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Abstract

Gender bias in expenditure patterns has been an issue of concern over the

last two decades, starting with the pioneering work of Deaton and Subramanian

(1991). The main argument was that if systematic patterns of discrimination

exist, they would be re�ected in the household expenditure pattern. Early stud-

ies focused on low income and lower middle income countries. This literature is

motivated by higher child mortality among girls and the �missing girl� phenom-

ena. However, most studies have failed to �nd signi�cant evidence in household

spending of discrimination against girls. This study di�ers from previous pa-

pers by investigating expenditure patterns in an upper middle income country �

Turkey. Household level data set obtained from the Turkish Statistical Institute

Household Budget Survey for 2003 through 2005 were used to investigate in-

trahousehold gender discrimination among children in rural and urban Turkey.

Following the existing literature, we estimate Engel curves for child goods and

adult goods. Despite the widespread impression of a patriarchal culture in

Turkey, the expenditure patterns of Turkish families show little evidence of dis-

crimination against girls. The pattern of spending on adult goods indicates that

girls are favored, in the sense of capturing a larger share of household resources.

For child goods, a more mixed pattern of both boy and girl bias is revealed.

The results are show to be robust to parametric and semiparametric estimation

of the Engel curves.

Keywords: Intrahousehold resource allocation, Gender bias, Engel curve,

Engel approach, Rothbarth approach, Outlay equivalent ratios.

JEL Classi�cation: C11, C14, C51, D13, D31
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Özet

Deaton ve Subramanian'�n (1991) öncülük yapt�§� ara³t�rma ile harcama

düzeninde cinsiyet ayr�mc�l�§�/yanl�l�§� son yirmi y�l�n önemli çal�³ma konusu

olmu³tur. �ktisat yaz�n�nda ki bu konudaki erken çal�³malar dü³ük ve dü³ük-

orta gelirli olan ülkeler üzerinde yo§unla³m�³t�r. Ara³t�rmalarda konu olan

ülkelerdeki k�z çocuklar�nda göreceli olarak daha yüksek çocuk ölüm oranlar�

ve �kay�p k�z� fenomeni bu çal�³malar�n gerekçesini olu³turmu³tur. Ancak,

yap�lan çal�³malar�n ço§u hanehalk� harcamalar�nda k�z çocu§a yönelik ayr�m-

c�l�§a i³aret eden kayda de§er bulguya ula³amam�³t�r. Dü³ük gelirli ülkelerde

hanehalk� içerisinde harcama düzenine yönelik yap�lan önceki ara³t�rmalardan

farkl� olarak bu çal�³ma, üst-orta gelirli ülke olarak s�n��and�r�lan Türkiye üzer-

ine yap�lm�³t�r. Bu çal�³mada Türkiye �statistik Kurumu'ndan elde edilen 2003,

2004 ve 2005 y�l� Hanehalk� Bütçe Anketleri kullan�larak, k�rsal ve kentsel alan-

larda hanhehalk� içinde çocuklara yönelik cinsiyet ayr�mc�l�§� ara³t�r�lm�³t�r. Bu

konudaki çal�³malar� takiben, çocuk mallar� ve yeti³kin mallar� için Engel e§ri-

lerinin tahminleri yap�lm�³t�r. Sonuçlar, yayg�n ataerkil kültür anlay�³�na ra§-

men, Türk ailelerinin tüketim düzenlerinde k�z çocu§una yönelik ayr�mc�l�§�n az

oldu§unu göstermektedir. Yeti³kin mallar�ndaki tüketim düzeni incelendi§inde

hanehalk� kaynaklar�ndan tasarruf edilerek bu kaynaklar�n k�zlar�n ihtiyaçlar�

için kullan�larak k�z çocuklar�n belirgin bir biçimde kayr�ld�§�, gözlemlenmekte-

dir. Çocuk mallar�nda yap�lan harcamalarda ise hem k�z çocuklar�n�n hem de

erkek çocuklar�n�n kayr�ld�§�, dolay�s�yla kar�³�k bir düzen oldu§u görülmü³tür.

Elde edilen sonuçlar hem parametrik hem de semiparametrik Engel e§rilerinin

tahminlerinde tutarl� oldu§unu göstermi³tir.

Anahtar Sözcükler: Hanehalk� içerisinde kaynak bölü³ümü, cinsiyet ayr�m-

c�l�§�, Engel e§risi, Engel metodu, Rothbarth metodu, Harcama e³de§erlili§i

oran�.
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Chapter 1. Introduction

1 Introduction

Turkey, since its foundation as a nation state in 1923, despite its modernization

e�orts which are characterized by expansion of capitalist relations, industrializa-

tion, urbanization, individuation and improvements in civil and human rights,

still carries patriarchal characteristics. This controversy is most evident when

one realizes the fact that although Turkey was a pioneering country in the world

to give right to vote and be elected to women as early as in 1931, there still exists

an unequal status between men and women. The unequal treatment of women

is mostly observed in the practice of arranged marriages; existence of dowry

practices; their rather low labor market participation; and relatively lower edu-

cational attainment. It is often claimed that in patriarchal societies, the roots

of gender discrimination is sown within the family where male child is favored

when it comes to allocation of family resources. In fact, a recent United Nations

Development Programme (UNDP) report (2008) on Turkey states that being

a nonexistent young women in Turkey is worse than nonexistence and attracts

our attention to discriminatory practices for adolescents as:

�The situation of adolescents in Turkey is complicated by gender

disparities that still re�ect and emphasize frequently the traditional

preference of men and boys over women and girls� (60).

However, with the rapid urbanization and the related transformation in the

economy as experienced recently in Turkey, one would expect erosion of this

gender discrimination among the children over time. Furthermore, in recent

years, the Turkish government enhanced its e�orts regarding elimination of gen-

der discrimination among children by increasing the number of years compulsory

1



Chapter 1. Introduction

primary school education from �ve to eight years. This policy by itself reduced

the existing 8% gender gap in primary education in 2001, to 4% in 2007; and

17% gender gap in secondary education in 2001 to 8% in 2007. Governmental

campaigns promoting girl schooling such as �Come on girls you are going to

school� have also contributed to this positive development.

The objective of this study is to investigate intrahousehold gender discrim-

ination among children in rural and urban Turkey by using household expen-

ditures obtained from Turkish Statistical Institute (TURKSTAT) Household

Budget Survey for 2003 through 2005. Following, Deaton and Subramanian

(1991) who state that :

�If systematic patterns of discrimination exist, one should expect

them to leave traces in the household consumption pattern� (1)

we resort to Engel Curve method to detect how household expenditure on a

particular good changes with household gender composition. As the proceeding

literature review will reveal, our study improves upon the existing literature on

the following grounds. First this is the only study in Turkey which applies Engel

Curve approach to examine the di�erential treatment by age and sex, concen-

trating on the intrahousehold distribution of of expenditures. Second, merger

of three consecutive Household Budget Surveys for the years 2003, 2004 and

2005 allowed us to work with 42,867 observations which is comparably higher

than the number of observations used in related studies in the literature. This

further enhanced e�ciency of the parameter estimates, and hence the precision

of the hypothesis tests conducted. Third, the Turkish Household Budget Sur-

vey not only allows us to examine a broad range of expenditure categories such

as: health, education, milk, meat, fruit and vegetable, clothing, toys, books,

2



Chapter 1. Introduction

personal care, jewelery and watch, cultural activities, restaurants and hotels,

alcohol and tobacco, but also lets us to di�erentiate between those expenditures

pertaining to adults and to children separately for goods such as clothing and

footwear which the previous literature failed to identify. Fourth, although the

Engel curve method for detecting discrimination among children has been ap-

plied to lower middle income countries, upper middle income countries seem to

be neglected. This study expands the range of countries for which child discrim-

ination is sought by including Turkey, which is classi�ed among upper middle

income class. Last of all, we believe that this study puts considerably more

e�ort on testing the robustness of its results previous studies.

Although the combined e�ect of traditional values, modernization initiatives

and government policies to eradicate the alleged gender discrimination among

boy and girl child make Turkey an interesting laboratory to test the existence

of gender discrimination among children, an extensive literature survey revealed

that there exist no study which adopts the Engel curve method to the Turkish

data. Existing studies on gender discrimination in Turkey have either concen-

trated on labor markets examining the signi�cance of gender wage gap as in

Palaz (2002) and Aktas and Uysal (2012) or the impact of women's labor force

participation, especially in unpaid family labor in small holder agriculture on

the well being of girl child as in Berik and Bilginsoy (2000). The latter study

is particularly important in showing mothers' participation in labor force as an

unpaid agricultural family labor increases relative survival chances of girls. This

is because more equitable health care and nutrition is provided to girls, �as they

come to be seen as valuable in the household� (874).

