (6) (7) (8) (9) 

 Total Girl Boy Girl-Boy 

 Mean S.D. Mean S.D. Mean S.D. Diff T test 

p-

value 

E-S 

p-

value 

I. Individual and sibling 

characteristics:  

         

Gender (=1 if girl)  0.510 -- -- -- -- -- -- -- -- 

Age  11.85 2.97 12.05 2.84 11.65 3.09 0.37 0.062 0.030 

Enrolment status (1=enrolled) 0.938 -- 0.950 -- 0.925 -- 0.025 0.159 -- 

Years of schooling  5.40 2.81 5.59 2.69 5.20 2.92 0.39 0.062 0.002 

Grade for age 84.6 21.0 85.5 20.0 83.8 22.1 1.7 0.270 0.186 

Number of siblings  1.89 0.903 1.92 0.917 1.87 0.889 0.052 0.429 0.918 

Number of older siblings 0.992 0.945 0.925 0.906 1.06 0.980 -0.137 0.046 0.017 

Number of brothers  0.974 0.820 1.37 0.652 0.561 0.774 0.809 0.000 0.000 

Number of sisters  0.921 0.748 0.550 0.716 1.31 0.562 -0.757 0.000 0.000 

Education expenditure for last 6 months, 

if enrolled (hundred taka) 

14.94 8.68 14.67 8.45 15.24 8.93 -0.57 0.398 0.908 

Whether ill last year (1=yes) 0.586 -- 0.601 -- 0.569 -- 0.032 0.404  

Duration of illness (day) 9.92 11.9 9.42 8.25 10.5 14.9 -1.4 0.378 0.553 

Whether got formal treatment, if ill 0.293 -- 0.310 -- 0.276 -- 0.034 0.447 -- 

Treatment cost, if ill (hundred taka) 4.94 15.7 5.11 19.5 4.75 10.1 0.36 0.816 0.727 

II. Parental and household 

characteristics:  

         

Father's age  43.45 6.75 43.49 6.96 43.40 6.55 0.081 0.868 0.855 

Mother's age  34.97 5.67 34.99 5.68 34.95 5.67 0.038 0.926 0.875 

Father's schooling  4.82 4.09 4.76 4.08 4.88 4.10 -0.121 0.716 0.962 

Mother's schooling  3.77 3.44 3.72 3.39 3.83 3.49 -0.110 0.701 0.924 

Muslim (1=yes) 0.691 -- 0.680 -- 0.704 -- -0.024 0.477 -- 

Has electricity (1=yes) 0.368 -- 0.377 -- 0.358 -- 0.019 0.593 -- 

Drinks safe water (1=yes) 0.489 -- 0.499 -- 0.480 -- 0.019 0.603 -- 

Has sanitation facility (1=yes) 0.4261 -- 0.426

3 

-- 0.425

9 

-- -

0.000

5 

0.989 -- 

Per capita landholding 65.7 120.5 62.5 116.5 69.0 124.7 -6.48 0.460 0.918 

Monthly expenditure (thousand taka)  9.19 6.86 9.15 6.56 9.21 71.76 -0.06 0.879 0.635 

Note: Column 7 presents the mean difference between girl and boy of each variable. Column 8 reports the p-value of 

the two-tailed t test with the null hypothesis that the means in the two groups are equal. Column 8 reports the p-

value of the Epps-singleton test with the null hypothesis that the distributions of the variables between these two 

groups are same. 

 

 

 

 

 

 

 

 

 

 

 



Appendix Table A2a: Key descriptive statistics by joint parental attitude (Joint treatment) 

 (1) (2)  (3)  (4)  (5) (6) 

 Unbiased Boy-biased Girl-biased 

 Mean S.D. Mean S.D. Mean S.D. 

Years of schooling 4.65 2.90 5.12 3.00 4.91 2.93 

Grade for age  75.9 27.2 80.9 22.2 78.9 24. 3 

Enrolment status (1=enrolled) 0.890 0.314 0.946 0.226 0.855 0.353 

Test score  58.39 16.73 62.1 17.0 62.1 15.9 

Education expenditure (hundred taka), all children 12.82 9.18 14.45 8.23 12.40 8.19 

Education expenditure (hundred taka), enrolled children  14.50 8.42 15.34 7.62 14.70 6.74 

Whether ill last year (1=yes) 0.617 0.487 0.644 0.479 0.664 0.473 

Whether got formal treatment, if ill 0.221 0.416 0.203 0.403 0.227 0.419 

Treatment cost, if ill (hundred taka) 3.87 7.59 4.80 14.68 3.77 11.02 

 
 
 
 
Appendix Table A2b: Key descriptive statistics by individual parental attitude (Individual treatment) 

 (1) (2)  (3)  (4)  (5) (6) (7) (8) (9) (10) (11) (12) 

 Father’s attitude Mother’s attitude 

 Unbiased Boy-biased Girl-biased Unbiased Boy-biased Girl-biased 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

Years of schooling 5.34 2.97 5.09 2.87 4.77 2.89 5.25 2.94 5.03 2.78 5.07 3.07 

Grade for age  84.8 20.6 86.6 18.2 82.0 24.5 85.6 20.5 83.2 20.7 81.6 23.1 

Enrolment status (1=enrolled) 0.945 0.229 0.955 0.209 0.896 0.306 0.954 0.211 0.933 0.251 0.871 0.337 

Test score 58.1 12.4 57.4 11.1 56.1 11.3 57.9 12.6 55.9 10.4 57.4 10.2 

Education expenditure (hundred taka), all children 14.07 9.15 14.89 10.08 12.76 8.17 14.35 8.96 14.01 9.74 12.23 9.43 

Education expenditure (hundred taka), enrolled children  14.93 8.72 15.63 9.75 14.29 7.27 15.07 8.57 15.06 9.28 14.19 8.68 

Whether ill last year (1=yes) 0.607 0.489 0.651 0.477 0.659 0.474 0.666 0.472 0.572 0.496 0.601 0.490 

Whether got formal treatment, if ill (1=yes) 0.212 0.409 0.215 0.411 0.224 0.418 0.201 0.401 0.264 0.442 0.251 0.435 

Treatment cost, if ill (hundred taka) 4.64 15.0 3.94 11.0 3.91 7.60 3.74 8.98 3.93 6.81 6.13 20.7 

 

 


