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�My husband came into the room, locked the door. He turned up the music

so that no one could hear us outside. Then he took out his belt and started to

hit me. He kept whipping me for the next 30 minutes...As he was doing this, he

warned me that I shouldn�t make a sound, I shouldn�t cry, I shouldn�t scream,

because if I did, he was going to hit me even harder. He was hitting me with his

belt, his hands... soon he began to choke me. He was just so angry.�

� Experience of a 19 year old woman, Aditi (name changed), one of the

millions of victims of domestic violence in India (BBC, 2014)

1 Introduction

Domestic violence is a global pandemic that a¤ects one in three women in their lifetime.

According to a study by the World Health Organization (2012), partner violence is the

most common form of violence in women�s lives and is far greater than assaults or rape by

strangers, acquaintances or any other perpetrators in both developing and developed coun-

tries. Women who su¤er domestic violence experience serious health consequences including

injury, emotional distress, suicidal thoughts, physical symptoms of severe illness, absence

from work, alcohol and substance abuse, sexually transmitted diseases and unintended preg-

nancies (Campbell, 2002; Coker et al., 2002; Ackerson and Subramanian, 2008; Ellsberg et

al., 2008). The cost of domestic violence to an economy in terms of victim�s su¤ering, medical

bills, lost productivity, judicial expenditures and the lost productivity from the incarcerated

o¤ender is massive. For example, according to Lomborg and Williams (2018) in the US alone

this cost is about $460 billion annually.

In this paper, we examine the role of a potential determinant of domestic violence:

women�s age at marriage. We speci�cally ask: Does women�s age at marriage have a causal

e¤ect on their exposure to domestic violence, and more speci�cally, spousal or intimate part-

ner violence (IPV)?1 If so, in which direction and to what extent? We use newly available

1Although technically spousal violence or IPV is a subset of domestic violence, we shall use the terms
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household data from India, where according to a BBC report (2014), one incident of do-

mestic violence is reported in every �ve minutes (which, of course, is only a fraction of how

much actually occurs). We �nd that a year of delay in women�s marriage causes a signif-

icant reduction in (non-sexual) physical violence, but does not impact sexual or emotional

violence.

In theory, the causal impact of women�s age at marriage on domestic violence could

be either negative or positive. On one hand, women who marry early are likely to be

unassertive, naive, socially isolated, experience severe psychological depression and have

lesser bargaining power within marriage (Field and Ambrus, 2008� Nour, 200�� �e Strat et

al., 2011� Chari et al., 2017). This makes them less resistive to domestic violence and hence

�safer� to be victimized. They are also likely to be less educated since early marriage often

interrupts the accumulation of formal education for women due to family responsibilities

(Field and Ambrus, 2008). This limits their options outside marriage and the economic

and social resources at the women�s disposal (Chowdhury, 2004), negatively in�uencing their

empowerment within marriage (Farmer and Tiefenthaler, 1��6� Stevenson and Wolfers, 2006�

Aizer, 2010� �idrobo and Fernald, 2013� Erten and Keskin, 2018� Yount et al., 2018). Both

these factors would suggest a negative relationship between women�s age at marriage and

domestic violence.

On the other hand, although women who marry later might be more able to advocate for

their preferences in the spousal household, have greater access to social capital, have greater

bargaining power and conse�uently be more resistive to domestic violence, they might face

a stronger backlash from their partners (Field et al., 2016). Moreover, since education is

positively correlated to age at marriage and more education leads to greater availability of

economic resources, women who marry late may experience violence or threats of violence

from their spouses who might want to control these resources (Bloch and Rao, 2002� Eswaran

and Malhotra, 2011� Bobonis et al., 2013). These two factors, taken together, suggest that

domestic violence and IPV interchangably throughout the paper since three-�uarters of violence against
women is intimate (Aizer, 2010).
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women who marry late may be more vulnerable to mistreatment. Overall, thus, the causal

e¤ect of women�s age at marriage on prevalence of domestic violence is a priori ambiguous.

To examine the relationship between women�s age at marriage and domestic violence, we

use data from the National Family �ealth Survey of India (NF�S), 2015-16. This survey

includes detailed information on the prevalence of domestic violence, gender role, health, and

marriage market indicators. As noted by Golder et al. (2016), the National Family �ealth

Survey collects information on domestic violence with utmost caution following both Indian

and international guidelines (more speci�cally the W�O ethical guidance for research on

domestic violence against women, 2001, for the ethical collection of data on violence). We

focus on four types of domestic violence against women: less severe physical violence, severe

physical violence, sexual violence, and emotional violence (we discuss each category in detail

later in the data section).

The main empirical challenge in identifying the causal e¤ect of age at marriage on preva-

lence of domestic violence is that marriage age might be endogenous due to omitted vari-

ables. For instance, according to classic patriarchy, women are expected to marry young to

exchange obedience for protection from men (e.g., Kabeer, 1�88� Alam, 2007� Yount and 	i,

2010), and to respect men�s authority to punish disobedience (Feldman, 2010� Yount and

	i, 2010). Thus, those women who come from families that strictly follow such patriarchal

norms are likely to get married early as well as be more tolerant of, and hence exposed to

greater domestic violence. Such unobserved characteristics of women�s natal family could

in theory drive the relationship between women�s age at marriage and domestic violence.

Unobserved ability of women might also be correlated with marital age and domestic vio-

lence. Speci�cally, more able women might get married late as well as be less vulnerable to

domestic violence. This might be perhaps due to the positive correlation between ability and

labor market prospects. This could be also because women of higher ability might choose to

marry into households relatively late only after their earnings potential is fully revealed and

these households might be systematically di¤erent (perhaps better in terms of prevalence of






domestic violence) from the average household. In addition to omitted variables, of course,

endogeneity could also arise due to potential measurement error in age at marriage.

To address the issue of endogeneity and estimate the causal e¤ect of women�s age at mar-

riage on domestic violence, we employ the empirical strategy proposed by Field and Ambrus

(2008), who instrument women�s age at marriage by their age at menarche. The rationale for

the instrument is that in patriarchal socieites like India, parents become extremely anxious

to get their daughters married once they have reached menarche.2 This is primarily to avoid

the brides having any pre-marital sexual experiences (or unwanted pregnancies) that would

cast doubt on their �purity��a 
uality which is perceived to protect the honor of the bride�s

family as well as that of the family receiving the bride (Caldwell et al., 1�8�� Srinivas, 1�84�

Wahhaj, 2015). Conse
uently, the variation in the age at menarche generates a 
uasi-random

di¤erence in the age at which a girl enters the marriage market. This instrument has recently

been used by Sekhri and Debnath (2014), Chari et al. (2017) and Asadullah and Wahhaj

(201�) among a few others.

Our results are compelling. The ordinary least s
uares (O�S) results for the full sample

indicate that a year of delayed marriage of women is associated with a reduction in all types

of domestic violence considered. �owever, as noted above these e¤ects are not necessarily

causal but instead could arise due to unobserved factors. To distinguish causation from

correlation, we use the instrumental variable (IV) two stage least s
uares approach. The

�rst stage results for the IV are strong and rule out any concerns of weak instruments. The

main IV results indicate a strong negative e¤ect of women�s age at marriage on less severe

and severe forms of physical violence. Speci�cally, based on our preferred speci�cation,

we �nd that a delay in women�s marriage by a year causes less severe physical violence to

decrease by 7 percentage points and severe physical violence to decrease by 4 percentage

points. Both these e¤ects are statistically signi�cant at 5% level of signi�cance. �owever,

the e¤ect of women�s age at marriage on sexual violence and emotional violence are not

2The NF�� 2015-16 data show that almost �0� women get married within � years of menarche and 60�
within 5 years of menarche.
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statistically signi�cant. We carry out a battery of robustness checks and fasli�cation tests

to assess the robustness of our results. Our results, reassuringly, survive all these tests.

Further, we examine some potential mechanisms driving our results, and provide suggestive

evidence that the e¤ect of women�s marital age on physical violence arises because older

brides (women who get married relatively late), as compared to younger brides (women who

get married relatively early), are more educated and are married to more educated men.

Overall, our �ndings bolster the relevance of policies that seek to delay marriages of women

in reducing the prevalence of domestic violence in developing countries.�

Our study contributes to the growing body of literature that examine various possible

determinants of domestic violence from a causal perspective. While the existing studies in

this literature have looked at factors such as education (Erten and Keskin, 2018), income

(Rivera et al., 2006� Angelucci, 2008� Bobonis et al., 201�) and intrahousehold bargaining

power (Stevenson and Wolfers, 2006� Aizer, 2010) that could potentially explain the preva-

lence of domestic violence, none of them focus on the relationship between women�s age at

marriage and domestic violence. The studies that do look at how early marriage (or child

marriage) impacts domestic violence, mostly report a negative correlation between them (see

for example Oshiro et al., 2011� Santhya, 2011� Speizer and Pearson, 2011� Nasrullah et al.,

2014� Rahman et al., 2014� Yount et al., 2016). These studies, however, fail to establish a

causal relationship by accounting for the potential omitted variable bias or measurement er-

ror. Our work contributes to this literature by providing the �rst piece of causal evidence on

the impact of women�s age at marriage on domestic violence using a large-scale microdata.

Additionally, our study relates to the literature that looks at the impact of women�s mari-

tal age on their economic well-being measured along various dimensions including schooling,

health, labor market outcomes, gender norms and human capital of women�s children in

developing countries like Bangladesh and India (see for example Field and Ambrus, 2008�

�Our results are subject to a caveat. As we discuss in Section �� the data on age at menarche are available
for the women aged 15-25 in the survey. Thus, we had to restrict our analysis to women of this age group
only.
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Sekhri and Debnath, 2014� Chari et al., 2017� Asadullah and Wahhaj, 201�� Sunder, 201��

Dhamija and Roychowdhury, 2020). Given that child marriage and early marriage continue

to be issues of deep concern in developing countries, this study by focusing on the relationship

between women�s age at marriage and domestic violence is likely to extend our understand-

ing of the socioeconomic conse�uences of early marriage of women. Our �ndings, thus we

believe, are likely to be useful for governments and policymakers in assessing the relevance

and e¤ects of policies that seek to delay marriages of women in developing countries.

The rest of the paper unfolds as follows. In section 2 we discuss the background and

context of our study. In section  we discuss the dataset used. Section 4 presents the

econometric model and empirical strategy. Results are presented in the section 5. The last

section concludes.

2 Women�s Age at Marriage and Domestic Violence in

India

!." #omen�s Age at &arriage in India

The average age at marriage of women in India is 1�. years according to the 2011 Census

data. This is signi�cantly lower compared to women�s age at marriage in most developed

countries, and also several developing countries. For example, as per the World Bank es-

timates, among the developed countries, the average age at marriage of women in the US

was 26.� years in 2011, in Germany  0.� years, and in Sweden   . years, and among the

developing countries, the average age at marriage of women in Pakistan was 2 .1 years, in

Nepal 20.7 years, in Phillipines 2 .4 years and in Indonesia 21.8 years.4 More worrisome

is that early marriage or child marriage is rampant in India. According to the UNICEF

(2014), close to  0' of Indian girls are married before their 15th birthday, and almost 1 in

4https())datacatalog.worldbank.org)s*arch+,/*ry45678*an-age-�rst-marriage-female
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: child brides worldwide are in India. This is despite the Prohibition of Child Marriage Act

(PCMA) 2006 clearly stating that the minimum legal age of marriage in India is 18 years

for girls and 21 years for boys with no exceptions, and that child marriage is a cognizable

and non-bailable o¤ence.

As per the National Family <ealth Survey 2015-16 data, child marriage can be seen

across India but it is far higher in rural than in urban areas. Further, girls from poorer

families and excluded communities=scheduled castes and tribes=are more likely to marry at

a younger age. According to UNICEF (2016), the states with the highest prevalence of child

marriage (50> and above) are Bihar, Rajasthan, Jharkhand, Uttar Pradesh, West Bengal,

Madhya Pradesh, Andhra Pradesh and Karnataka. <owever, even in states with overall

lower prevalence of child marriage, there are often pockets of high prevalence.