There are also studies which examine the di�erences in medicare provision

to girls and boys as in Aksit (1989), Cerit and Unalan (1988), none of which

suggest signi�cant gender di�erence. In a similar vein, Hanc�o§lu's (1994) work
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Chapter 1. Introduction

with Turkish Demographic and Health Survey of 1993 on infant child mortality

and morbidity is also inconclusive on the existence of gender bias.

Aytaç and Rankin (2003) on the other hand, using a nationally representative

sample focus on the impact of modernity and traditionality on junior high school

attainment of children in Turkey, concentrating on the factors that may explain

gender inequality in education. Using a logistic regression approach to estimate

the likelihood of graduating from high school for boys and girls, they �nd that

modernization in fact is a key element in eleviating gender di�erences among

boys and girls in the attainment of education. Their �ndings indicate that while

there exists a persistent gender di�erence in educational attainment for those

adolescents who live in rural areas or less developed regions with less educated

parents, with extremely religious fathers as well as for girls with working mothers

and with younger siblings. This gender di�erence in educational attainment

seems to have disappeared for those who live in developed regions/metropolitan

areas and for those children with more educated fathers and mothers.

The remaining of this study is organized as follows: The next chapter pro-

vides a literature survey on studies testing gender discrimination with the ex-

penditure data through two di�erent approaches. Chapter 3 explains the data

used in the study. Chapter 4 is reserved for the presentation of the empirical

methodology used. Chapter 5 presents the results. Finally, chapter 6 concludes.

4



Chapter 2. Literature Review

2 Literature Review

Starting with Deaton's (1987) path breaking study, there has been an increas-

ing interest in exploring the existence of gender bias in intrahousehold alloca-

tion of consumption or expenditure. In testing the gender bias hypothesis, the

literature followed two methodologically di�erent approaches in estimating an

extended version of the the Engel curve which links the demand for a particular

good and the demographic composition to total expenditure. The demographic

composition is de�ned as the fraction of household members in various age-

gender classes.

Existence of signi�cant number of households incurring zero expenditure on

a particular commodity (and hence zero budget share), mostly education, led

one strand of literature to follow the hurdle model. In this approach, concen-

trating only on a particular commodity, education, the household �rst decides

on whether the children in the household consume that commodity at all, a

decision making process modeled by probit, and then for those who decide a

positive expenditure, decision on how much to spend is modeled by Ordinary

Least Squares (OLS). The Engel curve approach on the other hand, uses un-

conditional OLS (including in the model the zero expenditures for all goods

analyzed) with the intention of testing for the total in�uence of demograph-

ics on expenditure including both the e�ects on zero consumption decision, as

well as, the e�ects on the amount of consumption once the decision on positive

consumption is made.

While the studies which used hurdle approach concentrated on only educa-

tion expenditures in testing the gender bias, the studies that used Engel curve

approach have embraced a larger number of commodities for the same purpose.

Furthermore, while the hurdle approach fails to distinguish between two cat-

egories, adult and child goods, with Engel curve approach using Rothbarth's
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Chapter 2. Literature Review

method (1943), adult goods can also be analyzed separately in order to provide

additional and supporting information on the cost of a child within a certain age

group and gender classi�cation. In what follows, we provide a brief literature

review of these studies which followed two distinct approaches.

2.1 Studies that use Engel and Rothbarth Approaches

In their pioneering work, Deaton and Subramanian (1991) using the 38th round

of the National Sample Survey (NSS) from the Maharashtra state sample con-

ducted in 1983, estimate the Working-Leser speci�cation to test the gender bias

on household expenditure patterns. Their data set which consist of 5,500 urban

and 5,630 rural households include 10 distinct food expenditure items with-

out allowing one to distinguish between speci�c adult and child consumption

shares as well as education and health expenditures. Their results reveal that,

for food items (except for milk) gender di�erences are mainly between adults

rather than children where adult women consume more basic food stu�. In

expenditure items, which one can identify as child goods such as education and

milk, they found pro male bias for 10-14 year age group for education only in

rural areas and 0-4 year age group for milk in urban areas. While the results

indicate no evidence of gender di�erence in medical expenditures in rural areas,

in urban areas 5-9 year old male group seem to have been favored. Deaton

and Subramanian (1991) also adopt the Rothbarth technique which requires

Engel curve estimation over adult goods only, with the objective of comput-

ing Outlay Equivalent Ratios (OER) from the regression coe�cients obtained,

as suggested by Deaton (1989), in order to identify whether a boy is costlier

than a girl. Although Indian NSS data is not the best one to identify poten-

tial adult goods, Deaton and Subramanian choose pan and tobacco, alcohol,
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Chapter 2. Literature Review

male clothing, female clothing, leather footwear, amusement and personal care

as adult goods and compute outlay equivalent ratios. Their subsequent testing

procedure reveals that, of the items listed above as adult goods except for alco-

hol, pan and tobacco are not really adult goods which explain unexpected signs

that they found for the outlay equivalent ratios. The only indication of gender

discrimination among children is for the 0-4 age group where the girl child is

discriminated for tobacco and pan expenditures, which �nds its expression as

greater consumption cuts for an additional boy at this age group.

Burgess and Zhuang (2000), tried to explore the phenomena of son prefer-

ence and the consequent problem of excess female mortality in China. Using

1990 Rural Household Sample Survey for two provincial sub samples represent-

ing a poor (Sichuan) and relatively better o� region (Jiangsu), this study tests

whether gender biases tend to erode with modernization employing the method-

ology proposed by Deaton and Muellbauer (1986); Deaton and Subramanian

(1991). Furthermore, by bringing together rural household data with census

data for the same provinces, the paper inspects whether gender related biases

in the allocation of household resources explain the observed outcomes in the

census data which �nds its expression as sex ratios, age speci�c mortality and

enrollment rates. Making use of 5,380 households from Sichuan and 3,364 house-

holds from Jiangsu, Burgess and Zhuang (2000) adopt the Working-Leser Engel

curve speci�cation with seven age sex class each split by gender, concentrate on

food, calorie, health (split as health goods and health services) and education

(split as education goods and education services) shares as left hand side vari-

ables with the belief that di�erential treatment of boys and girls with regards to

these items will have irreversible e�ects on their welfare which can be captured

as an outcome from the 1990 census data. Their results signal no gender bias

in children for food expenditures for age categories 0-4, 5-9, and 10-14 in either

7



Chapter 2. Literature Review

province. The same results hold for calories as well. As for the education goods,

their results suggest pro-male bias in 10-14 age group in Sichuan and in 15-19

age group in Jiangsu. Pro-male bias is also observed on education services for

15-19 age group in both of the provinces but being more pronounced in Sichuan,

which is a relatively poorer province, which signals the impact of moderniza-

tion on eleviating gender di�erences in consumption patterns. The impact of

modernization is even more evident on health goods expenditures where there

is a pro-male bias for 0-4 age group in poorer district Sichuan but no gender

di�erence in none of the age groups in a richer district Jiangsu. For health ser-

vices on the other hand, no gender discrimination is evident in either province.

In adopting the Rothbarth framework which relies on the identi�cation of adult

goods only, their data set failed to propose any good but alcohol and tobacco.

This choice of adult goods which is validated for Jiangsu, was not as clear for

Sichuan where test results were more mixed. Within this framework, the study

reports mostly negative outlay equivalent ratios for child groups as theoretically

expected. Although the magnitude of outlay equivalent ratios are suggestive pro

male bias in overall spending in poorer district Sichuan, but not in Jiangsu; the

F-test conducted reveal no signi�cant di�erence in the same age groups. The

strength of the study lies in its establishment of the link between biases in health

and education spending and the corresponding biases in age speci�c mortality

and enrollment ratios which is obtained from census data. Therefore, authors

conclude that, gender biases in spending leads to gender biases in outcomes.

