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ABSTRACT

Marriage Markets and the
Rise of Dowry in India®

Dowry payments are common in many marriage markets. This paper uses data on over
74,000 marriages in rural India over the last century to explain why the institution of dowry
emerges and how it evolves over time. We find that the proportion of Indian marriages
including dowry payments doubled between 1930 and 1975, and the average real value
of payments tripled. We empirically test whether four prominent theories of dowry can
explain this rise, and find support for only one: increased differentiation in groom quality
as a result of modernization. We also find a decline in the average real value of dowry
payments after 1975 and demonstrate that this could be rationalized within a search model
of marriage markets.
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1 Introduction

One of the most significant economic transactions for households across the world occurs
at the time of marriage. Dowry, a transfer of wealth from the household of a bride to that
of her groom, has historically been a part of marriages across much of Europe and Asia.
It is now most commonly practiced in South Asia, where over 80 percent of marriages
in Bangladesh, India, and Pakistan include dowry payments (Anderson, 2007a). Dowry
payments are typically quite large, with the value of a single dowry typically in excess
of a year of earnings. In India alone, we estimate that the total value of dowry payments
between 1950 and 1999 was nearly a quarter of a trillion dollars.

Policymakers have frequently attempted to eliminate dowry through legislative mea-
sures, but most of these measures proven ineffective. These attempts are in line with
previous research documenting numerous negative consequences of dowry, such as en-
couraging sex-selection (Alfano, 2017; Borker et al., 2017; Bhalotra et al., 2020) and vio-
lence against women (Bloch and Rao, 2002; Sekhri and Storeygard, 2014), although some
recent research has pointed out that anti-dowry policies could actually make the situ-
ation worse (Calvi and Keskar, 2021a,b). Regardless of the intent, any policy-making
around dowry is made more difficult by the fact that there is still significant disagree-
ment over why dowry exists and what factors can shift dowry practices: the economics
and sociology literature contain numerous plausible and conflicting theories, with little
empirical evidence on their validity. In order to design appropriate and effective policy
responses to combat dowry;, it is critical to understand the underlying determinants of
dowry.

In this paper, we use data on over 74,000 marriages in rural India over the twentieth
century to explain why dowry emerges and what factors influence its evolution over
time. The Indian context is particularly well suited to study the emergence of dowry,
both due to the large population affected, and the relatively recent emergence of dowry
as a dominant institution in the country. In our data, we observe that dowry was only
paid in around 38 percent of observed marriages in the 1920s. By 1975, this figure had
increased to 88 percent and has remained at that level since. Between 1945 and 1975, the
average size of dowry payments more than tripled, a phenomenon termed as “dowry
inflation” (Caldwell et al., 1983; Rao, 1993). We observe that dowry payments were
initially driven by an increasing proportion of high value dowry payments, followed by
a rightward shift of the distribution of dowry payments itself. The conventional wisdom
remains that the magnitude of dowry payments has continued to increase through the
present day (Deolalikar and Rao, 1995; Anderson, 2003, 2007a; Bhaskar, 2016), but this is



not what our data show. Instead, there appears to have been a decline in large payments
between 1975 and 1999, with little movement in other parts of the distribution, meaning
that the mean dowry value falls.

A natural question to ask is what factors cause the emergence and evolution of
dowry? While there is a rich theoretical literature on dowry, empirical work has been
constrained by the limited availability of data on dowry outside of small or geograph-
ically limited samples (Anderson, 2007a). In this paper, we leverage a large and ge-
ographically comprehensive data set to examine four prominent theoretical models of
dowry and test which, if any, can explain the rise of dowry in India. Each theory has
either been cited extensively in the dowry literature (Srinivas, 1956, 1984) and/or pub-
lished in a “top-five” general interest journal in economics (Rao, 1993; Botticini and Siow,
2003; Anderson, 2003; Anderson and Bidner, 2015).

First, one well-known explanation for increases in the prevalence of dowry in In-
dia is the ‘Sanskritization” hypothesis (Srinivas, 1984). This theory proposes that dowry
was traditionally practiced among upper caste households and spread as lower castes
emulated upper caste practices in an attempt to increase their social status (or ‘Sanskri-
tize”). We show that this theory cannot explain the wide-scale adoption of dowry since
adoption began at around the same time among both low and high caste groups.

Second, a number of papers link changes in dowry prevalence and size to how popu-
lation growth affects marriage market sex ratios (e.g. Caldwell et al. 1983; Rao 1993; Billig
1991, 1992; Dalmia and Lawrence 2005; Sautmann 2011). Since men marry at older ages
than women, population growth will generate a surplus of women on the marriage mar-
ket. In the resulting “marriage squeeze”, competition over scarce grooms could cause
increases in dowry prevalence and payments. Rao (1993) observes a relationship be-
tween sex ratios and increased dowry size, but with data from fewer than 200 marriages
across 6 villages. We find that changes in marriage market sex ratio do not explain the
large changes in the prevalence or size of dowry over the study period. Instead, “mar-
riage squeeze” pressures appear to be relieved by decreasing age gaps between men and
women at the time of marriage, as predicted theoretically in Anderson (2007b).

Third, Anderson (2003) proposes a matching model in which dowry inflation results
from the process of modernization in a caste-based society. In this model, dowry is
an equilibrium payment to match with a groom of a particular value on the marriage
market. Brides prefer to marry wealthier and higher caste men, while men only care
about dowry. As modernization leads to increased dispersion in wealth, there is a cor-
responding widening in the distribution of dowry payments. The pressure placed on

dowry payments within a particular caste grouping by brides competing from lower



castes leads to dowry inflation. We empirically test the key model predictions, but do
not find supporting evidence; this is likely due to strong preferences against marrying
across caste boundaries (Banerjee, Duflo, Ghatak and Lafortune, 2013).