While child marriage can happen to both boys and girls, the practice mostly a¤ects girls.

Girls often get married early because of pressure from parents and relatives, poverty, gender

norms and lack of alternatives. As noted by Jensen and Thornton (200:) and UNICEF

(2016), families may be unwilling to postpone their daughter�s marriage due to the high

premium placed on female virginity and fears of loss of sexual purity. @imited access to

Auality education and families� prioritization of boys� rather than girls� education=in part

because of limited job opportunities=contribute to perpetuate the practice. @aw enforcement

to prohibit child marriage is also relatively weak. @imited detailed knowledge on how to

apply laws and little understanding of the conseAuences of the laws, as well as limited trust

in institutions enforcing them, undermines the implementation of the PCMA 2006.

BCB Eomestic Fiolence in India

Domestic violence has been recognized as a criminal o¤ence under Indian Penal Code 4G8-A

since 1G8:. <owever, it was only after the enactment of the Protection of Women from

Domestic Violence Act 2005 (PWDVA), which came into e¤ect in 2006, that civil protec-

tions could be provided to victims of domestic violence. The de�nition of domestic violence
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under PWDVA is comprehensive: it includes all forms of physical, emotional, verbal, sexual,

and economic violence, and covers both actual acts of such violence and threats of violence.

Further, the PWDVA recognizes marital rape and covers dowry related harassment as forms

of abuse. The Act reIuires the appointment of protection o¢ cers to assist victims, and

also recognizes the importance of collaboration between the government and external or-

ganizations for protecting women. Although the PWDVA was primarily meant to provide

protection from domestic violence for wives and female live-in partners at the hands of hus-

bands and male live-in partners or their relatives, it has been extended to also protect women

living in a household, such as sisters, widows, or mothers. Jowever, despite the PWDVA,

domestic violence continues to be a major challenge and a threat to women�s lives in India.

According to the National Family Jealth Survey of India 2015-16, KKN of ever-married

Indian women age 15-4O have experienced physical, sexual, or emotional spousal violence.

The most common type of spousal violence is physical violence (K0N), followed by emotional

violence (14N). Seven percent of ever-married women report to have experienced spousal

sexual violence. Of ever-married women who have experienced spousal physical or sexual

violence, one-fourth report experiencing physical injuries, including 8N who have had dislo-

cations, sprains, eye injuries, or burns and 5N percent who have had deep wounds, broken

teeth, broken bones, or any other serious injury. Women�s experience of any spousal phys-

ical, sexual, or emotional violence in India varies greatly by state, from 4N of women in

Sikkim and 7N in Jimachal Pradesh to close to 50N of women in Andhra Pradesh, Bihar,

Telangana, and Tamil Nadu and 55N in Manipur. In most states, however, women in rural

areas are more likely (K6N) than women in urban areas (28N) to experience one or more

forms of spousal violence.
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P Qata

The data come from the NFRS 2015-16 (NFRS-4). The NFRS, a nationwide cross-section de-

mographic health survey for India, provides information on various topics such as population

demographics, health and nutrition for India. It is conducted by the International Institute

for Population Sciences (IIPS) in Mumbai administered under the Ministry of Realth and

Family Welfare (MoRFW), Government of India, and is a part of the global Demographic

Realth Survey (DRS) program.5 The NFRS-4 survey was conducted between January 2015

and December 2016, and covered 601,50S households located throughout India. The sample

is drawn using strati�ed random sampling (see IIPS and ICF, 2017 for more details on the

survey methodology).

The NFRS-4 administered a separate woman�s Tuestionnaire to collect information from

all eligible women aged 15-4S years in the surveyed households. This Tuestionnaire included

Tuestions on a variety of topics such as background characteristics, reproduction, prevalence

of hysterectomy, menstrual hygiene, family planning, contacts with community health work-

ers, maternal, child health, breast-feeding, nutrition, marriage, sexual activity, fertility pref-

erences, husband�s background, women�s work, women�s empowerment, RIVUAIDS, other

health issues and domestic violence. The total number of women surveyed were 6SS,686.

Two things are worth noting in this context. First, the NFRS collected information on

menstrual hygiene and other topics related to menstruation, including age at menarche, from

the surveyed women in the age group of 15-25 years only. Second, the domestic violence in-

formation was collected for 7S,72S women. These were the women who were from households

belonging to the State module of the NFRS (which was implemented for a subsample of 15X

of the households) since the domestic violence Tuestionnaire was administered to a randomly

selected woman from each household which was a part of the State module.6

5The YZS surveys for all countries are available at htt[\]^^_`sprograbcdeb^
6Some households in the State module did not have eligible women who could answer fijstions on

domestic violence. Also, in some households in the State module domestic violence fij\tionnaire could not
be administered since privacy could not be obtained or due to other issues.
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The kuestions on domestic violence provide detailed information on physical, sexual,

and emotional violence. Collecting valid and reliable data on domestic violence, however,

poses serious challenges due to the sensitivity of the issue and the consekuent dil culties in

collecting correct and complete information, maintaining ethical concerns, ensuring safety

of the respondent and interviewer, as well as protecting the women who disclose violence.

mowever, as noted by Golder et al. (2016, p. 2), �all these issues are well addressed in

the NFmS surveys. It follows both Indian and international guidelines, viz. WmO ethical

guidance for research on domestic violence against women, 2001, for the ethical collection

of data on violence.�7 For instance, as noted previously, only one woman per household was

selected for the interviews.8 Selecting only one woman for the domestic violence module even

when there are more women eligible for interview, allows the interviewed respondent to keep

the information con�dential. Next, there was no one else in the room when the interviews

were conducted. Further, the respondents were informed that their answers would be kept

con�dential and would not be told to anyone else and that no one else in the household would

be asked these kuestions. Note, the domestic violence module was specially designed to allow

the interviewer to continue the interview only if privacy was obtained. If privacy could not

be obtained, the interviewer was instructed to skip the module, thank the respondent, and

end the interview.n

The NFmS classi�es domestic violence into four broad categories: less severe physical vi-

olence, severe physical violence, sexual violence, and emotional violence. oess severe physical

violence includes acts of pushing, shaking, throwing something, twisting arm, pulling hair,

slapping, punching with partner�s �st or something else. Severe physical violence includes

acts of kicking, beating, choking, burning, threatening or attacking with any kind of weapon.

7See hppruvvwwwxwzo.inpv{|}~|�v�iolenc|vwomen�rtseng.pdf
8In households with more than one eligible woman, the woman administered the module was randomly

selected through a specially designed sample selection procedure based on the �Kish G��~�which was built
into the household ��|�tionnaire.

�For more on speci�cities about collection of data on domestic violence in NF��� see NF�� data
documentation (p. ���� available at http:vv��hiips.��{v}�z�v�����������p�v O¡�£v¤z�rter���£¥����
����ome�p����� �olen�|���¦��8K).pdf. Also see NF�� surveyor training manual (p. 8) at
http:vv��hiips.��{vnfh�v§�}��¨�v� ©Training©§�}ual.pdf.
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Sexual violence includes forced sexual acts, forced sexual relations resulting from the fear

of what the partner would do otherwise, and humiliating sexual acts. Finally, emotional

violence includes activities which caused women to face humiliation, insult, various kinds of

threats from their partners to hurt the women or her closed ones.

For all the four categories of domestic violence, there is a binary variable for each underly-

ing violence which takes a value one for the woman if she reports to have faced the underlying

violence in the last twelve months, and zero otherwise (e.g., for less severe domestic violence,

there is binary variable which takes a value one if the husband has ever pushed the woman in

the last twelve months, zero otherwiseª likewise there are binary variables corresponding to

acts of shaking, throwing something, twisting arm, etc.). Additionally, for all the four cate-

gories of domestic violence, there is also binary variable for each underlying violence which

takes a value one for the woman if she reports to have ever faced the underlying violence,

and zero otherwise.

For our analysis, we create four binary variables «one for each of the four categories of

domestic violence. For a given category of domestic violence, our binary variable takes a

value one for the woman if she reports to have faced at least any one kind of the underlying

violences in the last twelve months, and zero otherwise. We use information pertaining to

domestic violence exposure in the last twelve months and refrain from using the information

on postmarriage lifetime exposure to domestic violence to create our main outcome variables

since using outcome variables based on postmarriage lifetime exposure to domestic violence

might create a mechanical relationship between women�s marital age and their exposure to

domestic violence.10

The total number of ever-married women with valid information on domestic violence

for whom we also have information on age at menarche is 10,468 (these are the women in

the age group 15-25 years in the sample of women for whom we have valid information

on domestic violence). For our analysis, we restrict ourselves to the women who have non-

10We thank a referee and the associate editor of this journal for highlighting this issue.
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missing information on the di¤erent categories of domestic violence, whose marital age is not

less than 5 years and menarcheal age is between ¬ and 21 years, have valid information on

age, spousal age, height, family attributes like caste, wealth, indicator for violence between

parents in her natal home and place of residence (rural­urban), leaving us with a sample of

¬,®4® women.11

Table 1 provides descriptive statistics of our analytical sample. In our sample, 21¯ of

the women have faced less severe physical violence, 5¯ have faced severe physical violence,

6¯ have faced sexual violence, and 10¯ have faced emotional violence.12 The average age

at marriage of women is 18.2® years and average age at menarche is 1®.57 years. Figures 1

and 2 graph the distribution of the age at marriage and age at menarche respectively for our

sample. Figure ® graphs the scattered plot of percentage of women exposed to each category

of domestic violence by age at marriage.

° Empirical ±trategy

²³´ Econometric µodel

To examine the impact of women�s age at marriage on their exposure to domestic violence,

we begin by estimating the following econometric model:

yi = �0 + �1MarriageAgei + �2Xi + "i (1)

where yi denotes a particular category of domestic violence against woman i, MarriageAgei

denotes the woman�s age at (�rst) marriage, Xi denotes the vector of individual and house-

hold level controls, and "i is the idiosyncratic error term that includes unobserved attributes

like ability, social norms, discount rate, etc. Our parameter of interest is the coe¶ cient �
1

which captures the e¤ect of women�s age at marriage on their exposure to domestic violence.

11See Appendix A for additional details about the analytical sample.
12The proportion of women who have faced at least one of the four kinds of domestic violence in our

sample is ·¸¹º
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If we obtain �
1
< (>) 0; this indicates that women�s age at marriage has a negative (posi-

tive) impact on the probability of their exposure to domestic violence. Note, while estimating

e»uation (1), we exclude women�s educational attainment and indicators of bargaining power

(which are likely to be endogenous) from the estimation since educational attainment and

bargaining power could be channels through which women�s age at marriage a¤ects domestic

violence. Conse»uently, the estimated coe¼ cient �
1
should be interpreted as the total e¤ect

of women�s age at marriage on domestic violence.

We could have consistently estimated �
1
via O½S and interpreted it as causal e¤ect

of women�s age of marriage on the level of domestic violence if, conditioning on exogenous

characteristics, age at marriage was uncorrelated with unobservable determinants of physical,

sexual and emotional violence against women (or more formally, E[MarriageAge¾ "¿X] = 0).