Following the foot steps of Burgess and Zhuang (2000), Lee (2008) rein-

vestigates the gender bias hypothesis for China, this time using a household

level data set obtained from the China Standards of Living Survey (CLSS) con-

ducted in 1995. Although this study su�ers from a small sample size of 576

households, the sample selected allows the study to identify seven adult goods

8



Chapter 2. Literature Review

listed as alcoholic beverages; cigarettes; eating out; jewelery; stationary prod-

ucts; entertainment and lottery tickets as opposed to two adult goods identi�ed

in the previous study. Furthermore, the test on the nature of the adult goods

validate that all goods considered are in fact ful�ll the de�nition of adult goods.

However, one important shortcoming of this study is its failure to consider the

consumption patterns related to child goods. The results recommends that ex-

penditure on adult goods are insensitive to the number of young children in

the household, and furthermore, the test on outlay equivalent ratios refutes the

existence of gender bias in rural China.

One other study that looks into the e�ects of gender on expenditure patterns

in rural China is that of Gong, Soest and Zhang (2005). They used Rural House-

hold Income Expenditure Survey of the State Statistic Bureau of China (SSB)

and Chinese Academy of Social Science (CASS) conducted in 1995. Although

the data collected contains detailed information on income, expenditures, con-

sumption from self production as well as �nancial assets, labor market status

of the household members, for 7,798 households in rural areas of 19 Chinese

provinces, authors only focus on nuclear families with households consisting

of two parents and one or more children, which reduces the sample size 5,541

households. Following the previous literature, they �rst estimate the tradi-

tional Working-Leser Engel curve speci�cation for alcohol and tobacco, which

they chose as the only typical adult good, food and educational goods. The

strength of this study lies in its scrutiny of the functional form of parametric

speci�cation which led the authors to conduct semi-parametric partial linear

estimation of Engel curves in order to check the robustness of their initial re-

sults as well as for the decision on the most appropriate speci�cation for the

functional forms of the Engel curves.While their tests conclude that the linear

Engel curves are not appropriate for food expenditures, in both the parametric

9



Chapter 2. Literature Review

and semi parametric estimation of the Engel curves they �nd little evidence

of gender discrimination in food and alcohol expenditures. For the educational

expenditures, deviating from the usual convention in the literature, they include

in the partial linear model number of boys and girls attending to school rather

than the total number of boys and girls in a given age group. This of course

makes the estimates conditional on the enrollment decisions. For this category,

while they fail to �nd signi�cant di�erence in the educational expenditures for

the younger age groups, for the older age groups 16-18 and above, their results

indicate lower expenditures for girls than boys. Gong, Soest and Zhang (2005)

enhancing on other studies in the literature, not only investigated the decision

of having more than one child where they clearly showed that the probability of

having a second child signi�cantly increases if the �rst child is a girl, but also

test whether parents' decision to send a child to school depend on the sex of the

child using both a parametric probit model and a semi parametric model. In all

the speci�cations tried, they conclude that there exist a discrimination against

girls where boys are more likely to be sent to school than girls while there is

little evidence of bias in the expenditure of the rest of the goods.

2.2 Studies that use Hurdle Approach

Kingdon (2005) uses Household Survey Data of National Council of Applied

Economic Research (NCAER) conducted in 1994 which covered 33,230 house-

holds across 16 major states in India. The strength of the data set lies on its

education expenditure coverage where educational expenditure is reported for

each individual aged 35 or less. An important weakness of the data set on the

other hand is that, it did not collect comprehensive information on total house-

hold expenditure but only food, health and education expenditure. Therefore,
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Chapter 2. Literature Review

the study which concentrates on detecting gender bias in the intrahousehold

household allocation of educational expenditures had to rely on share of edu-

cational expenditures in the sum of food, health and educational expenditures

rather than total household expenditures. Kingdon (2005) limits the observa-

tions to households who have children of school going age (5-19) which yields

25,954 households. In analyzing the gender bias, the study �rst concentrates

on individual level data by thoroughly exploring means of descriptive statis-

tics. The second stage of this study inspects if the incorrect functional form

is responsible for failure of the conventional Engel curve approach in detect-

ing gender bias. Lastly, they investigate if the reason behind the failure of the

Engel curve approach in detecting gender bias is due to aggregation of data at

the household level. From the individual level data, realizing that 31% of the

households did not incur education spending, the study asked the question if

the households with all-girl children are actually responsible for lower rates of

school participation. They found that all-girl households are nearly 19 percent-

age points more likely to report zero education spending than at least one-boy

households and that, this di�erence is statistically signi�cant. This evidence

led them to conclude that there exists a correlation between the gender com-

position of household child population and the households' decision to incur

positive educational spending. The study then concentrates on the households

that have positive educational expenditure, using individual level data, they not

only show that school enrollment for girls are signi�cantly worse than for boys

but also �nd that per child educational expenditures are lower for girls than

boys. Kingdon (2005) then goes on to the estimation of traditional Engel curve

method where no signi�cant gender discrimination is detected which led him to

further explore why gender biases observed at the individual level are washed

out at the household level. Using hurdle model, and hence separating house-
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holds' decision whether to spend money on child's education and the decision

on how much spend conditional upon spending a positive amount on education,

this study shows that there is more scope for detecting gender discrimination.

In a more recent study, Ziemmermann (2011) reconsiders gender bias in

intrahousehold resource allocation in India with the same considerations as

in Kingdon (2005). This study uses the Indian Human Development Survey

(IHDS) from 2005 which includes nationally representative 41,554 households

from 1503 villages and 971 urban neighborhoods. The data used both individual

and household level responses on education, employment, health, and fertility.

Since the studies' focus is on gender di�erences in educational attainment and

expenditures, this limits observations to those households with children which

leads to a �nal sample size of 32,263 household. Ziemmermann (2011) also ex-

plores the robustness on gender bias results with respect to aggregation level of

data as well as the statistical methodology adopted. The study demonstrates

the existence of gender discrimination against girls for children aged 5-9 which

increases by age, leading to wide spread gender bias once children reach 15-19

age group and that, this result is robust to the aggregation level of data i.e, all-

India versus state level data and household versus individual level data. After

estimating the traditional Engel curve using unconditional OLS regression as

well as probit and conditional OLS speci�cations at the national level as well as

for 16 major Indian states separately, the overall conclusion is that Engel curve

does not fail to detect gender bias in the intrahousehold household allocation of

resources especially in large samples.

Himaz (2009) using data from a sample of 982 households with 2,578 chil-

dren conducted by Young Lives in 2006 for Andhra Pradesh in India estimate

both the Engel curve and the hurdle model to detect gender bias in educational

expenditures. Since the data used includes sub categories of educational expen-
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ditures such as school fees, uniform costs, books, transport and extra tuition

fees, this allowed for further detailed examination of gender bias. The results

from Engel curve estimation demonstrates that there exists a pro-male bias in

the age group 10-14. With the hurdle model, the study was able to show that

part of this bias is due to households' decision to enroll more boys than girls as

well as to spend more on boys once the decision on school enrollment is made.

For older age groups, the hurdle model shows that there is a pro-male bias for

the school participation decision for the age group of 15-19, however once the

participation decision is made, there exists no gender bias in the level of expen-

diture for boys and girls. This result is is also valid for the quality of education

that the boys and girls attain since girls are as likely to be sent to private schools

as boys. Examination of subcategories of education expenditures revealed no

gender bias except for participation and in extra tuition fees.
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3 Data

The data used in this paper is drawn from the 2003, 2004 and 2005 Household

Budget Survey (HBS) for Turkey conducted by TURKSTAT. The Household

Budget Survey is a crucial source providing information on socio-economic struc-

ture; standards of living; and consumption patterns of households. In addition

it is a useful tool that helps the policy makers determine the the needs of the

society, and to verify the e�ectiveness of the socio-economic policies adopted.

HBS displays households' consumption patterns, income levels according to their

socio-economic groups by classifying them as the residents of urban and rural

and provinces, disseminates invaluable information on consumption habits, allo-

cation of resources on various goods and services, socio-economic characteristics

of the household, employment status of household members as well as the total

income of the household and the source of income.

In terms of geographical coverage HBS classi�es all settlements in Turkey

in two strata as urban and rural areas. HBS adopts the de�nition of rural and

urban settlements of State Planning Organization and de�nes urban settlement

as residences where the population is 20,001 and more, and rural settlement as

residences where the population is 20,000 and less.

2003 HBS is conducted on di�erent 1,512 urban and 648 rural households

every month which sums up to 25,920 households for the entire year. 2004

and 2005 surveys interviewed 720 households from each of the urban and rural

residences on a monthly basis which totaled to 8,640 households for the entire

year. This study which appends 2003, 2004 and 2005 HBSs, uses data on all

the reported 42,867 households where 12,619 are classi�ed as rural households

and 30,248 as urban households.