Finally, we provide evidence that changes in groom characteristics are a major driver
of the rise of dowry prevalence and size (Caldwell et al., 1983); this is similar to the mech-
anism in Anderson (2003), but without cross-caste competition. If dowry is modeled as
an equilibrium price to match with a higher quality groom, higher earning grooms will
command higher dowries. During the 1930s and 1940s, there was an expansion in ed-
ucational and economic opportunities for Indian men, which increased the number of
high quality grooms. Aggregate dowry payments will then rise as the number of such
men on the market increases, consistent with the theoretical frameworks in Anderson
(2004) and Anderson and Bidner (2015).1

Our data contain information on multiple marriages within the interviewed house-
holds. We use this variation to test this specific theory and the broader framework of
dowry as groom price under very demanding regression specifications. Specifically, we
take advantage of the variation in dowry payments between immediate family members
of the same household on the marriage market within the same (five-year) time period,
to show that higher quality grooms, as measured by their educational attainment, receive
substantially larger dowry payments. Taking advantage of the caste-based segmentation
in Indian marriage markets, we demonstrate that this is not due to a groom’s “rank” rel-
ative to other grooms on the marriage market, but their absolute level of quality . This
implies that dowry inflation will occur as the pool of high quality grooms expands, sup-
porting this explanation. To benchmark the extent to which this theory can explain the
observed changes in dowry, we estimate the returns to groom education with regards to
dowry amount in five year intervals from 1930 to 1980. Multiplying those returns by the
changes in average groom educational attainment over each of those periods, we find
that changes in the groom educational distribution can explain over two-thirds of the
observed rise in dowry amounts.

One remaining puzzle is trying to understand the decline in high value dowry pay-
ments after 1975. We consider how the presence of search frictions can produce such
a trend as compared to standard matching models. In such a search model, potential

!We do not formally test one other theory, from Botticini and Siow (2003), which argues dowry is a
bequest to daughters from parents. This is because it is hard for bequest motives to rationalize the rapid
and massive increase in the size of dowry in India: such an increase would have to come either from
increases in family wealth, which are small over that period, or the desire to provide daughters with a
greater share of the inheritance, which is inconsistent with other family investment decisions. See Section
E.6 in the online appendix for further discussion of why this theory is unlikely to explain the observed
patterns here (Chiplunkar and Weaver, 2023).
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grooms and brides are randomly matched and bargain over dowry. Grooms are differ-
entiated on quality, and marriages between a bride and a high quality groom produce
a greater marital surplus. If a matched potential bride and groom agree on a dowry,
they marry, and if not, they are randomly re-matched to other unmatched individuals.
A bride is willing to pay a higher dowry to marry a high quality groom rather than
re-match with a potentially lower quality groom and so high quality grooms receive
larger dowries. However, as the proportion of higher quality grooms on the marriage
market increases, there is a higher probability of a bride meeting a high quality groom
if she rematches, and the dowries commanded by higher quality grooms decrease. We
tind this exact pattern in the data: as the pool of educated grooms in a marriage market
increases, there is a decrease in the dowry premium that more educated grooms receive.
We investigate other potential explanations for the pattern, such as the growth of female
educational attainment over this period, but our estimates suggest that this does not
drive the results. While other factors may also be responsible, and female educational
attainment is likely increasingly important in more recent years, the search mechanism
appear to be at least one factor in the evolution of dowry payments between 1975 and
1999.

Our paper makes a number of contributions to the literature. First, we provide novel
facts on how dowry in India has evolved throughout the twentieth century. These com-
plement, but also often contrast with the small empirical literature on historical dowry
in India, which has been based on data sets that are either relatively small, do not span
all of India, or do not cover the period of dowry inflation. To the best of our knowledge,
this is the first paper to quantitatively document the adoption of dowry (as opposed to
changes in the size of dowry among those paying dowry) and how the distribution of
dowry payments has changed over time.2 Dowry has been shown to affect a wide range
of economic activities and behaviors (Bloch and Rao, 2002; Sekhri and Storeygard, 2014;
Borker et al., 2017; Bhalotra et al., 2020; Anukriti et al., 2022), and so a better understand-
ing of the evolution of dowry in India can help explain historical shifts in practices such

as sex selection. It also may inform understanding of other economic phenomena for

2Rao (1993) and Edlund (2000) use a data set of less than 200 observations from six villages to examine
average dowry size. Sautmann (2011) uses data on 375 marriages from one state, while Arunachalam and
Logan (2014) uses the same data set as Rao (1993) and Edlund (2000), as well as data from two other states
that focus on the period after the rise of dowry. Dalmia (2004) uses data from two states, with data from
mostly after the period of dowry inflation. Anukriti et al. (2022) use the 2008 round of the REDS data
to document trends in the average size of dowry payments across India between 1986 and 2007, after the
period of dowry inflation. Other papers have used the 1999 REDS data to study aspects of dowry other
than historical trends, such as how it is affected by related legislation (e.g. Roy (2015); Alfano (2017); Calvi
and Keskar (2021a)) and trade liberalization (Chakraborty, 2015).



which there has been less work on the direct role of dowry, such as relative investments
in female and male children.

Second, due to the paucity of data on dowry payments and marriage patterns, much
of the economics literature on the causes of dowry has been theoretical, particularly in
the case of India (Anderson, 2003, 2007b; Anderson and Bidner, 2015; Bhaskar, 2016).
Our paper helps explain the emergence of dowry in India, similar to how Ambrus et
al. (2010) demonstrate that legal changes in marriage contracts explain the emergence of
dowry in Bangladesh.> We show that the mechanism underlying the matching model of
Anderson and Bidner (2015) can explain the rise of dowry, and augmenting the model
with search dynamics provides additional insights on explaining the evolution of dowry
post 1975. More generally however, understanding the theoretical underpinnings of
dowry matters for the design of anti-dowry policies: for example, if we had found that
dowry emerged for social signaling reasons (Sanskritization), then a policy recommen-
dation for anti-dowry campaigns would be to focus on changing norms among higher
status individuals. Instead, the economic logic of dowry as groom price suggests that
the many existing campaigns to change norms around dowry may be less effective. It is
also informative as to why policies to ban dowry may have negative unintended conse-
quences (Calvi and Keskar, 2021a,b).4

The remainder of the paper is organized as follows. Section 2 discusses the data,
while Section 3 uses the data to document stylized facts on the evolution of marriage
markets in rural India since 1930. Section 4 provides tests of existing theories of dowry,
as well as testing a new competitive search model of Indian marriage markets. Section 5

offers a short conclusion.

3Ambrus et al. (2010) show that the emergence of dowry in Bangladesh is the result of legal changes
around the mehr, which governs transfers at the time of divorce in Muslim marriages. This legal shift did
not occur in India, and most Indians are Hindu, so other factors must explain the rise of dowry in India.