Àowever, such an assumption may be violated for several reasons. First, omitted variables

may a¤ect both the age at marriage of the women and probability of physical, sexual and

emotional violence. For instance, classic patriarchy norms re»uire women to marry young to

exchange obedience for protection from men (e.g. Kabeer 1Á88Â Alam 2007Â Yount and ½i

2010), and to respect men�s authority to punish disobedience. Thus, those women who come

from families that strictly follow such patriarchal norms are likely to get married early as well

as believe that husbands can be justi�ed in beating their wives Ãa belief that places them at

higher risk for domestic violence. Unobserved ability of women might also be correlated with

marital age and domestic violence. Speci�cally, more able women might get married late as

well as be less victims of domestic violence since they are likely to have more bargaining power

and more outside options of divorcing and economically supporting themselves or re-entering

the marriage market after the divorce. Both these instances suggests that E[MarriageAge¾

" ¿ X] 6= 0. As a result, O½S estimates would be biased and inconsistent.1Ä14

1ÅNote that both examples suggest that ÆÇÈ estimates are likely to be biased downwards. In the �rst
example, E[MarriageAgeÉ " Ê X] < 0 and the coeË cient of (unobserved) patriarchy would be positive. In the
second example, E[MarriageAgeÉ " Ê X] > 0, and the coÌË cient of (unobserved) ability would be negative.
14In principle, there might be other potential omitted variables which are not orthogonal to age of marriage

of the women and might be correlated with their exposure to domestic violence.
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The second issue relates to the accuracy of the reported age of marriage. In the NFÎS

2015-16, age at marriage was self reported. Inaccurate reports would generate measurement

error in the explanatory variable. This could attenuate the estimates of the coeÏ cient of

interest. To address these concerns, we follow an instrument variable (IV) approach. We use

age of menarche as an instrument for women�s age at marriage. This instrument is motivated

by the observation that has been made by sociologists and anthropologists that parents

become extremely anxious to get their daughter married once she has reached menarche.

This is primarily to avoid the brides having any pre-marital sexual experiences (or unwanted

pregnanicies) that would cast doubt on their Ðpurity�Ña Òuality which is perceived to protect

the honor of the bride�s family as well as that of the family receiving the bride (Caldwell et

al., 1Ó8ÔÕ Srinivas, 1Ó84ÕWahhaj, 2015). As noted by Field and Ambrus (2008), a signi�cant

portion of the variation in timing of menarche is random, rendering it a good instrument for

the age at marriage.15 In what follows, we discuss our IV strategy in detail.

Ö×Ø IÙ Útrategy

We estimate a two stage IV model which is speci�ed as follows:

MarriageAgei = �0 + �1MenarcheAgei + �2Xi + �i (2)

yi = �
0
+ �

1
MarriageAgei + �2Xi + "i (Ô)

The women�s age at marriage, MarriageAgei, is instrumented by MenarcheAgei, their

age at menarche, and yi are the di¤erent categories of domestic violence against woman i.

As above, Xi denotes a vector of individual and household level controls such as the woman�s

age, height, wealth, place of residence (urbanÛrural), spousal age, caste and district �xed

e¤ects. We use a standard two stage estimation procedure (i.e., two stage least sÒuares

15Studies of twins have found that random genetic variation is the single largest source of variations in
menarche (see for example Kaprio et al., ÜÝÝÞß
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(TSàS)) and cluster standard errors at the district level.16

áâã Eäamining Iå åalidity and Threats to Identiæcation

In this section, we examine whether age at menarche can be used as a valid instrumental

variable for women�s age at marriage. The results from the regression of women�s age at

marriage on age at menarche are presented in Table 2. We begin by examining whether

age at menarche predicts women�s age at marriage which is the endogenous regressor in

absence of any control variables. The results are reported in Column (1). As evident, age

at menarche is signi�cantly correlated with women�s age at marriage. The value of the

estimated coeç cient is 0.216 and it is statistically signi�cant at 1è level of signi�cance.

The F-Statistic for the regression model is 77.6é. Additionally, Figure 4 also presents the

kernel density estimate of women�s age at marriage by menarcheal age groups (early and late

menarche)17 revealing that the distributions of women�s age at marriage is positively related

to age at menarche.18

Next, we examine the potential threats to the validity of this instrument by controlling

for various factors in the �rst stage regression that might potentially be determining the age

at which women attain menarche as well as be directly a¤ecting their marriage timing. First,

severe malnutrition in early childhood might result in delayed onset of menarche (Sekhri and

Debnath, 2014). Exposure to severe malnutrition could potentially also a¤ect long term

health of the women (for example Stathopolu et al. (200é) note that acute malnutrition

could result in stunting) and their labor market prospects, in turn reducing their options

16êëìíî we use an alternative non-linear method of estimation to assess the robustness of our baseline
results. ïðwever, for our baseline analysis we use a linear approach since, as noted by Wooldridge (2010),
ñthis procedure òóôõö÷ê÷ø is relatively straightforward and might provide a good estimate of the average
e¤eùìúûAngrist and Pischke (2008, p. 107) also argue ñ...while a nonlinear model may �t the CEF (conditional
expectation function) for êDVs (limited dependent variable models) more closely than a linear model, when
it comes to marginal e¤ects, this probably matters little. This optimistic conclusion is not a theorem òüýìø...it
seems to be fairly robustly ìîýíúû
17The early menarche group consists of those women who attained menarche at the age of 14 or earlier.

The late menarche group consists of those women who attained menarche after the age of 14.
18In Figure A1 in the Appendix, we also graph the scattered plot of average age at marriage by age at

menarche with a linear �tted line. The graph shows clear evidence of signi�cant positive relationship between
age at menarche and age at marriage.
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outside marriage. This suggest that malnutrition, by a¤ecting long term health, could make

women more vulnerable to physical, sexual and emotional violenceþ Conseÿuently, as a proxy

for severe malnutrition in childhood, following Chari et al. (2017), we include adult height

in the regression in Column (2). In addition, column (2) also include controls for women�s

age and spousal age. We �nd that inclusion of these controls change the point estimate of

the coe¢ cient of age at menarche slightly (the standard errors remain almost unchanged).

Second, it is thought that physical labor during childhood can have a negative e¤ect on

children�s health and lead to a delay in menarche (Pellerin-Massicotte et al., 1987). Thus

women who end up marrying late may also be less healthy, and this could have a direct e¤ect

on her emotional ability to resist domestic violence or her divorce-based outside options. To

address this concern it would be ideal to include controls for economic status of women�s

natal family such as parental education and income. However, unfortunately, we do not have

information on these variables in our dataset. To circumvent this issue, we include controls for

wealth level of women�s spousal household (more speci�cally, indicators for which ÿuintile

of the wealth distribution the women�s spousal household belongs) and a set of indicator

variables for caste. The inclusion of the �rst variable can be justi�ed on the grounds that a

woman is likely to get married into a family which belongs to a more or less similar economic

status as her natal family. As noted in a recent article in The Economist (2017), �the idea

that the best marriage partner is someone with the same family background and belonging to

precisely the same social group seems to be rooted in the [Indian] subcontinent.�As such, it

is likely that the women�s natal family belongs to the same ÿuintile of the wealth distribution

to which the women�s spousal household belongs, and hence the wealth variables are likely to

serve as good proxies for the economic status of women�s natal family. Finally, as noted by

Nayar (2007), in the Indian context, caste might be considered as a proxy for socioeconomic

status and poverty. Conseÿuently, we include caste a¢ liation of women as an additional

control as it is likely to serve as a good control for their natal family economic status. As

evident from the results reported in Column (3), the inclusion of the proxies for women�s
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natal family characteristics as additional controls does not change the point estimates of the

coe� cient of age at menarche signi�cantly.1�

Third, it is noted by some studies that age of menarche is in�uenced by inter-parental

violence that the women face in their childhood (see for example �enrichs et al., 2014).

The argument is that inter-parental violence �by acting as a stressor in childhood �may

have biological in�uences on endocrine development resulting in early menarche. Since,

experience of inter-parental violence during childhood might also a¤ect women�s attitude

towards domestic violence when she gets married, not controlling for this might render the

age of menarche variable endogenous. As such, we report regression results that include a

dummy variable indicating whether a woman reports to have had experienced any kind of

inter-parental violence before marriage (in addition to the control variables used in Column

(�)) in Column (4). Reassuringly, the point estimate of the coe� cient of age of menarche

does not change signi�cantly.

Fourth, age at menarche might also be potentially endogenous due to geographical factors

such as temperature, rainfall, altitude, etc. (Field and Ambrus, 2008; Chari et al., 2017).

To address this issue, we control for place of residence (whether the household resides in

an urban or a rural locality) and use district �xed e¤ects to account for spatial variation

in exposure to environmental factors that a¤ect menarche. Note, we are able to control

for district of residence of the married woman, and not her natal district since we do not

have any information about the location of her natal family. This again, however, is not

likely to be a problem because in India most marriages occur within the same district, so the

district of residence of the married woman is also likely also her natal district (Fulford, 2015).

The results of the speci�cation that include geographic controls, in addition to the controls

included in Column (4), is presented in Column (5). The coe� cient of age at menarche is

still highly statistically signi�cant and the �rst stage F-statistic is su� ciently high.

1�Note, although not caste, but spouse�s wealth level may be endogenous to marriage. For instance, parents
who are in a hurry to marry their daughters might have a lower reservation q����ty of spouse, as re	ected in
their wealth. 
�wever, this is unlikely to cause the IV estimate of the e¤ect of women�s age at marriage on
domestic violence inconsistent since age at menarche is unlikely to be correlated with spouse�s wealth.
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The next concern that we need to address is whether our instrument is exogenous given

that we are not controlling for education which is a potential determinant of women�s ex-

posure to domestic violence. One might argue that a woman�s educational attainment as

measured by her years of schooling, is correlated with her age at menarche. More speci�-

cally, menarche itself might be a barrier to schooling (as often cited in the popular media).

If this is the case, then leaving out education from the set of control variables will violate the

condition that E[MenarcheAge� "j X] = 0; and the IV regressions will not yield consistent

estimates of the parameters of interest.

While this is possible, Field and Ambrus (2008) in their seminal paper provide robust

evidence that menarcheal age has no direct impact on women�s schooling using data from

Bangladesh. Oster and Thornton (2011) although document a statistically signi�cant ef-

fect of menstruation on school attendance for girls in Nepal, this e¤ect is extraordinarily

small. Speci�cally, they estimate that girls miss a total of only 0.4 days in a 180 day school

year (although 47 percent of the girls in their study reported missing some school due to

menstruation in the past year). Further, Oster and Thornton (2011) show that improved

sanitary technology has no e¤ect on reducing this small gap: girls who randomly received

sanitary products were no less likely to miss school during their period. Grant et al. (201
)

conduct a study in Malawi to examine the individual and the school level factors associated

with menstruation-related school absenteeism. In line with the �ndings of Field and Ambrus

(2008) and Oster and Thornton (2011), they �nd no evidence that menstrual periods account

for female absenteeism. Thus, even though it is often believed that menstruation causes girls

to be absent from school, these �ndings indicate that in reality it is unlikely to be the case.

Nevertheless, to address the concern that our instrument might potentially be endogenous

due to omission of schooling from our model, we do the following. First, we plot the average

years of schooling of women by di¤erent menarcheal age in Figure 5. We �nd no evidence of

upward trend in the relationship between schooling and age at menarche of women (barring

the few who attained menarche at 21 years of age). Second, we present the kernel density
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estimate of women�s years of schooling by terciles of menarcheal age in Figure 6. The �gure

reveals that the population distributions, and not just averages, are remarkably similar

across all subsamples. This is not what we would have expected to �nd if menarcheal age

was correlated with years of schooling. This suggests that not controlling for educational

attainment of women is unlikely to confound our analysis. We provide further assessment

of the possible correlation between women�s age at menarche and educational attainment as

well as several other robustness tests in the section on robustness checks.20 21

5 Results

�.1 OLS �esults

The OLS estimates of the e¤ect of women�s age at marriage on domestic violence are pre-

sented in Table �. Columns (1), (4), (7) and (10) report the coe� cient of age at marriage

from the regression e�uations where we do not include controls for demographic character-

istics or district �xed e¤ects. Columns (2), (5), (8) and (11) report the coe� cient of age at

marriage from the regressions where we include controls for demographic characteristics but

not district �xed e¤ects. Finally, Columns (�), (6), (�) and (12) report the coe� cient of age

at marriage from the regressions where we include controls for demographic characteristics as

well as district �xed e¤ects. While these estimates are not causal, nevertheless they are likely

to serve as useful benchmarks with which we would be able to compare our IV estimates.