Each survey is conducted between 1st of January and 31th of December.

HBS collects the data on a national sample of household that resides within
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Turkish Republic borders. Households are selected randomly from a frame where

the frame provides a list of all households and household members. However, the

institutionalized population such as people living in elderly houses, rest homes,

prisons, military barracks, hotels and hospitals with special characteristics are

excluded from the listing. The sampling frame of the survey is obtained from

two sources. The �rst source is Census of Building that has been conducted

by Turkish Statistical Institute in 2000 and data from 2000 Numbering Study

Building List-Form 1 which provides information for those residences that have

access to municipality services. Second source is the listing of 1997 Census,

which provides information on residences were municipality services are not

provided (villages). The sampling method used is a strati�ed two-stage cluster

where at �rst stage, the selection is from a list of clusters of households and

in the second stage, households themselves are selected. Clusters, that are

obtained from the frame are randomly selected with probability proportional to

the population. Once the clusters are chosen, households are selected from the

address update listing. In situations where selected household cannot attend

the survey, substitution principle takes place. In the presence of non response1,

the survey is not conducted with that speci�c household.

To reduce the incidence of non-sampling errors, households are required to

maintain expenditure diaries on a daily basis over the course of an entire year.

These diaries are presented to the head of the household prior to the survey and

explained thoroughly how to keep records. The household renews the log book

every week through the month. In order to con�ne the international standards

and country conditions, these multifunctional, comprehensive, long term surveys

are organized by quali�ed units for collecting, checking and processing the data.

1In cases when the household declines to participate in attend the survey, or not present
at home during the survey period, as well when they start the survey but decline to complete
it, when they move to another house during the survey period, when they fail to respond due
to health problems.

15



Chapter 3. Data

The survey provides three main groups of variables. First, household socio-

economic status. Second is the household consumption expenditures. The con-

cept of household expenditure used in this paper is the value of annual con-

sumption of goods and services. Consumption variable consists of purchases of

items such as; consumption from self production; consumption during the month

from self produced and stocked; individuals that obtain goods and services from

their work place; purchase of goods for gift/help purposes. Total household

expenditure thus consists of food, alcohol and tobacco, clothing, housing expen-

ditures, health, transportation, communication, cultural activities, education,

restaurant, hotel, and services expenditures. Third, the survey also collects

information on household members including their number, age, sex, and occu-

pation2.

2For further detail on the Household Budget Survey see chapter �De�nitions and Concepts
and Method Applied in Household Budget Survey� from the data booklet of Turkish HBS.
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4 Methodology

4.1 Parametric Approach

Demand analysis in cross-section studies is crucial in explaining behavioral dif-

ferences in intrahousehold allocation of resources. Behavioral di�erences are

driven by household characteristics which are constituted of demographic com-

position of the family and the total expenditure. The most common method

that links the demand for a particular good qi, to total expenditure x is called

Engel curve and it takes the form;

qi = gi(x) (1)

where equation (1) suppresses the household demographic composition and

prices are absorbed in the functional form. Since cross section analysis assume

that there is no price variation (i.e., prices that households face are identical),

the homogeneity property of demand functions does not hold, whereas adding-up

requirement still remains signi�cant. Therefore, equation (1) can be multiplied

by pi to obtain the expenditure for the ith good, piqi, as a function of total

expenditure x, which is referred as Engel curve.

Various functional forms has been tried for the Engel curve speci�cation

such as double logarithmic, semi logarithmic (qi = αi + βilogx) , log reciprocal

(log qi = αi − β1x−1) as proposed by Prais and Houthakker (1955), as well as

more complex forms as the cumulative distribution function of the lognormal

distribution. However, these functional forms failed to satisfy the adding-up

criteria which questioned the theoretical plausabilities of these models. The

�rst functional form that is in conformity with the underlying utility function

was proposed by Working (1943) and used by Leser (1963) which established
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a linear relationship between the share of the budget devoted to each good wi

and the logarithm of total expenditure,

wi = αi + βi log x (2)

where αi and βi are parameters to be estimated. Adding up requirement is

satis�ed when
∑
αi = 1 , and

∑
βi = 0 which leads to sum of budget shares

being unity i.e.,
∑
wi = 1. Hence, if equation (2) is estimated for each of

the expenditure items by OLS, the parameter estimates will satisfy the adding

up requirement automatically. This model is also nested in the Almost Ideal

Demand System developed by Deaton and Muellbauer (1980) as well as in the

Indirect Translog Model of Jorgenson (1980).

Since Turkish Household Budget Survey does not collect information on in-

dividual consumption levels within the household, one can indirectly trace sys-

tematic gender based allocations within the gender composition of the family

and its aggregate consumption patterns. Therefore, the Working Leser Engel

form is extended to include household demographic composition where the de-

mographic variables are decomposed in to di�erent age classes (nk) which are

further separated by gender (γik) in order to detect how the children of same

ages but of opposite sexes a�ect intrahousehold allocation of resources:

wi = αi + βiln(x/n) + ηiln n +

K−1∑
k=1

γik(nk/n) + τiz + ui. (3)

In this speci�cation, wi is the budget share of good i, x is total expenditure, n

is household size, nj is the number of people in the age-sex class j where there

are K such demographic categories in total, and ui is the error term for the ith

good. The dummy variable z is added to capture the general time e�ects since

three consecutive year cross-section data are merged for the estimation of the
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model.

In Working's Engel curve speci�cation, βi scrutinize whether the goods are

luxury, for those goods which take a larger share in the budget as total expen-

diture increases, necessity, those that are taking a smaller share in the budget

as the household gets better o�, and inferior, which is designated by a decrease

in demand (absolutely) as the expenditure or the income of the household in-

creases. For those goods that are luxury, βi > 0 which implies the total expen-

diture elasticity being greater than unity, and necessity when βi < 0 implying

a total expenditure elasticity less than unity3. The K demographic categories

adopted in this study categorize the demographic variables of the households

by age and sex.

In estimating (3), the selected 12 demographic categories partition six age

categories 0-4, 5-9, 10-14, 15-25, 26-54, 55 and above with respect to gender

as males and females. Of the K selected categories only K − 1, i.e., 11 ratios,

nk/n, are formed to be included in the regression where the male aged 26-54

category is the omitted variable. The coe�cient γik shows the marginal e�ect of

increasing nk/n by replacing men aged 26-54 by a person of type k on the budget

share while holding everything else constant. The sign and the magnitude of

the coe�cient γik also shows commodity ith's relevance to a particular age and

gender category i.e., for the adult males one should expect the γik coe�cient

for alcohol and tobacco to be signi�cantly positive. In this study, both the

demographic variables and household size are treated exogenous variables. One

possible explanation for this is that unobserved factors that e�ect fertility may

be correlated with unobserved factors that determine consumption preferences.

However, it is impossible to include these unobserved factors with the cross-

section data.
3Note that, household size, n, is included in addition to the total expenditure so that

household scale (ηi) has a detached e�ect from total expenditure on the demand of good i.
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To test gender bias, a series of F-tests are employed with the null hypothesis

being the equality of coe�cients by gender, γij = γik where j and k re�ects boys

and girls in the same age category. When the null hypothesis is rejected i.e.,

that there exist a gender bias, the parameter estimates of the original model is

referred to in order to detect the direction of bias. In this regard, this study

employs six F-tests, where �ve of them compute one degree of freedom tests

concerning each age category separately, while the last test is a four degree of

freedom test for the hypothesis that there are no gender di�erences among all

children (those aged under 14).

4.1.1 Engel Approach

One of the most straightforward and widely used method in identifying equiva-

lence scales is de�ned by Engel (1857) where the identifying assumption is based

on the premise that households with same budget shares devoted to food but

varying demographic composition are equally well o�. Hence, by comparing

coe�cients of demographic variables, one can compute the cost of a children

for the household. This study extends this terminology by exploring how the

household demand is in�uenced with household demographic/gender composi-

tion. Pro-male bias is evident as families devoting signi�cantly more budget

share of that particular good for the son of the family compared to the daugh-

ter i.e, γij > γik where j and k re�ect boys and girls in the same age class

respectively.

The �rst group of goods were chosen such that di�erential allocation of these

goods within the family may have irreversible e�ects for the future of the child.