“We omit discussion of a few theories in the paper for brevity, but discuss them in Section E.6 of the
online appendix (Chiplunkar and Weaver, 2023). For example, dowry may spread if it is adopted as a
cultural norm from which deviation is socially costly. We show that within-household patterns in dowry
payment are inconsistent with such a norm. Dowry payments may also track the price of commodities
typically given as part of dowry, such as gold. However, gold prices were almost completely stable
between 1945 and 1967, so could not have influenced the rise of dowry in the 1950s and 1960s (World
Gold Council, 2019).
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2 Data

2.1 Data on Dowries

Our analysis is primarily based on data from the Rural Economic and Demographic
Survey (REDS), a detailed panel survey of rural households conducted by the National
Council of Applied Economic Research (NCAER) across the 17 most populous states in
India.> The 1999 round of the survey collected detailed retrospective information on the
marriages of the household head, their parents, brothers and sisters, and their sons and
daughters, which we combine to generate a data set of over 74,000 malrriages.6

The REDS data reports the nominal value of gifts and cash transfers from the house-
hold of the bride to that of the groom at the time of marriage, as well as from the
household of the groom to that of the bride.” As is standard in the literature (e.g. Rao
1993; Edlund 2006), we define the value of dowry as the net value of gifts/payments,
i.e. the value of transfers made to the household of the groom minus the value of trans-
fers made to the household of the bride.® We use the wholesale price index to convert
these into real values and therefore, study the evolution of the net real value of dowry
over time.” The REDS data also contain information on marriages for deceased family
members, avoiding mortality-related attrition. Lastly, while the 2008 round of the REDS

Data was collected in 1969-1971, 1982, 1999 and 2008. The original sample of villages was drawn in
the first round and was meant to be representative of the rural population in India in those states. All
households (including splits) were followed over time and information was collected on all their deceased
members. The 17 surveyed states contain roughly 96% of the population of India. Since this is a rural
sample, our results may not extend to urban areas. However, over 85% of the observed marriages are
from a period before the Indian urbanization rate was at even a quarter, so this describes most of the
population.

®Table B1 provides a detailed breakdown of all marriages by decade and state.

"Dowry typically includes cash payments and physical items. The 1994 Survey of Women and Fertility
(SWAF) asked couples about whether particular items were given as dowry in their marriage. Nearly all
had given jewelry (91%), kitchen utensils (94.5%), and clothing (95%), while other relatively common items
include furniture (49%), radios (33%), and bicycles (32%). Land is almost never part of dowry (1.2%).

8This is as opposed to the gross value of the transfers from the bride’s household to that of the groom,
which does not subtract the value of transfers made by the groom’s household to the bride. Using either
gross or net dowry has little effect on the results since the value of transfers from the bride’s household to
the groom are much larger than those from the groom to the bride. In Apppendix Section C.5, we show
that the temporal patterns between gross and net dowry are virtually identical, and all of our results are
robust to using gross dowry.

9We prefer the wholesale price index since it incorporates many relevant goods and has a long, consis-
tently measured time series. Some other papers have used price indices based on gold (Rao, 1993) and rice
(Arunachalam and Logan, 2014). There is a large spike in the price of gold in 1980, so it is hard to compare
before and after 1980 with a gold-based price index. For 1900-1950, we use wholesale price index data
from pg 685 of Singh (1965). For the period 1939-1950, we cross-check this with data from other sources
and find it to be consistent. For 1950 to 1970, we use data from from the Office of the Economic Advisor,
and for 1970-2013, from the Reserve Bank of India.



survey collected similar data on dowry, this paper will primarily use data from the 1999
wave for reasons described in Appendix C.1°

The REDS data have substantial advantages relative to data sources used in earlier
empirical work on dowry in India. Most empirical articles on dowry in India have been
based on data collected in 1983 by the International Crops Research Institute for Semi-
arid Tropics or ICRISAT (e.g. Behrman et al. 1999a; Deolalikar and Rao 1995; Edlund
2000, 2006; Rao 1993; Rosenzweig and Stark 1989). These data contain fewer than 200
observations of dowry between 1923 and 1978 from six villages in South India (see
Edlund (2006) for descriptive statistics). These may not be representative of larger trends
across the country given India’s cultural and regional heterogeneity. Another source of
data was collected from two Indian states by the NCAER in 1995 (Anderson, 2007a;
Dalmia, 2004; Dalmia and Lawrence, 2005; Sautmann, 2011). We also do not use this
data given its limited geographic and temporal coverage before 1970, when most of the
changes in dowry practices occur. Appendix Section C.1 provides detailed information
on these data as well as others that we do not consider given the scope of this paper.

Despite significant advantages, there are some limitations of using the REDS that
we discuss below. First, there were inconsistencies in how the 1999 REDS surveyors
administered questions related to dowry in five states (Andhra Pradesh, Gujarat, Ma-
harashtra, Orissa and Tamil Nadu; see Appendix C.2 for details). In those states, we
can observe whether dowry was paid, but do not consistently observe the amount of the
payment. In the main tables of the paper, we use data from these five states when ex-
amining whether dowry was paid in a marriage, but drop them in any analysis on the
size of dowry payments. For the remaining states (which account for almost 70 percent
of India’s population), we consistently observe both whether dowry was given and the
amount. Appendix C.3 replicates all of our main results with two alternative approaches:
tirst, we re-run our analysis using data on dowry from the 2008 round of the REDS sur-
vey to replace the 1999 data for those five states. Second, we drop these five states from
all of the analysis. Neither approach significantly changes our findings, indicating that

this should not be a major concern for our analysis.!!

19The 2008 wave is sometimes referred to as the 2006 round of the REDS survey, but 84% of responses
are from 2008, so we refer to it as the 2008 round in this paper.

Trends in whether dowry was paid are also similar for the five states and the rest of India (Figure A1),
suggesting that the descriptive statistics on trends in dowry amount should generalize well to all of India.



2.2 Recall Bias in Dowry Data

Given the lack of extant historical data on dowry, the data on dowry payments in the
REDS is retrospective. One concern is that respondents may not accurately recall dowry
transactions. There are numerous reasons to think that recall bias should be modest.
First, the importance of marriage makes events around this time particularly salient to
households. The rate of missing data on dowry payments is quite low (5% of marriages),
consistent with recall being good. Second, the substantial size of dowry payments makes
it likely that respondents recall them, similar to asking a homeowner what they had paid
for their house; for example, the median dowry payment is around 1-2 times the average
annual rural male earnings.