Examining the results of regression models without any demographic controls or district

20In Figure A2 in the Appendix, we also graph the scattered plot of average years of schooling by age at
menarche with a linear �tted line excluding the outliers. The graph does not show any evidence of signi�cant
positive relationship between age at menarche and years of schooling.
21Note, Sekhri and Debnath (2014) and Chari et al. (2017) also implicitly assume that age of menarche is

not correlated with women�s education. Both the papers investigate the impact of marital age of the mother
on child health and education outcomes. Marital age is instrumented by menarcheal age, but mother�s
education is not controlled for. Given that mother�s education is conjectured to a determinant of child
outcomes, mother�s education becomes of the part of the error term in the second stage regressions, which
must be assumed to be uncorrelated to menarcheal age, for their second stage parameter estimates to be
consistent.
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�xed e¤ects, we �nd that a year of delay in marriage is associated with a decrease in the

probability of women�s exposure to less severe physical violence by 2.2 percentage points,

severe physical violence by 0.8 percentage points, sexual violence by 0.7 percentage points,

and emotional violence by 1.� percentage points respectively. These e¤ects are statistically

signi�cant at 1% level of signi�cance. When we include controls for only demographic char-

acteristics, and controls for demographic characteristics as well as district �xed e¤ects, the

estimates of the coe� cients of age at marriage on di¤erent categories of domestic violence

remain roughly unchanged. Overall, thus, the O�S results appear to be suggesting that the

net e¤ect of women�s age at marriage on domestic violence is negative. To examine whether

this e¤ect is causal or purely arises due to omitted characteristics such as family norms

and/or ability, we use the IV approach.

��2 IV �esults

We next turn to the IV results in Table 4. Based on the speci�cations in which we do not

include controls for demographic characteristics and district �xed e¤ects, we �nd that a delay

in marriage of women by a year leads to a 6.7 percentage point decline in the probability

of less severe physical violence, �.7 percentage point decline in the probability of severe

physical violence, 1.6 percentage point decline in the probability of sexual violence, and 2.8

percentage point decline in the probability of emotional violence. The e¤ects of women�s age

at marriage on less severe physical violence, severe physical violence and emotional violence

are statistically signi�cant at 1% , 1% and 5% level of signi�cance respectively. �owever,

the e¤ect of women�s age at marriage on sexual violence is not statistically signi�cant.

When we include controls for demographic characteristics, these estimates change slightly:

a one year delay in women�s marriage now leads to a 6.1 percentage point decline in proba-

bility of less severe physical violence, a slightly over 4 percentage point decline in probability

of severe physical violence, a 0.5 percentage point decline in probability of sexual violence,

and a 1.7 percentage point decline in probability of emotional violence. �owever, now, al-
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though the e¤ects of women�s age at marriage on less severe physical violence and severe

physical violence are statistically signi�cant at 5� and 1� level of signi�cance respectively,

the e¤ect on emotional violence is no longer statistically signi�cant. The e¤ect of women�s

age at marriage on sexual violence continues to remain statistically insigni�cant.

Our preferred IV speci�cations are the ones that are reported in Columns (�), (6), (�)

and (12). Based on our preferred speci�cations, we �nd that the magnitude of the e¤ect of

women�s age at marriage on less severe physical violence increases slightly and the magnitude

of the e¤ect of women�s age at marriage on severe physical violence remains almost unchanged

compared to the magnitudes of the corresponding e¤ects obtained from the speci�cations that

include only demographic controls. Speci�cally, controlling for demographic characteristics

and district �xed e¤ects, a one year delay in marriage of women causes the probability of

less severe and severe physical violence to decrease by approximately 7 percentage points

and 4 percentage points respectively. These e¤ects are statistically signi�cant at 5� level

of signi�cance. The e¤ects of women�s age at marriage on sexual violence and emotional

violence continue to remain small and statistically insigni�cant.22

These results indicate that a one year increase in women�s age at marriage nationwide

would reduce the prevalence of less severe physical violence from 21� of women to 14�, and

that of severe physical violence from 5� to 1�. If one is willing to extrapolate these result

from our sample to the entire India, the implications of our �nding are extremely striking.

Given that female population in India as per the 2011 Census is 586 million of whom 50� are

married (Government of India, 201�), our �ndings imply that a nationwide delay in women�s

age at marriage by a year would cause the number of women exposed to less severe physical

violence to fall from 62 million to 41 million, and the number of women exposed to severe

22The magnitude of the co�� cients of age at marriage in the regressions with less severe and severe physical
violence as outcome variables are  !"#� large relative to the population average. One can argue that this
might be due to how we have de�ned our outcome variables. To check whether the size of the estimated
co�� cients are sensitive to our baseline de�nition of outcome variables, in the Appendix, we follow Kling et
al.�s approach (2007) and create z-score based indices of domestic violence and repeat our baseline analysis.
We continue to �nd large and economically signi�cant e¤ect of age at marriage on physical violence. This
suggests that size of the estimated co�� cients are not driven by our de�nition of the outcome variables.
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physical violence to fall from 15 million to $ million.

In sum, thus, our IV results suggest that a year of delay in marriage causes a signi�cant

reduction in women�s exposure to less severe as well as severe forms of physical violence, but

has no impact on sexual violence or emotional violence.2&

Why does age at marriage not a¤ect sexual and emotional violence? A possible

reason for us not �nding any e¤ect of women�s age at marriage on sexual and emotional

violence but �nding statistically signi�cant e¤ect of age at marriage on physical violence is

the following. Sexual violence and emotional violence, unlike physical violence, are hard to

recognize to start with. The problem of under-recognition of sexual and emotional violence

is, in fact, likely to be more pronounced for younger brides. Younger brides, given their

greater disconnect with the society and lack of experience in relationships (due to early

marriage) might take 'being forced to have sex with husband( (sexual violence) or 'being

mentally tortured( (emotional violence) as normal. As such, even though younger brides

might actually be subject to higher sexual and emotional violence than older brides, many

of them might not recognize that, and therefore end up under-reporting their exposure to

sexual and emotional violence. )ad the younger brides really been able to recognize sexual

and emotional violence, we might have obtained a signi�cant negative relationship between

2*It is worth noting that the IV estimates of age at marriage, in general, are larger than the corresponding
+,S estimates. This might be because of omitted factors like classical patriarchy or ability of women. As
discussed previously, if the omitted factor is classical patriarchy, the covariance between the omitted factor
and marriage age would be negative and the co-0 cient of unobserved patriarchy should be positive implying
the sign of the bias to be negative. For the case of omitted ability, the covariance is likely to be positive
and the co-0 cient of unobserved ability should be negative again rendering the sign of the bias as negative.
IV estimates could be larger than O,4 estimates might be due to measurement error in age at marriage
as well. Measurement error in marriage will tend to attenuate the +,4 co-0 cients but not the IV ones.
Further, as pointed out by Chari et al. (2017), it is also important to note that the local average treatment
e¤ect interpretation of an instrumental variable estimate implies that we are estimating the causal e¤ect
of marriage and for the subpopulation whose marriage timing is a¤ected by the instrument, i.e., menarche.
It is possible that causal e¤ects for this subpopulation are larger than those for the population as a whole
which might be the reason why we �nd the coe0 cient estimates from the IV regressions to be larger than
those from the O,4 regressions.
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age at marriage and sexual and emotional violence.2425

678 :obustness Checks

To assess the robustness of our results, we carry out a battery of robustness tests. We show

that our results are robust to an alternative non-linear method of estimation, inclusion of

survey year �xed e¤ects, inclusion of birth year �xed e¤ects, use of alternative measures

of domestic violence, inclusion of s<uare of age and spousal age at marriage in the set of

control variables, removing observations with top and bottom 1 percentile of age at menarche

and age at marriage, and using a proxy variable to control for women�s exposure to family

violence during childhood.

Additionally, to assess the validity of our instrument, we also perform a falsi�cation test

by trying to �nd a systematic reduced form e¤ect of age at menarche on domestic violence

among the subsample of women who got married before attaining menarche. The results

of this exercise indicate that age at menarche has no e¤ect on domestic violence (which is

what we expect if age at menarche a¤ects domestic violence through age at marriage), and

suggest that our instrument is likely to satisfy the exclusion restriction.

Further, we employ two carefully designed tests to rule out potential concerns regarding

our IV being endogenous due to measurement error in age at menarche and omitted educa-

tional attainment. Reassuringly, our main results survive both these tests, and thus increase

our con�dence in the empirical strategy employed.

Finally, we examine whether the e¤ect of women�s age at marriage on domestic violence

24That under-recognition is a potential issue at least with sexual violence has been also noted by Raj et
al. (2010) and Rahman et al. (2014). For physical violence, however, this problem does not arise. Physical
violence is well-de�ned, and even younger brides can easily say whether they were physically abused by their
husbands or not.
25Using a simple two variable IV regression model in which emot=>@ABDEFGIAB violence is regressed on

age at marriage, and age at marriage is instrumented by age at menarche, it can be shown that if emo-
tionalDEexual violence is underreported (due to under-recognition) and this under-reporting varies inversely
with age at marriage, the IV estimate of the coFJ cient of age at marriage obtained using the underreported
FK>t=>@ABDsexual violence data is higher than the IV estimate of the coFJ cient of age at marriage that would
be obtained if one had access to emot=>@ABDEFGIal violence data without misreporting MNtrue� IV estimate).
This suggests that if sexualDFmotional is underreported, it is possible for one to �nd the IV estimate of age
at marriage to be zero (or even positive), when in fact the true IV estimate is negative.
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varies by caste and spousal age. We �nd no evidence of signi�cant heterogeneity. We relegate

the discussion and results of the robustness tests to the Appendix (Figures A1-AQ and Tables

A1-A11).

TUX Yiscussion of Znderlying \echanisms

Our results indicate that age at marriage negatively a¤ects women�s exposure to less severe

and severe physical violence. In this section we examine four potential channels through

which this e¤ect might be operating, namely, women�s education, participation in workforce,

bargaining^decision power within households, and husbands� education and labor market

outcomes. It is possible that older brides, compared to younger brides, could be facing less

physical violence either because they are more educated, they are more likely to participate

in the workforce, they have greater bargaining^decision power or because their husbands

have better educational and labor market outcomes (i.e., they are married well).

To examine the channels, we regress women�s educational outcomes, an indicator for

women�s for women�s workforce participation, indicators for women�s bargaining^decision

power within households, and husbands� educational and labor market outcomes on women�s

age at marriage.26 The results are presented in Table 5. In all regressions, women�s age at

marriage is instrumented by their age at menarche, and the full set of controls, including

district �xed e¤ects, are used.

We �nd that age at marriage has a positive e¤ect on the probability of women being

literate, women completing primary education and years of education (or years of schooling).

The estimated coe_ cients are not only statistically signi�cant, but also large in terms of

magnitudes. For example, the results for years of education completed indicates that a delay

in marriage by one year causes women, on average, to stay in school for slightly more than

a year.27 Additionally, we �nd strong evidence that women�s age at marriage has a positive

26Table A12 in the Appendix present the de�nitions and summary statistics of all these additional outcome
variables.
27This, in other words, mean that if marriage is delayed by a year, an average woman continues going to
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e¤ect on their husbands� years of education. Speci�cally, our results indicate that a delay

in marriage by one year causes women, on average, to get married to men who have 0.77

more years (or around ` more months) of schooling. We also �nd that a delay in age at

marriage positively impacts women�s probability to have access to a bank account which is

one of metrics we use to measure women�s bargainingadecision power. bowever, this e¤ect

is statistically signi�cant at only 10c level of signi�cance. We do not �nd any evidence of

causal e¤ect of women�s age at marriage on the other bargaining power measures (i.e., say

in healthcare and say in large household purchases). Also we fail to �nd any causal e¤ect

of women�s age at marriage on the probability of workforce participation or on the labor

outcomes of their husbands di.e., the probability of workforce participation and probability

of working in a white-collar jobf. Altogether, these �ndings suggest that a delay in age

at marriage reduces less severe and severe physical violence mainly because older brides,

compared to younger brides, are likely to be more educated and are likely to be married to

more educated men.