While selecting these goods, only the goods that are or may be consumed ex-

clusively by children are considered and these are named as child goods. Hence,
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child goods include books, toys games and hobbies, child footwear, child cloth-

ing, fruit and vegetable, meat, education, and health. The data set employed

is rich enough to disaggregate the adult category 15-54 into 15-25 and 26-54 in

order to capture the gender bias in human investment in terms of higher edu-

cation. In fact, this is an important source of information for a middle income

country, a point disregarded in previous empirical applications.

4.1.2 Rothbarth Approach

The second approach is based on the extension of Rothbarth method (1943) for

measuring the cost of a child. According to this method, expenditures on adult

goods is an indicator of welfare of parents. Hence, if additional child into the

family reduces the consumption of adult goods (negative income e�ect), this

will naturally lead to a welfare loss for the parents.

This method can only be employed if one can de�ne a set of goods that are

consumed exclusively by adults, and that children have only income e�ects (no

substitution e�ects). Deaton (1989) extended this methodology and formulated

a test on the gender hypothesis using household expenditure. As mentioned

above, since budget shares add up to unity, a reduction in the budget for a

good, for example adult good, will be o�set by increased budget share devoted

to another good such as child good. Therefore, adults by decreasing their own

consumption goods, will channel their resources for the needs of their children.

Hence, gender discrimination favoring boys will be apparent if these negative

income e�ects are signi�cantly greater for boys (being more negative) than for

girls in the same age category, which implies that parents make more room in

the family budget for boys compared to girls.

The procedure starts with the extension of the Working's Engel curve spec-
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i�cation. The estimation now is only limited to a set of adult goods which

are identi�ed as: alcohol and tobacco, restaurant and hotel, cultural activity,

women footwear, men footwear, women clothing, men clothing, women personal

care, jewelry and watch expenditures. Then, outlay equivalent ratio (OER) is

de�ned as;

πij =
∂qi/∂nj
∂qi/∂x

÷ x

n
(4)

where i refers the adult good and j is the demographic category. The ratio,

πij , expresses the e�ect of an additional person in the jth demographic category

on consumption on adult good i in terms of the increase in total expenditure

which produces the same change in expenditure on that commodity, written as

a function of per capita expenditure (Burgess et.al, 2000, 7). In other words,

given the estimation results, OER calculates the equivalent reduction in the

income when a child of a certain age and gender group is introduced to the

family. Once the regression equation (3) is estimated by OLS, πij ratios are

calculated using coe�cient estimates for ηi, βi and γi as:

πij =
(ηi − βi)− γij −

∑K−1
k=1 γik(nk/n)

wi + βi
(5)

where the γik for the male 26-54 demographic category is zero. Estimates of

the con�dence intervals of each πij ratios are obtained by bootstrapping the

sample 99 times. Instead of calculating OER for each household, the OERs are

computed at the mean values of the data i.e., means of (nk/n) and wi.

If adult goods are identi�ed correctly, we would expect the OER's to be

signi�cantly negative for the children indicating that presence of a child depress

the spending of the adults. For adult category on the other hand, we would

expect the ratios to be large and positive. OERs also re�ect the direction of bias
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such as discrimination against girls would be expressed as πij being signi�cantly

more negative compared to πik for adult good i, where j and k re�ects the boys

and the girls in the same age category.

The intuition of equation 5 is presented in Figure 1. Since the identi�ed

adult goods are normal goods, the Engel curves are upward sloping. The e�ect

of an additional child on the share of an adult good is known from the estimated

γ coe�cients which corresponds to B in the �gure. The slope of the Engel curves

are also obtained from the estimated β coe�cients, which corresponds to 4 in

the �gure. Therefore, making use of the slope (rise over run) the equivalent

reduction in per capita income can be calculated, A.

As mentioned earlier, the method relies on two premises; �rst, if goods that

are de�ned are indeed adult goods and second, if children cause no substitution

e�ects on the consumption of these goods. If these two requirements are satis-

�ed, the OERs will be equal for all adult goods. Deaton (1989) proposed a test

of an additional implication of the same assumptions. The testing procedure

starts with estimating

piqi = b0i + b1XG + cijnj + diZ + vi (6)

where expenditure on each individual adult good is regressed on total expendi-

ture of adult goods XG, the same set of demographic categories nj , and on the

array of control variables, Z. The method relies on the premise that children can

a�ect spending on adult goods through only the total expenditure (an income

e�ect). Therefore, after controlling the total expenditure on adult goods, chil-

dren will have no e�ect on expenditure of individual adult goods (there are no

substitution e�ects). Therefore, the test to verify the nature of the adult goods

is simply a joint signi�cance test of the children category. One issue of this

method is the bias that results from regressing expenditure on individual adult
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goods to total expenditure of adult goods which is caused by the measurement

error in these two variables. To overcome this problem, total food expenditure

is used as an instrumental variable for total expenditure on adult goods.

4.2 Semiparametric Approach

The linear speci�cation of Working (1943) and Leser (1963) has been widely

used for the Engel curve due to the convenient features satisfying the require-

ments of utility functions, in particular, adding up. However, recent studies

have argued that linear speci�cation for Engel curve may not be convenient

for some commodities, (see for relevant examples, Banks et. al, 1997, Blundell

et. al,1999, Lewbel et. al, 1991). Banks et. al, (1997) for example, showed

that for the U.K data, linearity of the Engel curves for the food category are

not rejected, however for other goods such as alcohol and clothing expenditures,

nonparametric analysis of Engel curves required the inclusion of quadratic terms

of the logarithm of the total expenditure in the model.

Nonparametric approach that has been used to observe the behavior of the

functional form has the advantage of preventing model misspeci�cation since

it does not force any functional form speci�cation on the model. However,

the infeasibility of this approach comes with curse of dimensionality caused by

large number of control variables (including demographic categories) but limited

observations. Gong et. al, (2005) explains this problem as �Fully nonparametric

estimator then su�er from the curse of dimensionality: due to the slow rate of

convergence of the estimator, the estimates will not be accurate in �nite samples�

(517). Since this study aims to investigate the gender bias in intrahousehold

allocation of resources, the right hand side variables include detailed information

of male and female categories in various age categories. Hence, with the sample
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of 42,867 observations, the dimension of the explanatory variables get su�ciently

large leading to infeasibility of the nonparametric estimation technique.

To avoid the curse of dimensionality, this study used a semiparametric par-

tial linear model where the plausibility of the model comes with the �exible

functional form in the relationship between logarithm of per capita expendi-

ture, ln(x/n), and budget share of the ith good, wi. The extended partial linear

model that encompasses Working's (1943) Engel curve speci�cation takes the

form:

w = β′z + f(x/n) + ε (7)

where the family demographic composition variables γ, household size n and

the time dummies τ enter through the parametric part β′z. Therefore, the F-

test for gender di�erences in intrahousehold resource allocation concerns the β

vector. The nonparametric component of the model is f(), which is an unknown

function and since it is consisted of only one variable, the curse of dimensionality

is resolved.

This partial linear regression model for the Engel curve speci�cation is esti-

mated using Yatchew's (2003) di�erencing method. According to this method,

the regression e�ect is removed with the premise that x's that are close will

have corresponding values of the regression function that are close. Therefore,

before the estimation, the data is reordered so that the nonparametric variable,

per capita total expenditure, is in an increasing order. Hence, �rst di�erencing

equation (7) will remove the nonparametric component f():

wi − wi−1 ∼= β′(zi − zi−1) + (εi − εi−1). (8)

Since the di�erencing method removes the nonparametric component of the
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model, the inferences on β as well as the F-tests to explore gender di�erences

is computed as if there were no nonparametric variable f() in the model in

the �rst place. The di�erencing technique is used both for the Engel Approach

for child goods as well as for the Rothbarth approach for adult goods. The

same F-tests that are used for parametric models are conducted over the �rst

di�erenced demographic categories to check the robustness of the results.