We also conduct two tests to examine the extent of recall bias. The first test takes
advantage of the panel nature of the REDS survey to test for a systematic recall bias that
increases over time. Since respondents were interviewed in 1999 and 2008 and asked sim-
ilar questions about dowry payments, a systematic recall bias would lead to differences
in responses between the 1999 and 2008 waves of the survey. Ideally, we would compare
the recall for a particular marriage across the 1999 and 2008 waves, but it is not possible
to match marriages across waves of the REDS. We instead take the full distribution of
nominal dowry size for each state within five year bands for each wave of the survey
(e.g. the distribution of dowry payments in Bihar between 1960-64 in both the 1999 and
2008 waves). We calculate five percentiles of that distribution (20, 35!, 50", 65", 80t")
for each state in each five year period and regress the 1999 wave percentiles of the distri-
bution on the 2008 percentiles (e.g. 20" percentile of the dowry distribution in Bihar in
1960-1964 in the 1999 data as compared to the 20" percentile of the dowry distribution
in Bihar in 1960-1964 in the 2008 data). This is a relatively stringent test since we not
only focus on the central moments, but also other parts of the distribution. We cannot
reject the null hypothesis that the values of the percentiles of the dowry distribution are
on average the same between the two waves, i.e. that the coefficient is equal to one (Col-
umn 1 of Table B2).!? This does not preclude that classical measurement error may be
increasing over time, but suggests that recall is not systematically biasing our estimates
of dowry payments upwards or downwards. In Column (2), we add an interaction term
to test for recall bias as a function of the number of years since the marriage. There is no
systematic bias that is increasing in the number of years since the marriage either.

We also use an alternative data source, the Survey of Women and Fertility (SWAF),

for a second test of the measurement error in recall of dowry payments over time. This

12The coefficient indicates that dowry payments are slightly larger in the 1999 wave, but the difference
is not significantly different from 1.



data was collected between 1993-1994 in the states of Tamil Nadu (1551 households) and
Uttar Pradesh (895 households) and contains retrospective data on marriages. In par-
ticular, it separately interviews husbands and wives and asks them identical questions
about whether particular items (land, jewelry, cash, vehicles, household assets, furniture,
utensils, livestock and clothing) were part of dowry in their marriage. If there is signifi-
cant measurement error in recall of dowry, we would expect that the answers of the two
would be poorly aligned: in the extreme case where individuals have no recall of dowry
gifts and were randomly selecting yes or no for each response, they would only match
half of the time. Instead, their responses match in 87.8 percent of cases. There is also
nearly no decline in match rates between couples with the earliest marriages in the data
(between 1970-1975) and those whose marriages were within a year of the survey (Fig-
ure A2). This increases our confidence that while recall might be poor for less significant
economic transactions, it appears to be excellent for a transaction as important as dowry.

Another possible concern is that even if the REDS sample is representative at the time
of sampling in 1971, it will not be a representative sample of marriages in other years —
for example, a parent married in 1940 who has many surviving offspring will be more
likely to observed than one who has fewer children. To assess the extent of this concern,
we reconstruct the main descriptive figures in the paper with a sample reweighted by
family size (Appendix Figure A8). We find that they are virtually identical to the un-
weighted versions, indicating that the correlation between family size and dowry is not
so large that this would significantly bias our analysis of dowry trends.!

2.3 Population and Descriptive Data

We combine the REDS data with two other data sources that measure demographic
factors relevant to marriage markets. The first of these is the Census of India, a survey
of all Indian households conducted every 10 years by the Government of India. For
example, in our analysis on how sex ratios affect dowry (Section 4.2), we construct sex
ratios using the district-level population counts of men and women in different age
groups from the four Census rounds between 1961-1991.

The second data set is the National Sample Survey (NSS), a large, nationally repre-
sentative, repeated cross-sectional survey administered by the Government of India. We

13A related concern is the possibility of attrition due to mortality. Fortunately, the REDS data contains
information on marriages for deceased family members, and so avoids attrition due to mortality, but it is
possible that recall of dowry for those marriages is worse. Appendix Section C.4 shows that if we restrict
to only marriages of those still alive at the time of the REDS survey in 1999, aggregate trends in dowry
amounts are similar, and all of of main results remain the same.



use NSS data to estimate the distribution of educational attainment of men and women
on the “marriage market” in a given year. We pool five NSS rounds (Rounds 38 [1983], 43
[1987], 50 [1993], 55 [1999], and 62 [2005]) that collect information on every member of a
surveyed household, including state of residence, broad caste grouping, religion, gender,
education and birth year. This generates a data set of 2.4 million observations, which we
re-weight to produce representative figures for the entire population. For our analysis
using these data, we define the marriage market as being within a particular year, state,
religion, and caste group. The pool of men and women defined to be “on the marriage
market” in a given year is women between the ages of 13-20, and men between the ages
of 18-25.14 On average, data from 1368 men and 1422 women are used to estimate the

distribution of educational attainment in a particular state-religion-caste-year.'

3 Marriage Markets in India: 1930-Present

3.1 Marriage Practices

Marriages in India are nearly all monogamous with fewer than 1 percent ending in di-
vorce (National Family Health Survey, 2006). Parents play an important role in marriage
decisions— in over 90 percent of marriages between 1960 and 2005, parents chose the
spouse (Indian Human Development Survey, 2005). Over 90 percent of couples live with
the husband’s family after marriage, and over 85 percent of women marry someone
from outside their own village (Ibid). While brides move outside of their village, they
don’t move far— 78.3 percent of marriages are within same district (REDS, 1999), with
an average travel time of 3 hours from the household of the bride to that of the groom
(Indian Human Development Survey, 2005).16 One of the most significant features of the
Indian marriage market is caste. Indian society has traditionally divided individuals in
different sub-castes (jatis), based on the traditional occupation of an individual’s ances-
tors within a village economy (e.g. leather workers, blacksmiths). Individuals have a

4Note that we can use these finer age ranges because exact age is available in this data, whereas in the
census data, it is only available in five-year age bins. In cases where the NSS data contains fewer than 100
men or 100 women in a particular state-religion-caste-marriage year, we do not estimate the distribution
of educational attainment due to concerns about accuracy. In practice, results are nearly identical if we
include these cases since the restriction affects less than 1500 cases.