Before concluding this section, it is worth emphasizing that the fact that, compared to

the gless educatedhyounger brides, the gmore educatedholder brides are likely to face lesser

domestic violence despite the older brides not having a higher likelihood of participation in

workforce than the younger brides, suggests that education in itself acts as a deterrent to

domestic violence. This is perhaps because the options outside marriage that are available

to a more educated woman (irrespective of whether she is employed or not) are likely to

signi�cantly higher than that available to a less educated woman. Also, it is likely that more

educated women might have easier access to divorce or be less concerned about social taboos

surrounding divorce than less educated women.

school for that full year and drops out of school right after marriage.
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i lonclusion

Domestic violence a¤ects one in three women in their lifetime. It remains a crucial problem

with adverse health and economic consemuences in both developed and developing countries.

The cost of domestic violence to an economy in terms of victim�s su¤ering, medical expenses,

lost productivity and judiciary expenses is massive. In this paper, we examine the causal im-

pact of age at marriage on domestic violence against women using newly available household

data from India. We focus on four types of domestic violence against women: less severe

physical violence, severe physical violence, sexual violence, and emotional violence. The

main empirical challenge in identifying the causal e¤ect of age at marriage on prevalence of

domestic violence is that marriage age might be endogenous due to omitted variables andnor

measurement error. To address this issue, we use an empirical strategy that utilizes variation

in age at menarche to obtain exogenous variation in women�s age at marriage. We �nd that

a one-year delay in marriage of women causes a signi�cant decline in less-severe and severe

forms of physical violence but has no impact on sexual or emotional violence. Further, we

show that the e¤ect of women�s marital age on physical violence operates mainly through the

channels of own education and husbands� education, i.e., a delay in age at marriage reduces

the probability of physical violence primarily because older brides, as compared to younger

brides, are more educated and are married to more educated men.

Our �ndings underscore the importance of better enforcement of existing social policies

that seek to delay marriages of women (e.g. oKanyashree Prakalpapprogram in West Bengal,

oApni Beti Apna Dhanpprogram in raryana, etc.), as well as formulation of newer and more

innovative interventions, to reduce the prevalence of domestic violence in India. Future work

should focus on testing that external validity of our �ndings by replicating our study for not

only other developing nations, but also for developed nations since domestic violence is a

major public health issue worldwide.
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Figure 1. Distribution of women’s age at marriage 
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Figure 2. Distribution of age at menarche 
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Figure 3. Prevalence of domestic violence by age at marriage 

 

 



 

 

 

Figure 4. Distribution of women’s age at marriage by age at menarche 

 

Notes: Early menarche group includes those women who attained menarche before 14 years of age. Late menarche 

group includes the rest. 



 

 

 

Figure 5. Relationship between women’s average years of schooling and age at menarche 
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Figure 6. Kernel density estimates of women’s years of schooling by terciles of age at menarche 

 



Table 1. Summary statistics 

 Mean SD 

Domestic Violence Outcomes   

Less Severe Physical Violence 0.21 0.41 

Severe Physical Violence 0.05 0.22 

Sexual Violence 0.06 0.23 

Emotional Violence 0.10 0.30 

   

Demographic Characteristics   

Age at Marriage 18.23 2.63 

Age at Menarche 13.57 1.21 

Age 21.65 1.99 

Spousal age 26.47 4.39 

Height (in cm) 151.75 5.96 

Years of Education Attained 7.39 4.63 

Wealth Indicators   

  Poorest 0.22 0.42 

  Poorer 0.25 0.43 

  Middle 0.23 0.42 

  Richer 0.18 0.38 

  Richest 0.12 0.33 

Caste Indicators   

  Scheduled Caste (SC) 0.21 0.41 

  Scheduled Tribe (ST) 0.18 0.39 

  Other Backward Caste (OBC) 0.43 0.50 

  Other Castes 0.17 0.38 

Seen domestic violence among parents 0.22 0.41 

Place of Residence (=1 if Urban) 0.77 0.42 

N 9,343 

 



Table 2. OLS estimates of the effect of age at menarche on age at marriage 

 [1] [2] [3] [4] [5] 

Age at Menarche 0.216*** 0.161*** 0.128*** 0.128*** 0.127*** 

 (0.024) (0.023) (0.022) (0.022) (0.024) 

      
F-statistic 77.63 193.78 131.31 131.31 27.44 

Observations 9,343 9,343 9,343 9,343 9,343 

Notes: Estimation via OLS. The outcome variable is women’s age at marriage. 
Regression reported in column (1) does not include any controls. Regression reported in 

column (2) control for women’s height, age, and spousal age. In column (3), controls 

include women’s height, age, spousal age, wealth dummies, and women’s caste 

affiliation. In column (4), controls include women’s height, age, spousal age, wealth 
dummies, women’s caste affiliation, and indicator for whether women have seen 

domestic violence among their parents.  In column (5), we include place of residence 

(i.e., rural or urban locality) and district fixed effects in addition to all controls used in 

column (4). Standard errors reported in the parentheses are clustered at the district level. 

***p < 0.01, **p <0.05, *p < 0.1.  

 



Table 3. OLS estimates of the effect of age at marriage on domestic violence 

  Less Severe Physical Violence Severe Physical Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 

Age at Marriage -0.022*** -0.019*** -0.018*** -0.008*** -0.007*** -0.006*** -0.007*** -0.006*** -0.005*** -0.013*** -0.012*** -0.011*** 

 (0.002) (0.002) (0.002) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

             
Demographic Controls N Y Y N Y Y N Y Y N Y Y 

District Fixed Effects N N Y N N Y N N Y N N Y 

Observations 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 

Notes: Estimation via OLS. The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, spousal age, wealth dummies, 

indicator for whether women have seen domestic violence among their parents, women’s caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at 

the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table 4. IV estimates of the effect of age at marriage on domestic violence 

  Less Severe Physical Violence Severe Physical Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 

Age at Marriage -0.067*** -0.061** -0.070** -0.037*** -0.044*** -0.043** -0.016 -0.005 0.008 -0.028** -0.017 0.002 

 (0.018) (0.028) (0.030) (0.010) (0.017) (0.019) (0.010) (0.017) (0.019) (0.012) (0.020) (0.023) 

             
Demographic Controls N Y Y N Y Y N Y Y N Y Y 

District Fixed Effects N N Y N N Y N N Y N N Y 

First stage F statistic 77.63 32.83 27.44 77.63 32.83 27.44 77.63 32.83 27.44 77.63 32.83 27.44 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Kleibergen Paap rK LM statistic 89.13 37.56 35.22 89.13 37.56 35.22 89.13 37.56 35.22 89.13 37.56 35.22 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Observations 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, spousal age, wealth dummies, 

indicator for whether women have seen domestic violence among their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at 

the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table 5. Causal mechanisms: IV estimates of the effect of women’s age at marriage on education, labor market participation, decision making power and 

husbands' characteristics 

 Women’s Characteristics Husband’s Characteristics 

 

Literate 

Completed 

Primary 

Education 

Years of 

education 

completed 

Workforce 

participation 

Say in 

health care 

Say in 

large 

household 

purchase 

Bank 

account 

access 

Years of 

education 

completed 

Workforce 

participation 
White 

Collar 

Occupation 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] 

Age at Marriage 0.046* 0.079*** 1.054*** 0.018 0.004 -0.010 0.065* 0.774*** 0.027 0.012 

 (0.026) (0.028) (0.294) (0.031) (0.035) (0.036) (0.039) (0.298) (0.020) (0.035) 

           

Demographic Controls Y Y Y Y Y Y Y Y Y Y 

District Fixed Effects Y Y Y Y Y Y Y Y Y Y 

First stage F statistic  27.44  27.44  27.44  27.44  27.44  27.44  27.44 27.56  26.60 25.44 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Kleibergen Paap rK LM 

statistic 35.22 35.22 35.22 35.22 35.22 35.22 35.22 35.30 34.19 32.26 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Observations 9,316 9,343 9,343 9,343 9,343 9,343 9,343 9,316 9,251 8,710 

Notes: Estimation via TSLS. The estimated coefficients of age at marriage in the columns (1) - (7) show the effect on women's characteristics and columns (8) - (9) on 

women's husband characteristics. Columns (1) - (3) show the effect of women's age at marriage on different educational outcomes. The estimated coefficient of age at 

marriage in column (4) shows the effect of age at marriage on the probability of workforce participation. The estimated coefficients of age at marriage in columns (5) - (7) 

show the effect of age at marriage of different indicators of bargaining/decision making power of women within households. The estimated coefficients of age at marriage 

in columns (8) - (10) show the effect of women's age at marriage on her husbands’ educational attainment, work force participation, and occupation (white collar 

occupation vs others) respectively. The women’s outcome variables are defined as follows: Literate takes a value one (literate) if the woman is able to read a whole 

sentence, and zero otherwise; Completed Primary Education takes a value one if the woman reports to have completed 5th or higher grade, and zero otherwise; Years of 

education completed is a continuous variable which records the years of education completed by the woman; Workforce participation takes a value one if the woman 

reports that she has worked in the last one year, and zero otherwise; Say in health care takes a value one if the woman reports that she herself or jointly with her husband 

makes the decision about her healthcare, and zero otherwise otherwise; Say in large household purchase takes a value one if the woman reports that she herself or jointly 

with her husband makes decisions about large household purchases, and zero otherwise; Bank account access takes a value one if the woman reports that she has a bank or 

savings account that she uses, and zero otherwise. The husbands’ outcome variables are defined as follows: Years of education completed is a continuous variable which 

records the years of education completed by the woman’s husband; Workforce participation takes a value one if the husband reports that he is currently working, and zero 

otherwise; White Collar Occupation takes a value one if the husband reports that he works in professional, technical, managerial, clerical, sales, and services sector and zero 

otherwise (if employed in agriculture, skilled and unskilled manual work). Demographic controls include women’s height, age, spousal age, wealth dummies, indicator for 
whether women have seen domestic violence among their parents, women's caste affiliation, and place of residence.  Sample size in column (1) reduces by 27 observations 

as literacy could not be completed due to unavailability of literacy card with required language and blindness. Sample size in column (8) and (9) reduces by 27 and 92 

observations respectively as due to unavailability of information on completion of education and work force participation. Standard errors reported in the parentheses are 

clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Appendi·

The causal impact of women�s age at marriage on domestic violence in India

¸FOR ON¹INE PUB¹ICATION ON¹Yº



» ¼ata Assembly ¼etails

The following details about the analytical sample are worth noting. First, in our sample,

year of marriage was known for ½½.7¾¿ (½¾18 out of ½¾4¾) observations. We combine this

information with the year of birth information to get the age of marriage. For the remaining

cases where the year of marriage was unavailable, we use the age at marriage (reported only

for those cases where the year of marriage is unknown) available in the data set.

Second, the fact that our sample includes women with menarche age between ½ and

21 years demands some explanation. The normal menarcheal age is between 10 and 15

years. Àowever, menarcheal age as low as ½ years is not unusual (The Times of India,

2014). Similarly, menarcheal age above 15 years, and in fact, as high as 20-21 years is also

not biologically impossible. Delayed puberty may be constitutional or due to pathological

causes (Blondell et al., 1½½½). Undernourishment during childhood is, in fact, one major

reason for delayed menarche. Also, intense physical activity during childhood may delay

menarcheal age. In this context, based on a survey of dancers and athletes, Frisch et al.