After estimating the β coe�cients from equation (8), the study uses semi-

parametric estimation technique to make inferences on f() as if β were known:

wi − ziβ̂diff = zi(β − β̂diff ) + f(xi/n) + εi ∼= f(xi/n) + εi. (9)

This step of the estimation concerning the component f() is crucial for the

calculation of OERs since under the semiparametric identi�cation of the model,

the OER takes the form of:

πij =
∂qi/∂nj
∂qi/∂x

÷ x

n
=
ηi − f ′( xn )

x
n + γij −

∑K−1
k=1 (nkn )

wi + f ′( xn )
x
n

(10)

Therefore, f ′(x/n) which is in equation (10) is estimated from (9) by locally

linear least square estimation technique. Hence, the consistency and the optimal

rate of convergence properties will hold because β̂diff will converge su�ciently

quickly to β that the approximation in the last part of equation (9) will leave

the asymptotic arguments una�ected (Yatchew 2003, 8).
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5 Results

5.1 Engel Approach

Tables 1 and 2 list the summary statistics for the variables that are used in the

regression analysis for both rural and urban provinces of Turkey respectively.

Both tables include eighteen budget shares, as well as the explanatory variables

included in each of the regression analysis. In this section, the �rst nine goods

that are considered as child goods will be tested for gender di�erences in the

intrahousehold resource allocation while the remaining goods will be discussed

in section 5.0.2.

For the rural area statistics, fruit and vegetables constitute the key elements

in the budget share, accounting 11% of the total expenditures. Expenditures

on meat have the second highest share comprising 5% of the budget. Books

and toys games and hobbies on the other hand, are those child goods with the

lowest share in households' budget, accounting for 0.09% and 0.04% of the total

expenditures respectively. Expenditure patterns for the child goods are similar

across the urban and rural provinces except for the book expenditures. While

the book expenditures share is 0.18% of the budget in urban provinces, this

expenditure item comprises the lowest portion of the budget (0.09%) in rural

areas. As in rural, urban provinces also spend most of their resources on fruit

and vegetable that accounts 7% of the budget, followed by expenditures on meat

with a share of 4%, while toys, games and hobbies with 0.08% share in total

expenditures receive the least share.

Although 64% of the rural households and 77% of the urban households

record purchases on milk, meat and on fruit and vegetables, only 6%, 6%, 12%

and 24% of households record purchases on education, books, child footwear and

child clothing respectively in the rural provinces. The positive response rates
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for those expenditure items are 14%, 12%, 12% and 29% respectively for the

urban provinces. Although substantial fraction of households do not consume

these goods, this study still concentrates on these expenditure items since these

are the key items where the discrimination against girls is strongly expected.

Contradictory to the rather minimal response rates, i.e., positive expenditures,

observed in other studies, health expenditures in Turkey, with 41% rural and

45% urban households recording positive expenditures, constitute the second

highest positive response rate after the basic food commodities.

The results from estimates of equation (3) for nine child goods are presented

in Table 3 and Table 4 for rural and urban provinces respectively. Among

these nine goods, for both the rural and urban households, only milk and fruit

and vegetables have been identi�ed as necessities, with respective negative β

coe�cients. The respective β coe�cients for the necessity good milk are -0.08

in rural and -0.04 in urban provinces and the corresponding β estimates for

fruit and vegetables are -0.038 in rural and -0.030 in urban provinces. For

the remaining goods, the positive β coe�cients are indicative of luxuries for

both the rural and urban households. The demographic coe�cients γik are also

important since the sign and the magnitude of this coe�cient shows commodity

ith's relevance to a particular age and gender category. In this respect, one

should note that for goods such as: toys, games and hobbies; child footwear;

and child clothing, positive and signi�cant γ coe�cients tend to rise until the

age of 14 for both sexes, indicating an increased demand (except for toys games

and hobbies) until this age. The rather insigni�cant and/or close to zero γ

coe�cients for such goods after the age category 10-14 con�rm that these are

in fact child goods.

The gender bias in intrahousehold resource allocation for rural and urban

household are tested through a series of F-tests reported at the bottom panel of
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Table 3 and Table 4 respectively. The �rst four rows (under Table3 and Table 4)

tests the equality of male and female coe�cients for �ve age ranges; 0-4, 5-9, 10-

14, 15-25 while the �fth row tests the joint signi�cance of children demographic

variables with the null hypothesis that there are no di�erence among children

(those aged under 14). For the rural provinces, signi�cant F-statistics together

with the the direction of the γ coe�cients reveal that young girls are favored in

book expenditures. Coe�cient estimates for 0-4 demographic category for book

expenditures are 0.002 for girls and zero for boys indicate that families spend

more on books when a young girl comes to the family compared to a boy of the

same age. The positive and relatively larger γ coe�cient for heath expenditures,

0.003 for girls of age category 15-25 once compared with -0.007 for boys at the

same age group, indicates that girls are favored in terms of health expenditures4.

On the other hand the signi�cant F-tests shows that, families devote more of

their resources to boys for expenditure items toys, games and hobbies (coe�cient

for males 0.002 and 0.001 for females); child clothing (coe�cient for males 0.0039

and 0.0029 for females) both at the age category 5-9, as well as on meat (0.010

for males and -0.005 for females) and health expenditures (0 for males and

-0.014 for females) for the ages between 10-14. Although more pronounced

gender biases are expected to be found for the remaining goods, in spite of

larger point estimates of the demographic coe�cients, the F-statistics do not

indicate any signi�cant gender di�erence. For instance, although coe�cient

for milk expenditure for 0-4 age category are relatively larger for boys 0.011

compared to girls 0.009, test statistics reveal that there is no suggestion that

milk is provided more generously to boys at these age categories. The same

conclusion holds for education expenditures, while one would expect strongest

gender di�erences in the consumption of this good. Although, the coe�cient

4This is because, the share of this expenditure type increases when a girl of this age group
is introduced to the family and decreases for a boy of the same age category.
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estimates show that girls of 5-9 age category have a greater positive e�ect on

the increased share of education expenditure (0.005 for girls and 0.001 for boys),

test statistics reveal that there is no signi�cant gender di�erence in education

expenditures. The last F-test reveal that for all child goods, except for meat

expenditures, there is signi�cant gender di�erence among children of di�erent

age groups. This can be interpreted as children of di�erent ages and gender

have di�erent needs which are re�ected on the demand patterns of these goods.

For the urban provinces, the results indicate existence of gender bias for

goods such as: child footwear; fruit and vegetables; toys, games and hobbies;

and health. However, for some commodities such as books; child clothing; and

meat the gender bias detected in the rural areas, seem to have disappeared in

the urban provinces. According to the signi�cant F-statistics and γ coe�cients,

more is spent on fruit and vegetables, and health expenditures for females aged

15-25 as compared to males of the same age group. These are re�ected in the

γ coe�cients as -0.004 for females and -0.009 for males in the consumption of

fruit and vegetable and 0.007 for females and -0.004 for males in the health

expenditures. On the other hand, results indicate that, there exists a gender

bias in favor of boys in such expenditure items as: toys games and hobbies for

both the age groups 0-4 and 5-9; and child footwear for the age category 10-14.

The overall results that are summarized in Table 5 indicate that for both

the rural and urban provinces, there is no strong pattern in the direction of

the bias. These results are striking since the pioneering works that used Engel

method failed to show any signi�cant gender di�erence on the whole, even in

countries where outcome data such as sex ratios, mortality rates were strongly

suggesting gender bias. On the other hand, the results obtained in this study

reveals statistically signi�cant gender di�erences in the consumption of many

child goods. This may be in fact a result of a larger sample size that is used as
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well as the quality of the data set as mentioned earlier5.

5.1.1 Rothbarth Approach

Table 1 and Table 2 also record the summary statistics for the adult goods in

urban and rural provinces respectively. Not surprisingly, in both the regions the

largest share of the budget is devoted to alcohol and tobacco expenditure with

a budget share of 5.3% and 4.6% for rural and urban areas. This expenditure

item is also the one where 60% of households reported positive expenditure

shares. Restaurants and hotel expenditures ranked second in terms of its share in

households' budget comprising 2.7% of the budget in rural areas, and doubling to

4.1% in urban provinces, which can be considered as an indicator of modernity.

On the other hand, men footwear and men clothing take relatively higher budget

shares 0.6% and 1.3% relatively to women foot wear and women clothing 0.4%

and 1.5%, an outcome which one expects to observe in patriarchal societies.

Demand patterns for all the goods are again consistent in both the rural and

urban provinces. Expenditure item, women personal care is ranked �rst among

the commodities that are frequently purchased with, on the average, 82% of

the households reporting positive expenditure shares. On the other hand, due

to infrequent purchase of jewelry and watches, this item comprise the lowest

budget share 0.03% and the lowest reported positive expenditures share of 8%

on the average.