15The NSS data is not representative at the district level, but is at the state level. We thus only use the
NSS for state-level estimates rather than using the district identifiers.

16Despite advances in communications technology, there has been no change in the average distance
between bride and groom households over time (see Section E.8 in the online appendix (Chiplunkar and
Weaver, 2023).). This is consistent with earlier literature on the role of social connections in screening
partners (Rosenzweig and Stark, 1989).
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strong preference for marrying within their own jati, or sub-caste group (Dugar et al,,
2012; Banerjee et al., 2013). In fact, Banerjee et al. (2013) find that the preference is so
strong that a woman would be indifferent between a husband from the same jati with no
education and a husband from a different jati with a master’s degree. The prevalence of
marriages across caste boundaries is incredibly low in rural areas, with only 6 percent of
marriages occurring between individuals from different sub-castes. There is no change
in inter-caste marriage in rural areas between 1930 and 2011, with only a slight increase

of 2 percentage points in urban areas (Figure A3).

3.2 Dowry Prevalence and Size

Since the seminal work of sociologist M.N. Srinivas, the conventional wisdom has been
that dowry payments became larger and more prevalent in India over the twentieth
century (Srinivas, 1976, 1984; Rajaraman, 1983; Billig, 1992). To the best of our knowl-
edge, there has not been any quantitative documentation of an extensive margin shift
towards dowry, and work on changes in average dowry size have been based on small
and non-geographically representative samples. Using the 1999 wave of the REDS data,

we document three stylized facts on the evolution of dowry payments in India:!”

Fact #1: On the extensive margin, there was a rapid increase in the prevalence of
dowry payments between 1935 and 1975. After 1975, dowry payments were nearly
universal.

Fact #2: On the intensive margin, dowry payments increased across all parts of the
distribution between 1945 and 1975. This was initially driven by an increase in mass
in the upper tail of the distribution (i.e. larger dowry payments), followed by a shift
in the bottom half of the distribution. Post-1975, there was a decline in larger dowry
payments, but the rest of the distribution remained unchanged.

Fact #3: Median dowry payments were around twice the average annual rural male
earnings in the 1960s. Payments (as a fraction of income) have declined over time and

were around 1.2 times the average annual rural male earnings in 1990.

Figure 1(a) shows the prevalence of dowry over time (Fact #1). Before 1930, only

17 A limitation of this analysis is that the REDS data is only from rural areas and so may not represent
what is happening in urban areas. A large majority of the Indian population lived in rural areas over our
study period (from 82.7% in 1951 to 80.1% in 1971 to 74.5% in 1991), so this still represents the experience
of most Indians. However, Section E.2 in the online appendix uses data from the IHDS and the Census of
India 2011 to delve into the evolution and integration of urban and rural marriage markets (Chiplunkar
and Weaver, 2023). We find that patterns in urban and rural marriage markets appear to be similar, so it
may be that trends in rural areas also reflect what is happening in urban areas.
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38 percent of households engaged in the payment of dowry (defined as a positive net
dowry payment), which increased to 88.2 percent by 1970, and has remained relatively
steady since then.!® The timing of adoption is consistent with ethnographic evidence,
such as Srinivas (1976) noting the adoption of dowry in Karnataka in the 1940s.'

One concern is that the pattern could be produced by poor recall, where individuals
have systematically worse recall in earlier periods and hence state they did not pay
dowry. However, the data separates non-payment and non-recall of dowry, and the rate
of non-recall is quite low. Moreover, it is not skewed towards older/earlier marriages
either (Appendix Figure C1).2

Turning now to the size of dowries, the existing literature has focused on the change
in the average dowry payments, with the common wisdom that it has increased over time
(Billig 1991, 1992; Epstein 1973; Rajaraman 1983; Bhaskar 2016; see Anderson (2007a) for
a review). Quantitative evidence from Rao (1993) using the ICRISAT data concurs with
this as well. Instead, we consider the evolution in the size of dowry payments between
1930 and 1999 using the 1999 wave of the REDS data, which has two key advantages
over existing research. First, the coverage is broader and more representative, as dis-
cussed previously. Second, we can examine how the distribution of dowry payments has
changed, as opposed just the average payments, which could shed light on interesting
patterns in the data that are masked by the central moments.

Figure 1(b) plots the median real dowry payment in thousands of rupees as a three
year moving average (normalized to real value in 2010).2! Median dowry size steadily
rose in the post-1945 period, from Rs. 4,324 in 1944 (real value in 2010 rupees, equivalent
to roughly US$96) to Rs. 18,088 in 1975 (real value in 2010 rupees, equivalent to roughly
US$401). However, it has not consistently grown in real value since around 1975. This is
in stark contrast to popular accounts, which suggest steady increases in dowry payments
over time. This discrepancy may be attributable to thinking in nominal rather than real
terms (Shafir et al., 1997), as there have been large increases in nominal dowry payments

over time. However, as we will show later, the value of dowry payments as a fraction of

18 Appendix Figure Al shows the geographical heterogeneity in adoption of dowry.

19 Approximately 3 percent of marriages in the data set involved a negative net dowry payment (bride-
price). These are typically much smaller in absolute value than dowry payments. For the analysis on
dowry payment, we code these as non-payment of dowry since our paper is broadly interested in the shift
to dowry practices from either non-payment of dowry or bride price.

20 Another concern is the survival of households over decades, where marriages who produced more
surviving offspring will be over-represented. Our results are virtually identical when we re-weight house-
holds by family size to account for the over-representation of larger households with more surviving
offsprings (Figure A8), so this cannot explain the observed aggregate trends.

ZINon-payment of dowry, i.e. a dowry payment of zero, is included in this median as well as when
calculating all of the other summary statistics used in the paper related to dowry size.
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Figure 1: Evolution of Dowry from 1930-1995
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Notes: Figure (a) plots the proportion of marriages in which dowry was paid over a given five year period. Figure (b) plots a three-
year moving average of median real dowry payments in each year between 1930 to 1999. Figure (c) plots a three year moving average
of median dowry as a proportion of average household earnings from 1960 to 1991. The average household earnings are calculated
using the average daily rural agricultural wage at the state level from the relevant NSS round. The bars in all figures correspond to
bootstrapped 95% confidence intervals around the estimates at 5 year intervals.

average earnings has indeed declined post 1975.