(1½80) and Frisch et al. (1½81) note that dancers and athletes who began their training at

ages ½ or 10 years still had not menarche at ages 18Á20 years.

Â Ãobustness ÄhecÅs

ÆÇÈ Alternative Éethod of Estimation

While our baseline results are obtained using the IV-TSÊS approach, it is worthwhile to

check the sensitivity of our �ndings to using an alternative non-linear method of estimation

since our outcome variables are binary in nature. Towards that end, we repeat our analysis

using a Probit approach. Speci�cally, we estimate Probit models using the control function

(CF) approach proposed by Rivers and Vuong (1½88), and later developed by Blundell and

Powell (2004) and Wooldridge (2010, 2015). Results are reported in Table A1.



In line with the baseline results, the results of this exercise (those which include both

demographic controls as well as district �xed e¤ects) indicate that a delay in women�s mar-

riage by a year causes the probability of their exposure to less severe and severe physical

violence to fall signi�cantly. The e¤ect of women�s age at marriage on sexual as well as

emotional violence continue to remain statistically insigni�cant as before. This is reassuring,

and indicates that our results our robust to the choice of estimation method.1

ËÌË ÍalsiÎcation Test

Our IV strategy rests on the assumption that the women�s age at marriage is the only channel

through which age at menarche a¤ects prevalence of domestic violence (in other words, the

exclusion restriction is valid). If this assumption is correct, then a signi�cant relationship

between age at menarche and domestic violence should not exist when we restrict our sample

to the women who got married before attaining menarche because menarche could not have

impacted their marriage timing.

To assess the validity of the IV estimates, we undertake this falsi�cation test: we test

the reduced form e¤ect of age at menarche on the di¤erent forms of domestic violence for

the subsample of women who got married before attaining menarche. Results of this test

are reported in Table A2.

As evident, the coeÏ cients of age at menarche from the regressions based on the subsam-

ple that includes only those women who got married before attaining menarche turn out to

be statistically insigni�cant (without as well as with district �xed e¤ects). This implies that

there exists no systematic relationship between age at menarche and domestic violence for

1When we include district �xed e¤ects in Columns ÐÑÒÓ (6), ÐÔ) and (12), our sample size reduces since
Stata drops observations from several districts for which the districts perfectly predicts the failure or success.
(i.e., for those districts no women reports to have faced domestic violence or all women have reported to
face domestic violence). While IV-TSÕÖ can produce consistent estimates of the parameters even with
several districts in which there is no variation in the outcome variable, ×ÕØ cannot do so and hence these
districts need to be dropped. ÙÚwever, the fact that thse observations are dropped just means they are
not contributing any information to help identify the other parameters in the model. Implicitly, these
observations are also not helping us estimate the coÛÜ cients beyond the �xed e¤ects in our baseline IV-
ÝÖÕÖ model either. So, the results across the two are still comparable.



this subsample of women. The coeÞ cients of age at menarche from the regressions with less

severe violence and severe violence as outcome variables, on the other hand, are statistically

signi�cant for the subsample of women who got married after attaining menarche. This is

consistent with our IV results that women�s age at marriage has a signi�cant causal impact

on less severe and severe forms of physical violence.

In sum, thus, the results of this falsi�cation exercise suggest that our instrument is likely

to satisfy the exclusion restriction, and therefore increases our con�dence in the empirical

strategy that we have used.

ßàâ Addressing ãoncerns About åeasurement Error in Age at

åenarche

We have noted that women�s age at marriage can be subject to reporting bias. In a similar

vein, one could raise concerns about measurement error in the age at menarche. If age at

menarche contains measurement error, this might cause the IV estimates of the coeÞ cient

of age at marriage to be inconsistent.

While recall error in age at menarche is possible since we use self-reported survey data,

Must et al. (2002) provide compelling evidence to show that this is unlikely to be a reason

for severe concern. They use the US Newton Girls Study (1æ65ç1æ75), a prospective study

of development in a cohort of girls followed through menarche, to assess the accuracy and

precision of recall of several early menstrual characteristics. In 1ææ8ç1æææ, around 60è of

the original 7æé Newton Girls Study participants completed a mailed êuestionnaire to assess

the accuracy of recall for age and body size at menarche, usual cycle length during the �rst 2

years, and age at regularity. They found recalled and original age at menarche to be highly

correlated. Original mean menarcheal age did not di¤er signi�cantly from recalled mean

menarcheal age. On average, women recalled their menarche as being 0.æ5 months (i.e., less

than a month) earlier than their original menarche. In fact, in context of India, recall error

in age at menarche is likely to be even less of a concern since Garg et al. (2001) and Sharma



et al. (2006) note that menarche is a major event for girls in India, and girls of both low

and high caste report knowing little or nothing about menstruation before it began, but

afterwards learning of taboos about eating and mobility during menstrual periods. These

changes in lifestyle imply that respondents are likely to recall its timing with fair degree of

accuracy (Chari et al., 2017).2 We have already graphed the distribution of reported age at

menarche in Figure 2. It does not show any heaping at key ages (e.g. school leaving ages)

that might be suggestive of signi�cant recall error.

Note, even if age at menarche contains measurement error, this will cause the IV estimate

of the coeë cient of age at marriage to be inconsistent only if reporting bias in age of marriage

is correlated with that in age at menarche. This might be the case if respondents use the

former as a point of reference to recollect the latter. To examine this issue, Field and Ambrus

(2008) suggest comparing the distribution of reported age of marriage and age at menarche

for two subsamples of women: (i) women with mothers who never attended school, and (ii)

women with mothers who had at least some schooling before the onset of puberty. The idea

here is to isolate a group of families who have a preexisting preference for later marriage

unrelated to their daughter�s maturation. Since menarche is exogenous to this preference, a

signi�cant di¤erence in reported age of onset across these types would suggest either recall

bias or strategic misreporting.

ìowever, the data that we use do not have information on the educational attainment

of women�s mothers. As an alternative, we compare the distribution of age at marriage and

menarche age of women from two southern states of India îïerala and Tamil Nadu îðo that

of women from nine major non-southern states including ìaryana, Punjab, Delhi, Madhya

Pradesh, Gujarat, Bihar, Jharkhand, West Bengal and Odisha. We do this because Kerala

and Tamil Nadu are ranked �rst and second respectively among all the Indian states in terms

of sex ratios (the number of females per 1000 of males) as per the 2011 Indian census. On

2Ellis (2004, ñ21) based on a survey also note, òboth adolescent girls and adult women are generally
willing and able to report accurately on their ages at menarche...and retrospective reports may be more
reliable than those obtained during pubertyô.



the other hand, the selected non-southern Indian states have signi�cantly lower sex ratios.

Since the sex ratio is generally thought to reõect the level of patriarchy (and women�s social

disadvantage) prevalent in the society (with higher sex ratios indicating lower prevalence of

patriarchy) (Bhalotra et al., 2017), and that level of patriarchy is negatively correlated to

age at marriage, the age at marriage of women from Kerala and Tamil Nadu is likely to

be signi�cantly higher than the age at marriage of women from the selected non-southern

states. In terms of the distribution of age at marriage, therefore, the distribution of age at

marriage of women from Kerala and Tamil Nadu should lie to the right of that from the

non-southern states. öowever, in absence of recall error in age at marriage being correlated

with recall error in age at menarche, the distributions of age at menarche across these two

subsamples of women should not be di¤erent.

We plot the distributions of age at marriage and age at menarche for these two subsamples

of women in Figure A÷. Reassuringly, we �nd that the distribution of women�s age at

marriage di¤ers across the two subsamples, but not the distribution of age at menarche.

This provides suggestive evidence that even if there is recall or reporting error in age at

menarche, that is unlikely to be correlated with age at marriage.

øùú ûurther Eüamination of the ýorrelation between þenarche

Age and Educational Attainment

As discussed previously, our IV estimates of the e¤ect of women�s age at marriage on domestic

violence could be inconsistent if age at menarche is correlated with educational attainment.

While previous literature as well as our graphical analysis (presented previously) suggests

that this is unlikely to be the case, in this section we reexamine the issue. Note that the

main reason why educational attainment could be impacted by women�s age at menarche is as

follows: once a girl starts menstruating, she might stop attending school, eventually dropping

out of it. This might be because of lack of sanitation facilities in school or because social

norms dictate that a girl who attains puberty should no longer be going to school. As such,



the women whose educational attainment might have been impacted with age at menarche,

they must have had dropped out of school soon after they had reached that age (i.e., age at

menarche). It is presumable that if a woman was enrolled in school for a signi�cant period

of time post-menarche (say, at least more than a year), her schooling attainment is unlikely

to have been determined by her age at menarche. This is because if she could have made

it to school right after attaining menarche despite lack of adeÿuate sanitation facilities in

her school or social taboos, it is unlikely that these factors later on would suddenly serve

as impediments for her to attend school. As such, if we could �nd a subsample of women

who had been enrolled in school for at least a year or two after attaining menarche, for this

subsample of women at least, age at menarche is unlikely to have a¤ected their educational

attainment, and hence the IV estimate of the e¤ect of age at marriage on domestic violence

based on this subsample would likely be consistent.

However, �nding this subsample of women is di¢ cult given our data. This is because

although we have information on age at menarche and years of education of women, we do

not have information on the age at which they dropped out of school. To circumvent this

problem, we try to back out the school leaving age of women from their reported years of

education. Speci�cally, we assume that a women starts her formal schooling at 6 years of age

(which according to the World Bank is the minimum age for starting formal schooling for

most countries in the world including India3) and add the total number of years of education

to this. This gives us the lower bound of the age at which the women have dropped out

of school. We call this the lower bound because it is perfectly possible that a woman had

started schooling at an age higher than 6.4 Further, there might have been gaps in her

schooling after she starts going to school. In fact, she might be even repeating grades. For

example, suppose a woman reports that she has 5 years of education. As per our estimate,

her school leaving age is around 11 years. However, if this woman had started schooling at

8 years of age and further stops going to school for one year after 2 years of starting to go to

�https���data.worldbank.org��������	
�/E.PRM.AGES
4Although it is very unlikely that a woman begins her formal schooling before she turns 6.



school, her true age when she drops out of school was actually around 14 years (she starts

going to school when she is 8 years old, goes to school till she is 10 years, takes a gap of a

year, returns back to school and goes to school for another three years).

Using this method, we calculate the lower bound of the age of women at which they had

dropped out of school in our sample. We then create a subsample consisting of those women

for whom the di¤erence between the school dropout age that we calculate and the age at

menarche is at least one year. In other words, these are the women who were in school for at

least one year post-menarche. Note that, these women form the subset of all the women who

were enrolled in school for at least one-year post menarche. This is because, given that we

consider the lowest possible age at which the women had dropped out of school, we exclude

those women who might have been in school for at least one year post-menarche, but as per

our calculation of her school leaving age, they had dropped out of school before completion

of a year after menarche.

For this subsample of women, we estimate our baseline regression model instrumenting

age at marriage by age at menarche. The results are reported in columns (1) �(4) of Table

A�. We also estimate the regression model for the subsample of women who have been

in school for at least 2 years post-menarche (i.e., the di¤erence between the lower bound

of their school leaving age and age at menarche is at least 2 years). For this subsample,

age at menarche is more unlikely to be have determined the educational attainment of the

women. These results are reported in columns (5) �(8). Reassuringly, we �nd that for both

these subsamples, the e¤ect of age at marriage on less severe and severe forms of physical

violence are negative as well as statistically signi�cant. This is in consonance with our

baseline results. This suggests that not including educational attainment in our baseline

speci�cation is unlikely to have rendered our estimates of the e¤ect of age at marriage on

less severe and severe forms of physical violence to be inconsistent.