Table 6 and Table 7 report the estimation results for nine potential adult

goods consumed both in rural and urban provinces respectively. Outlay equiv-

alent ratios (OER) that are calculated from these parameter estimates, and

5See Deaton, (1989) for Thailand and Cote D'Ivoire, Ahmad and Morduch (1993) for
Bangladesh, Subramanian and Deaton 1991 for India, Rudd (1993) for Taiwan, and Deaton
(1997) for Pakistan, Gong et. al, (2005) for China.
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asymptotic standard errors that are obtained through bootstrapping method,

are listed in Table 8 and 9 for rural and urban provinces respectively. While the

majority of the OER (πij) ratios are negative for children, for some demographic

categories they are not. In particular, for the rural provinces the demographic

category of 10-14 showed positive e�ects in consumption of women footwear,

men footwear, men clothing and women clothing. However, one should note

that the positive OERs occur when the demographic category is genderly re-

lated to the consumption of that particular good. For instance the OER ratio

for girls in the consumption of women footwear is positive while for the same

age category it is negative for boys. Therefore, these unexpected signs may be

due to children of older ages consuming adult goods. Positive OERs on the

restaurant and hotels and cultural activities also indicate that there seems no

reason to suppose that children do not get access to these goods. Positive values

of OER for 0-4 and 5-9 age categories in alcohol and tobacco consumption on

the other hand, may suggest two possibilities: either some boys and girls begin

to drink wine early in life, or families with young boys and girls drink more wine

(Lee 2008, 91). In contrast to the negative πij ratios for children, one should

expect these ratios to be positive for adult demographic categories, at least for

some of the adult goods. Except for the expenditure on cultural activities, adult

males do indeed show positive OER for alcohol and tobacco, restaurant and ho-

tels, men footwear, men clothing, jewelry and watches categories. One should

also note the strong relevance of alcohol and tobacco, and restaurant and hotels

expenditures to adult male categories with signi�cant and relatively large e�ects

compared to adult females (who induce consistently negative e�ect on the con-

sumption of these goods). Adult females on the other hand have the expected

positive signs for the OERs except for women personal care expenditures.

The formal tests suggested by Deaton (1989) also veri�ed that unexpected
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signs for some OERs due the fact that some goods that are considered as adult

goods were in fact not adult goods. These tests results that check for the

validity of potential adult goods are reported in Table 10. For rural provinces

the test reveals that four out of nine adult goods are indeed adult goods while for

urban provinces, only two category of adult good is veri�ed. Accordingly, adult

goods for rural provinces are constituted of alcohol and tobacco; restaurants and

hotels; and cultural activities; jewelry and watches and for urban households the

veri�ed adult goods are alcohol and tobacco; jewelry and watch expenditures.

This is perhaps an advancement compared to the previous literature since their

�ndings were limited only to one category6. The signs of the OER's for rural

provinces are as expected for those expenditure items that are validated as adult

goods. For the urban provinces on the other hand, the wrong sign of the OERs

still remains where boys and girls aged 0-4 and girls aged 5-9 have large and

signi�cant e�ect on the consumption of alcohol and tobacco and on jewelry

and watch expenditures. Lee (2008) attribute these incorrect signs of OERs in

children groups to sampling variations.

To make these income e�ects more interpretable, we conduct F-tests that

are reported in the bottom panel of Table 6 and Table 7. The test results reveal

that, in rural provinces the presence of 15-25 demographic category exert neg-

ative e�ects on the alcohol and tobacco, restaurants and hotels and in cultural

activities consumption. In regression (3), the γ coe�cients from the budget

share devoted alcohol and tobacco are -0.106 for females and -0.035 for males

in the 15-25 age category. For the same demographic category, the coe�cients

from restaurants and hotels are -0.051 for females and -0.022 for males. Hence,

these results suggest that, for the 15-25 demographic category, adults reduce

6Deaton et. al, (1989) for Thailand could not verify the validity of adult goods. Deaton et.
al, (1991) veri�ed only tobacco as an adult good for India. Burguess (2000) validated alcohol,
tobacco and tea as valid adult goods and Gong et. al, (2005) could only de�ne one category
of adult good, alcohol and tobacco.
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their consumption of alcohol and tobacco as well as restaurants and hotels and

divert more resources to the females compared to males i.e., females in this age

category are favored. In addition, budget share devoted to restaurants and ho-

tels, show signi�cant F-statistics for the 5-9 demographic category. According

to the parameter estimates, the female coe�cient of this demographic category

is -0.039 while for the male is -0.051 indicating that for this age group, families

reduce more of their restaurant and hotel expenditures in order to channel their

resources for the needs of the male rather than the female. The last F-statistics

show signi�cant values for restaurants and hotels, and cultural activities cate-

gories respectively, indicating for all adult goods, except for alcohol and tobacco

expenditures, there is signi�cant gender e�ects among children.

Signi�cant F-statistics indicate that for urban households, there exists a

strong female bias for 15-25 age category in the alcohol and tobacco expenditure.

The female demographic coe�cient γ of this age group is -0.058 while the male

the coe�cient is -0.025 indicating that urban households also cut more of their

adult expenditure for girls to accommodate their needs compared to boys of the

same age.

Summary results showing the direction of the gender biases are presented

in Table 11. The overall picture suggests that there is a strong pattern in the

15-25 female demographic category revealing that females of this age group

are favored in the family. In other words, teenage girls are costlier for their

parents. These results in fact are striking since the previous evidence that used

Rothbarth method to detect gender bias in China, Pakistan, India, Taiwan,

Bangladesh, Cote d'Ivoire and Thailand have failed to �nd signi�cant gender

di�erence although the outcome data were highly suggestive of son preference7.

7See Burgess (2000), Lee (2008) and Gong et. al, (2005) for China, Deaton (1997) for the
review of results.
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5.1.2 Robustness analysis with semiparametric methods

The robustness of the results are validated with semiparametric analysis. Table

12 and Table 13 reports the estimated coe�cients and F-statistics obtained by

di�erencing method for Engel Approach and Table 14 and Table 15 reports the

results on Rothbarth Approach for both rural and urban provinces of Turkey.

These results indicate the direction of the biases remain consistent with the

parametric analysis.

For the Engel Approach, in addition to the same results with regards to

the direction of the gender biases with parametric estimation, the semiparamet-

ric estimation showed some additional signi�cant gender di�erences. Although

the signi�cant gender di�erences in child clothing and health category disap-

peared in semiparametric analysis, additional gender di�erences are found in

areas of milk, meat expenditures in rural provinces. The F-tests and the rel-

evant coe�cient estimates indicate that for 15-25 demographic category, milk

is provided more generously for females whereas in the 5-9 and 10-14 category,

families spend more on meat for boys rural provinces. For urban, the results

obtained from parametric and semiparametric estimations are also inline. Ad-

ditional gender biases are detected in toys, games and hobbies, and child foot

wear categories. The coe�cient estimates of the 15-25 demographic category

showed that toys, games and hobbies are provided more generously for females

while families spend more for boys aged 10-14 on child foot wear.

The OERs for semiparametric estimation are presented in Table 16 and the

coe�cient estimates for the Rortbarth method are reported in Table 14 and 15

for rural and urban provinces respectively. For rural households, although the

signi�cant gender di�erence that are found in restaurant and hotel expenditures

have disappeared, the rest of the results are are consistent with the parametric

analysis. For urban, the results are also inline with the parametric estimation
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of alcohol and tobacco expenditure share. Therefore one can conclude that,the

results of both the Engel and Rothbarth methods are not sensitive to the choice

of the Working Leser form.
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6 Conclusion

This study analyzed intrahousehold gender bias in consumption patterns for

rural and urban provinces of Turkey using TURKSTAT's Household Budget

Survey for the years 2003, 2004 and 2005. The study was based on extended

version of the Working-Leser Engel curve. In estimating this curve the two

di�erent approaches that have been adopted are the Engel approach that uses

child goods and, the Rothbarth approach that uses adult goods. The reason for

using two di�erent approaches is due to the premise that budget shares of all the

goods add up to unity. Therefore, when the budget share of a particular good

increases, economies are made elsewhere in the budget, leading to decreased

budget share of another good. For instance, if families spend more on educa-

tional expenditures, then the adult consumption on alcohol and tobacco will

decrease in order to divert the resources for the needs of the children. Hence,

gender bias in intrahousehold resource allocation will be evident if more resource

is spend or devoted more on a particular gender of a certain demographic cat-

egory. The study also compared parametric and semiparametric estimates of

Engel curves to test the robustness of the conclusions reached in the parametric

estimation of both the Engel and the Rothbarth approaches.