Figure 2 plots the full probability density function of dowry payments by decade
between 1940 and 1999. In the 1940s and 1950s, the median of the distribution shifted
upwards, along with some increase in the upper tail as well. Between the 1950s and
1960s, the entire distribution of dowry payments shifted outwards, with the largest in-
crease in the upper tail of the distribution. Starting in the 1970s, there an inwards shift
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Figure 2: Distribution of Dowry Payments

(a) Dowry payments 1940-1979
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(b) Dowry payments 1970-2000
Note: This figure plots the entire distribution of log real dowry payments for each decade between 1940 to 1969 in Figure (a) and

1960 onward in Figure (b). Broadly, the dowry payments distribution is shifting to the right in Panel (a), while in Panel (b), there is
an inwards shift of the upper tail of the distribution.
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of the upper tail of the distribution, an outwards shift around the 60"-70"" percentile
of the payment distribution, and stagnation elsewhere. After the 1970s however, there
is a clear decline in dowry in the upper tail of the distribution, with no major changes
in the lower tail. As a result, the mean dowry has declined over that period, which we
will discuss in greater detail in Section 4.4. In all cases, we can easily reject equality
of the distribution of dowry payments across each decade and the decade preceding it
(Kolmogorov-Smirnov p-value< 0.001 in all cases).

Next, we document trends in dowry payment as a fraction of average annual earn-
ings. These earnings are calculated as the average daily rural agricultural wage by state,
using the National Sample Surveys between 1960 and 1995. We use rural wages since the
REDS data is entirely rural in its coverage. Since wages in the NSS and dowry in REDS
are both in nominal terms, we divide the reported dowry payment by the average daily
rural agricultural wage multiplied by 300 (approximate working days per year). Using
a three-year moving average, Figure 1(c) shows that dowry payments have declined as
a fraction of average annual earnings. Nonetheless, median dowry payments are still
substantial-around one to two times the annual average income of rural males.

Finally, we combine the data on dowry size with demographic information from the
Census of India to estimate the approximate size of the dowry market between 1950
and 1999. Based on the REDS data, 27% of women married before the age of 15 over
this time period, 56% of women married between the ages of 15-19, and 14% of women
married between the ages of 20-24. To get a rough estimate of the number of marriages
in each five year period, we multiply these figures by the Census of India count of
the total number of women in each of those age ranges over the relevant period. We
then multiply the estimated number of marriages in a given period by the proportion of
marriages with dowry and the average size of dowry payments in that period. Summing
across all the periods, we estimate that the total real value of dowry payments between
1950 and 1999 was $247 billion US dollars, or nearly five billion dollars annually.

4 Empirical Examination of Theories of Dowry

As discussed before, there is a rich theoretical literature on the evolution and preva-
lence of dowry practices, especially in India. Most theories model dowry as a price in a
two-sided marriage market, where brides pay higher prices to match with better quality
grooms (Becker, 1973).22 However, due to the lack of comprehensive data on dowries,

22Depending on the relative values of brides and grooms, payments might instead go from the groom’s
family to the bride’s family (bride price); the direction of payments has implications for investment be-
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there has been a limited empirical examination of these theories. The spirit of the discus-
sion in this section is using the REDS data to empirically examine the insights of these

theoretical models and thereby better understand why dowry exists.?

4,1 Sanskritization

One of the most widely cited theories in Indian sociology is that of Sanskritization, first
proposed by Srinivas (1956) during his field research in rural villages of Karnataka in the
late 1940s and 1950s. The theory states that Brahmins, the priestly caste, traditionally
carried out a number of practices that reinforced their elevated caste status, such as
payment of dowry, vegetarianism and particular forms of dress. Lower castes then began
emulating these practices, including dowry, in order to increase their ranking in the
caste hierarchy. Other authors have disputed this explanation for dowry on theoretical
grounds,? but to the best of our knowledge, no study has quantitatively tested it.
Sanskritization has two main testable predictions with regards to dowry. First, if
Sanskritization is to explain the wide scale adoption of dowry, i.e. the observed increase
of over 50 percentage points, dowry payments historically must have been relatively
rare in lower caste marriages and common in upper caste marriages. Figure 3 reports
the proportion of marriages with dowry payments (defined as a net positive payment
to the household of the groom) over time across four caste groupings in the REDS data.
Even in the early time period, upper caste marriages had only modestly higher rates of
dowry payments. Table B4 formally tests this by regressing an indicator for whether a
marriage included dowry payments on an indicator for caste grouping, as well as district
and year fixed effects. Panel A compares Brahmin to non-Brahmin marriages, while
Panel B divides into general caste (including Brahmins) and lower caste. The difference
between Brahmin and non-Brahmin marriages is not statistically significant prior to the
1930s, although this may be due to a lack of statistical power. Upper caste marriages
were indeed slightly more likely to involve dowry in the pre-1930 period (Panel B of
Table B4), but the small difference (5.2 percentage points) is inconsistent with dowry

havior (Ashraf et al., 2019; Corno et al., 2020; Vogl, 2013).

20ne theory that we do not formally test is the bequest theory of Botticini and Siow (2003). Even
without formal tests, it is clear that theories of bequest cannot rationalize the rapid and massive increase
in the size of dowry in India: such an increase would have to come either from increases in family wealth,
which are small over this time period, or the desire to provide daughters with a greater share of the
inheritance, which is inconsistent with other family investment decisions. See Section E.6 in the online
appendix for a discussion of this theory (Chiplunkar and Weaver, 2023).

24For example, Rao (1993) argues that the increase in status conferred by dowry could not justify the
payments of this size. Caldwell et al. (1983) points out that demands for dowry are typically viewed in a
negative light and thus are unlikely to confer higher status.
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historically being an exclusively upper caste institution.

A second testable prediction of Sanskritization is that the wide scale adoption of
dowry comes from increased adoption among lower caste marriages. Figure 3 shows
that all caste groups adopt dowry at similar rates until peaking at near universal adop-
tion of dowry around 1975. Based on Table B4, we cannot reject that the difference in
dowry prevalence across lower and upper caste marriages, or Brahmin and non-Brahmin
marriages was the same in the 1930s-1940s (2 and 1.6 p.p. respectively) as it was in the
1970s-1990s (1.5 and 0.9 p.p.), which is inconsistent with the overall rise of dowry coming
from low caste emulation of upper caste practices.