2.5 Inclusion of Survey Year Fixed E¤ects

The data collection period for NF�S 2015-16 is quite long (January 2015 to December

2016). As such there might be possible changes over time which, if not accounted for,

might contaminate our results. To address this issue we include survey year �xed e¤ects as

additional controls in Table A4. As evident, our results are robust to inclusion of survey

year �xed e¤ects.

2.6 Alternative Measures of Domestic Violence

In our baseline analysis, we measure each of the four categories of domestic violence using

binary variables that take a value of one if the woman reported having experienced at least

one kind of violence in the relevant class of violent acts. To check the sensitivity of our results

to the baseline measure of domestic violence, we use two alternative measures of domestic

violence. First, we construct a new measure of the four types of domestic violence by taking

a simple average of the binary indicators for all the underlying acts of violence. Second,

we construct z-scores for each act of violence underlying each of the four types of domestic

violence using the mean and standard deviation of the variable, and then construct four

domestic violence indices using simple average of these z-scores (Kling et al., 2007; Erten

and Keskin, 2018). Reassuringly, the results presented in Table A5 indicate that the baseline

results are not sensitive to our de�nition of domestic violence.

2.7 Non-Linearities in Age

Given the de�nition of domestic violence measures in our baseline analysis, one might suspect

a non-linear relationship to exist between age and each category of domestic violence. In

order to control for this possibility, we include square of age as an additional control in the

�nal speci�cation of our model. Our results (reported in Table A6) are robust to inclusion

of this additional control.




�8 Removing Outliers

Our analytic sample includes women who attained menarche at 21 years of age and women

who got married when they were 5 years old. �owever, attaining menarche at 21 years of

age and getting married at 5 years of age might appear to be a bit implausible, and perhaps

these might represent enumeration error. In order to address this concern, we carry out our

baseline analysis excluding the top and bottom one percentile of age at marriage and age at

menarche of our analytic sample. The results are reported in Table A7. As can be seen, the

results based on the trimmed sample are �ualitatively similar to the baseline results.


�9 Birth �ear �i�ed E�ects

As argued by Field and Ambrus (2008), sudden changes in diet might impact maturation.

Sekhri and Debnath (2014) in this context note that, agricultural activities, that employ

majority of the Indians, are to a large extent dependent on weather. Extreme weather

conditions in the women�s year of birth might adversely a¤ect household income resulting in

transitory but severe malnutrition. Therefore, females born during these extreme weather

events may experience delayed age at menarche as they are more likely to be malnourished.

These women may also be more susceptible to domestic violence due to having less options

outside marriage (in the labor market) due to being malnourished. To control for this

possibility, we use birth year �xed e¤ects as additional controls. The results are presented

in Table A8. Reassuringly, the results remain unchanged.


�10 Control for �pousal Age at �arriage

The baseline analysis uses current spousal age as one of the controls. In Table A�, we

re-estimate the baseline regression model using spousal age at marriage instead of current

spousal age as a control. Since spousal age at marriage is not available in the survey, we

calculate spousal age at marriage using women�s age at marriage, women�s current age and



spousal current age. The results are reported in Table A�. They are �ualitatively similar to

the baseline results.

���� �ontrol for Pro�y for �amily  iolence

It is possible that violence against women prior to menarche (or during childhood) is corre-

lated with age at menarche as well as with age at marriage. Ideally, therefore, one should

control for this possibility to obtain consistent estimates of the e¤ect of women�s age at mar-

riage on domestic violence using age at menarche as an IV. Unfortunately, in the data that

we have used, there is no information about women�s exposure to violence during childhood.

!owever, we think, this is unlikely to be a major issue in our case because of our use of

a control variable that captures whether a woman has witnessed inter-parental violence in

her childhood. We believe this variable is likely to proxy for whether a woman herself has

faced violence during childhood and reduce concerns of omitted variable bias. Our assertion

is based on existing studies which show that women�s exposure to violence during childhood

is highly correlated to whether they witness inter-parental violence or con�ict at home. As

shown in a study by Edleson (1���), between "0 to 66 per cent of children su¤er direct abuse

when living with domestic violence. More recently, a UNICEF report based on multiple

studies on the impact of domestic violence on lives of children also notes, �Children who

grow up in a violent home are more likely to be victims of child abuse�(UNICEF 200�, p.").

!owever, we also carry out another exercise to assess this issue. We check the sensitivity

of our main results to inclusion of an additional control which we believe is also a good proxy

of whether a woman exposed violence during childhood at her natal home. This variable

indicates whether a woman has faced violence from mother, father, sister, brother or other

relative from the time she was 15 years old# it takes a value 1 if she has faced violence from

either of these family members, and zero otherwise. This variable is likely to be a good proxy

for whether a woman herself has faced violence during childhood because it is likely that a

woman who reports that she was physically abused by her parents or other family members



when she was 15 years old has also experienced violence as a child. It is highly unlikely that

a woman, who was never physically abused as a child, would suddenly experience violence

when she is 15 years or older. Reassuringly, the results of the regression that includes this

variable as an additional control (Table A10), are in line with the baseline results.5

$%&$ 'eterogeneity Analysis

Does the e¤ect of age at marriage on domestic violence vary by spousal age and caste?

To examine whether the e¤ect of age at marriage on domestic violence varies by spousal

age, we create a binary variable indicating whether the spousal age is less than the median

spousal age in our sample (= () or otherwise (= 0). We interact the age at marriage with

this binary variable and use this interaction term as an additional regressor in our baseline

regression model. Instrumenting this by the interaction between age at menarche and the

binary variable that we created for spousal age, we re-estimate the baseline regressions (of

course, as before, we continue to instrument age at marriage by age at menarche). The

results of this analysis are reported in the �rst four columns of Table A11. The results

indicate that the impact of age at marriage on di¤erent categories of domestic violence does

not di¤er across the two groups of women, i.e., those who are married to spouses whose

age is less than the median spousal age and those who are married to spouses whose age is

greater than or e)ual to the median spousal age. In other words, the e¤ect of marriage age

on domestic violence does not vary by spousal age.

In order to examine whether the e¤ect of age at marriage varies by caste, we create a

binary variable indicating whether a woman belongs to a household with lower caste (Sched-

ule Caste, Schedule Tribe, Other Backward Caste) or other caste. As before, we interact

the age at marriage with this binary variable and use this interaction term (instrumented

5The results reported are based only on the subsample of women who were married after they were 15
years old. Including women who were married before 15 years of age would potentially mean that we are
including women who might have report be exposed to (natal) family violence after their marriage which is
appears to be slightly implausible. Nevertheless, we also carried out the same regressions for the full sample.
The results for the full sample are very similar to the results reported in Table A10.



by the interaction between age at menarche and the binary indicator for caste) as an addi-

tional regressor. The results presented in the last four columns of Table A11 do not provide

any substantial evidence of the e¤ect of age at marriage on domestic violence to be varying

by caste (at best, there is only some weak evidence that the impact of age at marriage on

emotional violence is di¤erent for women belonging to lower caste relative to upper caste).

*+,4 :urther Evidence on <ausal =echanism

To provide further evidence that it is the women�s educational is a mechanism driving our

results, we carry out our main analysis for the women who are uneducated and educated

separately. If indeed it is the educational channel that mainly drives our results, we should

�nd evidence of a causal relationship between women�s age at marriage and physical violence

for the second subsample of women only.

Table A1> reports the results of this exercise. As evident, we �nd no evidence of causal

relationship between women�s age at marriage and physical violence for the uneducated

sample@ the coeA cient of women�s age at marriage in all the regressions are statistically and

economically insigni�cant. In contrast, for the educated sample of women, the coeA cient of

women�s age at marriage in the regressions with less severe physical violence and physical

severe violence as outcome variables are large and economically signi�cant@ in fact, in terms

magnitude, these coeA cients are similar to the corresponding coeA cients obtained based on

the full sample (see Table 4). Eowever, the standard errors of these coeA cients are now

very large suggesting that these coeA cients are measured imprecisely. This, however, is not

surprising at all since by restricting our analysis to only women who are educated, we lose

close to >0G of the sample which severely reduces the variation in the data resulting in

mechanical inIation of the standard error of the estimated coeA cients.

These results provide additional evidence that it is the educational channel through which

age at marriage a¤ects women�s exposure to domestic violence.
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Figure A1. Average Age at Marriage of Women by Age at Menarche 

 

 



 

 

 

Figure A2. Average Years of Education Completed by Women by Age at Menarche (excluding outliers) 

 

 



 

 

 

Figure A3. Kernel density estimates of women’s age at marriage and age at menarche by states 

 

Notes: Southern states include Kerala and Tamil Nadu. Other States include Haryana, Gujarat, Punjab, Delhi, 

Madhya Pradesh, Bihar, Jharkhand, Odisha, and West Bengal. 



Table A1.  Estimates of the effect of age at marriage on domestic violence: Probit estimates using control function approach (Marginal Effects) 

 Less Severe Physical Violence Severe Physical Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] 

Age at Marriage -0.031*** -0.024*** -0.084** -0.013*** -0.009*** -0.083** -0.014*** -0.009*** 0.020 -0.019*** -0.017*** 0.001 

 (0.004) (0.005) (0.033) (0.002) (0.002) (0.034) (0.002) (0.003) (0.034) (0.003) (0.003) (0.031) 

             
Demographic Controls N Y Y N Y Y N Y Y N Y Y 

District Fixed Effects N N Y N N Y N N Y N N Y 

Observations 9,343 9,343 8,431 9,343 9,343 5,035 9,343 9,343 5,174 9,343 9,343 6,776 

Notes: The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, spousal age, wealth dummies, indicator for whether 

women have seen domestic violence among their parents, women’s caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at the district level. 

Sample size in columns (3), (6), (9), and (12) is smaller due to perfect prediction within a group. ***p < 0.01, **p <0.05, *p < 0.1.   

 



Table A2. Falsification test         

  Less Severe Physical Violence Severe Physical Violence Sexual Violence Emotional Violence 

 

Marriage before 

Menarche 

Marriage not before 

Menarche 

Marriage before 

Menarche 

Marriage not before 

Menarche 

Marriage before 

Menarche 

Marriage not 

before Menarche 

Marriage before 

Menarche 

Marriage not 

before Menarche 

 [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] 

Age at 

Menarche 
-0.003 -0.023 -0.010*** -0.011*** 0.013 -0.022 -0.007*** -0.007*** -0.003 0.001 -0.001 0.000 0.015 -0.027 -0.005* -0.002 

 (0.016) (0.058) (0.004) (0.004) (0.012) (0.045) (0.002) (0.002) (0.011) (0.031) (0.002) (0.003) (0.016) (0.047) (0.003) (0.003) 

Demographic 

Controls Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 

 

District Fixed 

Effects N Y N Y N Y N Y N Y N Y N Y N Y 

Observations 317 317 9,026 9,026 317 317 9,026 9,026 317 317 9,026 9,026 317 317 9,026 9,026 

Notes: Estimation via OLS. The outcome variables are different categories of domestic violence. Regressions reported in columns (1), (2), (5), (6), (9), (10), (13), and (14) are based on the 

subsample of women who got married before attaining menarche. Regressions reported in columns (3), (4), (7), (8), (11), (12), (15), and (16) are based on the rest of the women. Demographic 

controls include women’s height, age, spousal age, wealth dummies, indicator for whether women have seen domestic violence among their parents, women's caste affiliation and place of 

residence. Standard errors reported in the parentheses are clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A3. IV estimates of the effect of age at marriage on domestic violence: For a subsample of women who have been in school post-menarche  

 In school for at least one-year post-menarche In school for at least two years post-menarche 

 

Less Severe Physical 

Violence 

Severe 

Physical 

Violence Sexual Violence 

Emotional 

Violence 

Less Severe 

Physical Violence 

Severe 

Physical 

Violence 

Sexual 

Violence Emotional Violence 

 [1] [2] [3] [4] [1] [2] [3] [4] 