The results based on Engel approach are indicative of signi�cant gender bias.

However the pattern of the gender bias indicates that there is no clear pattern.

In rural settings, girl bias is evident on book and health expenditures. On the

other hand, the existence of boy bias is evident in expenditure items such as toys

games and hobbies; child clothing; meat; and health. In urban provinces on the

other hand, girl bias is evident in health and fruit and vegetable categories. Boy

bias still remains in similar goods; toys, games and hobbies and child footwear.

In the Rothbarth approach, the set of selected potential adult goods are

estimated. From the estimated coe�cients OERs are calculated which show
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equivalent reduction in the size of the income when a child of a certain de-

mographic and gender category is introduced into the family. In theory, one

should expect an additional child in the family to depress the adult consump-

tion leading to negative OER and vice verse for an additional adult. However,

unexpected signs for some of the OER's questioned the validity of the selected

adult goods. The veri�cation test on the adult goods revealed that only alcohol

and tobacco; restaurants and hotels; cultural activities; jewelry and watch for

rural and alcohol and tobacco; and jewelry and watch expenditures for urban are

in fact adult goods. Hence, veri�ed OERs showed expected signs. F-statistics

for testing gender bias among all the demographic categories revealed strong

evidence that families favor teenage girls. This result is evident in substantial

savings in some adult expenditures where families reduce more of their alcohol

and tobacco, restaurant and hotel, and cultural activities consumption to devote

more resources for girls aged 15-25 in rural provinces. For the urban areas, the

results also support girl bias in alcohol and tobacco expenditures for the 15-25

demographic category.

Semiparametric analysis are robust to the results of the parametric approach.

In addition to the previous �ndings, semiparametric analysis revealed couple of

more expenditure items where gender di�erentials are signi�cantly observed. For

the Engel approach, The F-tests and the relevant coe�cient estimates indicate

that, milk is provided more generously for females whereas, families spend more

on meat for boys in rural provinces. For the urban areas, the results obtained

from the parametric and semiparametric estimations are also in conformity.

Additional gender biases are detected in toys, games and hobbies, and child

foot wear categories. Semiparametric analysis for the Rothbarth method showed

that, the results are also consistent with the parametric analysis.

Despite of the wide impression of a patriarchal culture in Turkey, the results
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obtained in this study are striking. While in the Engel method both boys

and girls are favored signi�cantly at some ages and for some goods, in the

Rothbarth method results reveal that teenage girls are favored the most in both

of the urban and rural provinces. Moreover, being the �rst study that examines

gender discrimination in intrahousehold allocation in Turkey, this study is also

important methodologically as it suggests that Engel and Rothbarth methods do

have the power to detect gender bias in intrahousehold allocation given su�cient

sample size. This result is striking since in the previous literature, attempts to

detect gender discrimination have been unsuccessful. Although outcome data of

the selected countries were strongly indicative of son preference, authors blamed

Engel and Rothbarth approaches as being incapable of depicting the existent

biases.

Although the outcome data that is available publicly is on aggregate levels,

it would be interesting to compare the results obtained in this study with such

outcome data that is available in gender categorization. Besides, the data set

used in this study did not include individual level data. Therefore, it could

have been interesting to replicate the same study for individual level data and

compare the results. This study can be further improved by investigating how

the age and gender related ordering of the children e�ects household resource

allocation. Further studies might be conducted on the boy preference of families

in Turkey. More intuitively, investigating whether families decide to stop after

giving birth to a male child. If this is the case, it would worthwile to compare

the welfare of a girl, where the female population is high in the family, to welfare

of boy, where the population of the household is relatively lower.
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What follows derives equation (5) from equations (3) and (4);
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The �nal form of equation (10) comes from the following derivation:
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Figure 1: Outlay equivalent ratio
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Table 1: Summary statistics, rural

Budget Sares Obs. Mean Std. Dev. Min Max p(0) Explanatory Variables Mean Std. Dev.

Books 12619 0.000905 0.006672 0 0.227918 0.94849 ln(x/n ) 4.813091 0.733419

Toys Games and Hobbies 12619 0.000462 0.002664 0 0.096811 0.919249 Ln n 1.393434 0.535115

Child Footwear 12619 0.003333 0.012572 0 0.433276 0.876852 Ratio of males

Child Clothing 12619 0.007443 0.021158 0 0.335056 0.764482 0-4 0.03557 0.085244

Fruit and Vegetable 12613 0.107238 0.060714 0 0.701716 0.001585 5-9 0.043011 0.093207

Milk 12613 0.015293 0.020028 0 0.445407 0.171725 10-14 0.046515 0.097396

Meat 12613 0.05104 0.083756 0 0.874131 0.188446 15-25 0.076826 0.133147

Education 12619 0.00498 0.032121 0 0.713338 0.937238 55+ 0.110333 0.187227

Health 12619 0.019741 0.056973 0 0.80398 0.590459 Ratio of females

0-4 0.033369 0.084253

5-9 0.03969 0.088482

10-14 0.043271 0.094766

15-25 0.095842 0.140311

Alcohol and Tobacco 12619 0.053869 0.066884 0 0.545185 0.416673 26-54 0.187242 0.150581

Restaurants and Hotels 12619 0.027075 0.045188 0 0.698688 0.415009 55+ 0.11581 0.202785

Cultural Actıvıtıes 12619 0.011403 0.034912 0 0.849525 0.569538 Time dummies

Women Footwear 12619 0.004229 0.013044 0 0.297177 0.794279 d04 0.202789 0.402093

Men Footwear 12619 0.008524 0.021707 0 0.26861 0.782788 d05 0.203978 0.402969

Men Clothing 12619 0.01714 0.036865 0 0.416219 0.610667

Women Clothing 12619 0.012142 0.028712 0 0.375783 0.675965

Women Personal Care 12619 0.013413 0.01723 0 0.271934 0.238371

Jewelry and Watches 12619 0.003288 0.03034 0 0.876094 0.943181

Note:-p(0) is the proportion of households reporting zero consumption or purchase of the good

Turkey, Rural 2003-2005



Table 2: Summary statistics, urban

Budget Sares Obs Mean Std. Dev. Min Max p(0) Explanatory VariablesMean Std. Dev.

Books 30248 0.001831 0.010074 0 0.880752 0.880752 ln(x/n ) 5.271672 0.751935

Toys Games and Hobbies 30248 0.00088 0.004589 0 0.857346 0.857346 Ln n 1.278975 0.464489

Child Footwear 30248 0.002848 0.010895 0 0.884025 0.884025 Ratio of males

Child Clothing 30248 0.00786 0.020438 0 0.71089 0.71089 0-4 0.035344 0.09123

Fruit and Vegetable 30237 0.074705 0.041765 0 0.001785 0.001785 5-9 0.042848 0.097888

Milk 30237 0.010197 0.011964 0 0.134621 0.134621 10-14 0.043116 0.097792

Meat 30237 0.042893 0.061645 0 0.089758 0.089758 15-25 0.082706 0.148256

Education 30248 0.011983 0.04663 0 0.861809 0.861809 55+ 0.073969 0.161975

Health 30248 0.01744 0.049518 0 0.772888 0.55121 Ratio of females

0-4 0.034094 0.090959

5-9 0.039414 0.094658

10-14 0.041292 0.096199

15-25 0.099963 0.154239

Alcohol and Tobacco 30248 0.0469 0.058038 0 0.615727 0.390472 26-54 0.216882 0.162707

Restaurants and Hotels 30248 0.041265 0.054554 0 0.63878 0.287457 55+ 0.09092 0.206884

Cultural Actıvıtıes 30248 0.016871 0.035278 0 0.695462 0.350436 Time dummies

Women Footwear 30248 0.004856 0.01478 0 0.275711 0.790069 d04 0.197864 0.398396

Men Footwear 30248 0.006003 0.018351 0 0.30538 0.839394 d05 0.197864 0.398396

Men Clothing 30248 0.013983 0.032851 0 0.434207 0.624074

Women Clothing 30248 0.015332 0.031653 0 0.394886 0.563938

Women Personal Care 30248 0.016642 0.019324 0 0.319023 0.149729

Jewelry  and Watches 30248 0.003428 0.027904 0 0.748702 0.91897

Note:-p(0) is the proportion of households reporting zero consumption or purchase of the good

Turkey, Urban 2003-2005
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