Put together, we conclude that it may be that lower caste individuals began to emulate
upper caste practices other than dowry, but Sanskritization cannot explain the broad
adoption of dowry practices over the past century.

Figure 3: Prevalence of dowry by decade across caste groups
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Notes: This figure plots the proportion of marriages in which dowry was paid over a given five year period for different caste groups.
For Brahmins, we include 95% confidence intervals around the estimates to provide a visual representation on whether we can reject
equivalence of dowry among Brahmins and non-Brahmins in a given year.

4.2 Marriage Squeeze Hypothesis

A prominent strand of the dowry literature attributes the shifts in Indian dowry practices
to a ‘marriage squeeze’. This theory, initially proposed by Caldwell et al. (1983), notes that

in India, as in many other developing countries, women typically marry at younger ages
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than men. As a result, if the population of a country is growing, the cohort of men on
the marriage market is smaller than the cohort of women. This could lead to increased
competition over limited men, thus increasing dowry payments.

Using the decadal Census of India data between 1961-1991, Figure A4 in the Ap-
pendix plots: (i) the approximate marriage market sex ratio i.e., the number of women
aged 10-25 divided by the number of men aged 15-30; (ii) the aggregate population sex
ratio i.e., the number of women of all ages divided by the number of men of all ages;
(iii) the population sex ratio for ages 0-5 and 5-10 years i.e., the number of girls in the
age groups 0-5 (or 5-10) divided by the number of men in the same age bin. We find
that though the population sex ratios (defined in (ii)-(iv) above) are relatively steady
over time, the marriage market sex ratio increased prior to 1970 and then decreased,
consistent with the timing of changes in dowry discussed in Section 3.2.

On the other hand, there are reasons why dowry practices may not respond to pop-
ulation growth and sex ratio imbalances. Imbalances can be relieved through changes in
the age of marriage, where women may marry later or men may marry earlier to equi-
librate the market (Bergstrom and Lam, 1991). Foster and Khan (2000) show that even
small changes in age of marriage can equilibrate large cohort size differences, as well as
demonstrate that the nature of shift in ages will differ across static and dynamic models.
The static model of Anderson (2007b) expands upon these models to explicitly incorpo-
rate dowry and argues that the marriage squeeze will not cause dowry inflation, but only
shift the age at which individuals marry. Bhaskar (2016) further extends this model in a
dynamic setting to incorporate the impact of persistent and transient population growth
on the equilibrium age gap and size of dowry. He shows that persistent population
growth will not affect the age gap, but there will be an increase (decrease) in dowry paid
with positive (negative) growth of cohort size. Furthermore, a transitory shock to cohort
size could affect both age gaps and dowry sizes of the nearby cohorts, and the dynamic
adjustment will depend on how sensitive cohorts are to age considerations. It is unclear
which type of shock is empirically relevant in this context since prospective brides and
grooms are unlikely to observe aggregate changes in population growth outside of their
local areas and /or know whether those are transitory or permanent.

Rao (1993) provided the first empirical support for the marriage squeeze hypothesis,
showing a positive relationship between the marriage market sex ratio and dowry size
in the ICRISAT data. Edlund (2000) reanalyzed the same data and found no relationship
between sex ratio and dowry size, although Rao (2000) demonstrated a relationship
when a quadratic term is added to the specification. Regardless, both Edlund (2000)
and Rao (2000) note that their limited sample size makes it difficult to draw definitive
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conclusions, and that analysis with a larger data set is needed.?

With the REDS data, we analyze the relationship between marriage market sex ratios
and dowry using a two-way fixed effects approach. Marriage market sex ratios are
estimated at the district level since around 80 percent of marriages are within the same
district, and most marriages outside the district are still geographically proximate (REDS,
1999). We use four rounds of data from the Census of India (1961-1991), which provides
the total number of men and women in a district within 5 year age bands (0-4,5-9,10-14,
etc.), and calculate the marriage sex ratio within five year bins (1950-1954, 1955-1959,
etc.). For each five year bin, we estimate the fraction of men and women who married
at each age using REDS data from the prior five year period. For each district, we then
multiply these fractions by the number of men and women in each age band in the
district to get the estimated number of men and women on the marriage market in that
district.? The marriage market sex ratio is the ratio of marriage age women divided by
marriage age men. We estimate the following regression specification for a marriage m

in a district d in year t:
Ymdt = &g + &¢ + Xyat B+ v Sex Ratiogs + €44 (1)

where: y,,4; is an outcome variable of interest (dowry payments, age gap, etc.), X4 is
a vector of controls (education levels of the bride and groom, caste fixed effects, etc.) to
account for compositional differences in the types of individuals getting married in a
particular year. District (;) and year (a;) fixed effects account for unobserved hetero-
geneity over time and space.?’

While all the empirical papers on the marriage squeeze have examined the relation-
ship between sex ratio and dowry size, the same mechanism can affect both size and
prevalence; indeed, the original paper on the marriage squeeze was focused as much on
the emergence of dowry as on the size of dowry payments (Caldwell et al., 1983). We
thus look at the relationship between sex ratio and both whether dowry is paid in the

marriage (Column 1 of Panel A of Table 1) and the net dowry amount (Column 2).2% In

ZDalmia and Lawrence (2005) also find no relationship between sex ratio and dowry in a different data
set, but have very little variation in sex ratios since they only have data from ten districts across two states.

26By using ages of marriage from the prior 5 year period, we avoid the endogeneity in the sex ratio-
marriage age relationship, but allow the age of marriage to vary with historical changes in age of marriage
in Indian marriages; below we show that results are similar if using a fixed set of marriage ages.

Z’Given the recent advances in the two-way fixed effects literature, especially when the treatment vari-
able is continuous (as in our case), in Section E.7 of the online appendix, we follow suggestions by Callaway
et al. (2021) and Cook et al. (2023) to show that it is not a potential concern in our case.