Age at Marriage -0.137*** -0.037* 0.007 -0.009 -0.124** -0.037 -0.003 0.009 

 (0.050) (0.022) (0.023) (0.032) (0.052) (0.024) (0.021) (0.034) 

         
Demographic Controls Y Y Y Y Y Y Y Y 

District Fixed Effects Y Y Y Y Y Y Y Y 

First stage F statistic 12.52 12.52 12.52 12.52 10.85 10.85 10.85 10.85 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.001] [p=0.001] [p=0.001] [p=0.001] 

Kleibergen Paap rK 

LM statistic 17.97 17.97 17.97 17.97 16.67 16.67 16.67 16.67 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Observations 3,804 3,804 3,804 3,804 2,867 2,867 2,867 2,867 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, spousal age, wealth dummies, 

indicator for whether women have seen domestic violence among their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered 

at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A4. IV estimates of the effect of age at marriage on domestic violence with survey year fixed effects 

 

Less Severe 

Physical Violence 

Severe Physical 

Violence 

Sexual 

Violence Emotional Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.070** -0.043** 0.009 0.002 

 (0.030) (0.019) (0.019) (0.022) 

     
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

Survey Year Fixed Effects Y Y Y Y 

First stage F statistic 27.64  27.64   27.64   27.64  

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Kleibergen Paap rK LM statistic 35.44 35.44 35.44 35.44 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Observations 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls 

include women’s height, age, spousal age, wealth dummies, indicator for whether women have seen domestic violence 
among their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are 

clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A5. IV estimates of the effect of age at marriage on using alternative measures of domestic violence 

 

Average of binary indicators for all the underlying 

acts of violence 

Average of z-scores computed based on binary indicators for all 

the underlying acts of violence 

 

Less Severe 

Physical Violence 

Severe Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

Less Severe 

Physical Violence 

Severe Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] 

Age at Marriage -0.045** -0.014* 0.002 -0.004 -0.147** -0.063 0.005 -0.018 

 (0.018) (0.008) (0.012) (0.014) (0.060) (0.065) (0.067) (0.061) 

         
Demographic Controls Y Y Y Y Y Y Y Y 

District Fixed Effects Y Y Y Y Y Y Y Y 

First stage F statistic  27.44   27.44   27.44   27.44   27.44   27.44   27.44   27.44  

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Kleibergen Paap rK LM 

statistic 35.22 35.22 35.22 35.22 35.22 35.22 35.22 35.22 

 [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Observations 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Outcome variables in first four columns are constructed by taking a simple 

average of each act of violence.  In the next four columns, we use simple average of z-scores constructed using the mean and standard deviation of each act of violence.  

Demographic controls include women’s height, age, spousal age, wealth dummies, indicator for whether women have seen domestic violence among their parents, women's 

caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A6. IV estimates of the effect of age at marriage on domestic violence controlling for non-linear effects of age 

 

Less Severe Physical 

Violence 

Severe Physical 

Violence 

Sexual 

Violence Emotional Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.072** -0.046** 0.008 0.002 

 (0.031) (0.020) (0.020) (0.023) 

     
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

First stage F statistic 25.91 25.91 25.91 25.91 

 [0.000] [0.000] [0.000] [0.000] 

Kleibergen Paap rK LM statistic 33.20 33.20 33.20 33.20 

 [0.000] [0.000] [0.000] [0.000] 

Observations 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include 

women’s height, age, square of age, spousal age, wealth dummies, indicator for whether women have seen domestic violence 

among their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at 

the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A7. IV estimates of the effect of age at marriage on domestic violence after excluding the outliers 

 

Less Severe Physical 

Violence 

Severe Physical 

Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.057* -0.044* 0.025 -0.023 

 (0.032) (0.026) (0.026) (0.032) 

     
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

First stage F statistic 17.78 17.78 17.78 17.78 

 [0.000] [0.000] [0.000] [0.000] 

Kleibergen Paap rK LM statistic 22.00 22.00 22.00 22.00 

 [0.000] [0.000] [0.000] [0.000] 

Observations 8,735 8,735 8,735 8,735 

Notes: Estimation via TSLS. Final sample excludes the top and bottom one percentile of age at marriage and age at menarche. 

The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, 
squared of age, spousal age, wealth dummies, indicator for whether women have seen domestic violence among their parents, 

women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at the district level. 

***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A8. IV estimates of the effect of age at marriage on domestic violence with birth year fixed effects 

 

Less Severe Physical 

Violence 

Severe Physical 

Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.076** -0.048** 0.007 0.002 

 (0.032) (0.021) (0.020) (0.024) 

     
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

Birth Year Fixed Effects Y Y Y Y 

First stage F statistic 24.17 24.17 24.17 24.17 

 [0.000] [0.000] [0.000] [0.000] 

Kleibergen Paap rK LM statistic 31.21 31.21 31.21 31.21 

 [0.000] [0.000] [0.000] [0.000] 

Observations 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls 

include women’s height,  spousal age, wealth dummies, indicator for whether women have seen domestic violence among 
their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at the 

district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A9. IV estimates of the effect of age at marriage on domestic violence controlling for spousal age at marriage 

 

Less Severe Physical 

Violence 

Severe Physical 

Violence Sexual Violence Emotional Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.083** -0.053** 0.013 0.005 

 (0.039) (0.024) (0.024) (0.029) 

     
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

First stage F statistic 20.46 20.46 20.46 20.46 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Kleibergen Paap rK LM statistic 25.47 25.47 25.47 25.47 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Observations 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include 

women’s height, age, spousal age at marriage, wealth dummies, indicator for whether women have seen domestic violence 

among their parents, women's caste affiliation and place of residence. Standard errors reported in the parentheses are clustered at 

the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A10. IV estimates of the effect of age at marriage on domestic violence including indicator for family 

violence: Subsample of women married after the age of 15 

 

Less Severe Physical 

Violence 

Severe Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

 [1] [2] [3] [4] 

Age at Marriage -0.152* -0.128** 0.024 0.006 

 (0.090) (0.065) (0.051) (0.060) 

      
Demographic Controls Y Y Y Y 

District Fixed Effects Y Y Y Y 

First stage F statistic 6.99 6.99 6.99 6.99 

 [p=0.003] [p=0.003] [p=0.003] [p=0.003] 

Kleibergen Paap rK LM 

statistic 8.66 8.66 8.66 8.66 

 [p=0.003] [p=0.003] [p=0.003] [p=0.003] 

Observations 8,092 8,092 8,092 8,092 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic 

controls include women’s height, age, spousal age, wealth dummies, indicator for whether women have seen 
domestic violence among their parents, indicator for whether women were ever physically hurt by natal family 

members, women's caste affiliation, and place of residence i.e. rural or urban. Standard errors reported in the 

parentheses are clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1. 

 



Table A11. Heterogeneity analysis: IV estimates of the effect of age at marriage and its interaction with spousal age and caste on domestic violence 

 

Less Severe 

Physical 

Violence 

Severe Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

Less Severe 

Physical 

Violence 

Severe Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] 

Age at Marriage -0.070** -0.043** 0.009 0.002 -0.065 -0.056** 0.002 -0.047 

 (0.030) (0.019) (0.019) (0.023) (0.040) (0.027) (0.021) (0.031) 

Age at Marriage*Spousal Age at 

Marriage Less than the Median 

Age 0.001 0.000 -0.000 -0.001     

 (0.001) (0.000) (0.000) (0.001)     
Age at Marriage*Low Caste     -0.006 0.015 0.008 0.058* 

     (0.040) (0.026) (0.021) (0.031) 

         
Demographic Controls Y Y Y Y Y Y Y Y 

District Fixed Effects Y Y Y Y Y Y Y Y 

First stage F statistic (age at 

marriage) 20.10 20.10 20.10 20.10 13.78 13.78 13.78 13.78 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

First stage F statistic (age at 

marriage*spousal age) 36394.99 36394.99 36394.99 36394.99     

 [p=0.000] [p=0.000] [p=0.000] [p=0.000]     

First stage F statistic (age at 

marriage*low caste)     16.80 16.80 16.80 16.80 

     [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Kleibergen Paap rK LM statistic 36.40 36.40 36.40 36.40 36.43 36.43 36.43 36.43 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.000] 

Observations 9,343 9,343 9,343 9,343 9,343 9,343 9,343 9,343 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include women’s height, age, spousal age, wealth dummies, 

indicator for whether women have seen domestic violence among their parents, women’s caste affiliation and place of residence. First four columns include interaction between age at 

marriage and a binary variable indicating spousal age less than the median spousal age i.e. 26 years. We instrument this by interaction between age at menarche and a binary variable 

indicating whether spousal age is less than the median spousal age. Next four columns include interaction between age at marriage and a binary variable indicating a woman belongs 

to low caste i.e. Schedule Caste, Schedule Tribe, Other Backward Caste. We instrument this interaction between age at marriage and a binary variable indicating a woman belongs to 

low caste. Standard errors reported in the parentheses are clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  

 



Table A12. Summary statistics: Additional outcome variables 

  N Mean SD 

Women’s characteristics 

Literate 9316 0.71 0.46 

(=1 if the woman is able to read)  
  

Completed Primary Education 9343 0.76 0.43 

(=1 if the woman has completed 5th or higher grade)  
  

Years of education completed 9343 7.39 4.63 

Workforce participation 9343 0.19 0.39 

(=1  if the woman reports to have worked in the last one year)  
  

Say in health care 9343 0.70 0.46 

(=1 if the woman reports that decisions about her healthcare are made by herself or jointly with her husband)  
  

Say in large household purchase 9343 0.67 0.47 

(=1 if the woman reports that decisions about large household purchases are made by herself or jointly with her husband)  
  

Bank account to access 9343 0.42 0.49 

(=1 if the woman reports that she has a bank or savings account that she uses)  
  

  
  

Husband’s characteristics 

Years of education completed 9316 8.23 4.49 

Workforce participation 9251 0.94 0.23 

(=1 if the husband reports that he is currently working)  
  

White Collar Occupation 8710 0.30 0.46 

(=1 if the husband reports that he works in professional, technical, managerial, clerical, sales, and services sector)  
  

 



Table A13. IV estimates of the effect of age at marriage on domestic violence: Uneducated vs educated women  

 Sample of Uneducated Women Sample of Educated Women 

 

Less Severe 

Physical 

Violence 

Severe 

Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

Less 

Severe 

Physical 

Violence 

Severe 

Physical 

Violence 

Sexual 

Violence 

Emotional 

Violence 

 [1] [2] [3] [4] [5] [6] [7] [8] 

Age at Marriage 0.003 -0.019 0.013 0.007 -0.112* -0.049 0.013 0.015 

 (0.028) (0.016) (0.016) (0.021) (0.059) (0.036) (0.035) (0.044) 

         

Demographic Controls Y Y Y Y Y Y Y Y 

District Fixed Effects Y Y Y Y Y Y Y Y 

First stage F statistic 35.27 35.27 35.27 35.27 8.00 8.00 8.00 8.00 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.005] [p=0.005] [p=0.005] [p=0.005] 

Kleibergen Paap rK LM 

statistic 44.92 44.92 44.92 44.92 10.64 10.64 10.64 10.64 

 [p=0.000] [p=0.000] [p=0.000] [p=0.000] [p=0.001] [p=0.001] [p=0.001] [p=0.001] 

Observations 2,741 2,741 2,741 2,741 6,575 6,575 6,575 6,575 

Notes: Estimation via TSLS. The outcome variables are different categories of domestic violence. Demographic controls include women’s height, 

age, spousal age, wealth dummies, indicator for whether women have seen domestic violence among their parents, women's caste affiliation, and 

place of residence. Standard errors reported in the parentheses are clustered at the district level. ***p < 0.01, **p <0.05, *p < 0.1.  
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