28In this and all of the following analysis, the value of net dowry is negative if the transfer to the bride’s
side exceeds the value of the transfer to the groom’s side.
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both cases, we do not observe a statistically significant relationship.?’ Although we do
not observe a relationship between sex ratio and dowry payments, it is possible that the
magnitude of the relationship is sufficiently small that we are underpowered to detect
it. However, this would still imply that the response of dowry to changes in sex ratio is
not sufficiently large to generate the rise in dowry between 1940-1975, the pattern that
this paper seeks to explain.3

However, as discussed earlier, sex ratio pressures may be relieved through changes
in the age of marriage rather than necessarily dowry size. In the REDS data, the age at
marriage is only recorded for the household head and their spouse, so this reduces the
sample size to approximately five thousand marriages. Columns (3)-(5) of Table 1 use the
same specification, but with the outcomes as the marriage age gap (defined as the age
of the groom minus the age of the bride) and age at marriage for grooms and bridges.
Results are consistent with Anderson (2007b): an increase in the number of marriage
age women relative to men reduces the gap in bride and groom ages. Interestingly, the
smaller gap comes from an increase in female age of marriage, suggesting sex ratios are
at least partially responsible for the rise in female age of marriage in India over time.3!

We now discuss two important caveats for the above analysis. First, the true marriage
market sex ratio experienced by an individual would ideally be the ratio of marriage age
women to marriage age men from the same jati and ‘marriage market” as the individual.
Since there are no data of such granularity, we have used district-level marriage age sex
ratios as an approximation. For robustness, we also test alternate approaches to estimat-
ing the relevant sex ratio. Our first alternative approach uses the Age Tables from the 1991
round of the Indian Census, which gives the full age distribution of individuals by gen-

der at the district level (e.g. as of 1991, there were 37,120 men and 36,260 women born

29Note that the number of observations is only 59,120 in the first column since we lack reliable census
data prior to 1961, and so cannot run this regression for early years. There is a smaller number of
observations in Column (2) than Column (1) because there are five states for which we observe whether
dowry was paid, but not the dowry amount. In Appendix Section C.3, we implement two robustness
checks: the first drops those five states for all of the outcomes in the table, and the second uses data on
dowry amounts from the 2008 REDS in those five states. Results are very similar.

30For example, the next paragraph shows that women marry at older ages in response to sex ratio shifts,
which could increase average dowry due to the positive relationship between female age of marriage and
size of dowry. As a back of the envelope calculation on how much the shift in age of marriage would affect
average dowry, we multiply the the aggregate change in sex ratio over this period with the estimated
relationship between sex ratio and female age of marriage as well as with the estimated relationship
between bride age and dowry in the data. The resulting implied effect on dowry due to marriage age
adjustments is less than 5% of the overall inflation in dowry value between 1940 and 1975.

310utside of India, other papers have found that imbalanced sex ratios change ages of marriage, includ-
ing Bergstrom and Lam (1994) in Sweden, Brandt et al. (2016) in China, and Edlund (1999) in cross-country
regressions. However, these papers do not estimate the effect on dowry and are primarily from non-dowry
paying societies.
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Table 1: Sex Ratio and Dowry

Dowry (=1) Dowry Age Gap Age of Age of
Value Marriage Marriage
(Male) (Female)
1) ) 3) 4) (5)
Panel A: Sex Ratio (Census)
Sex Ratio 0.087 -6.946 -3.043* 0.705 4.104**
(0.123) (37.335) (1.692) (2.062) (2.041)
Oster’s ¢ -5.38 1.98
Observations 59120 40467 5477 5567 5480
Panel B: Sex Ratio (All Sources)
Sex Ratio 0.037 4.201 -1.575%** -0.226 1.355**
(0.031) (5.748) (0.570) (0.617) (0.610)
Oster’s ¢ 0.24 1.09
Observations 63080 43149 5851 5949 5854
Panel C: Sex Ratio (Census, Static)
Sex Ratio -0.043 37.010 -1.061 1.214 2.327**
(0.066) (28.900) (0.969) (1.204) (1.127)
Oster’s ¢ -10.23 -1.21
Observations 56095 38061 5273 5344 5275

Notes: This table reports the relationship between marriage market sex ratios and marriage outcomes. All
specifications include controls for bride and groom education as well as district, time, and caste fixed
effects. In column (1), the dependent variable is a dummy variable for if dowry was paid in a given
marriage. In column (2), the dependent variable is the real value of the dowry payment, which is equal to
zero if no payment was made. Age gap in column (3) is the difference in groom and bride ages. There is a
smaller number of observations in column (2) than column (1) because there are five states for which we
observe whether dowry was paid, but not the dowry amount. The REDS data contains data on marriage
age only for the marriage of the head of the household, so there are fewer observations in columns (3) to
(5). Panel A uses data from the census to define the district-level marriage market sex ratio. The census
counts the total number of men and women within five year age ranges (0-4, 5-9, etc.) in each district.
For each marriage, we use the REDS data to calculate the fraction of men/women within each age range
who were on the marriage market over the preceding five year period. For each district, we multiply this
by the number of men/women in that age range to calculate the sex ratio. Panel B uses the average of
the marriage market sex ratio calculated in three different data sets: the census data (panel A), the Age
Tables from the 1991 census, and pooled data from the National Sample Survey Survey (see Table B6 for
details on calculating the sex ratio in those data sets). Standard errors are clustered at the district level.
*p <0.10, " p <0.05 " p <0.01.
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in 1975 in the West Godavari district of Andhra Pradesh). Another approach combines
multiple rounds of the National Sample Survey (Rounds 38, 43, 50, 55, and 62) to con-
struct sex ratios within broad caste groups at the state (rather than district) level. Both
of these alternative approaches have strengths and weaknesses (see Section E.1 in the
online appendix for a detailed discussion (Chiplunkar and Weaver, 2023)). For example,
both of these allow us to construct marriage market sex ratios in each year rather than
over five year periods, but are subject to mortality-related concerns since the data were
collected after the marriages of interest. For each marriage, we estimate the sex ratio us-
ing all three methods of estimating sex ratio. Panel B of Table 1 takes the average across
these three estimates and re-estimates Equation (1), while Panels A and B of Table B6
re-estimates the regression with the two alternative definitions of sex ratio separately. In
each case, we find no relationship between sex ratios and dowry as well as a consistent
relationship between marriage market sex ratios and marriage ages.>?

Second, the identifying assumption behind our empirical strategy warrants careful
examination, given that we do not have any plausible exogenous variation in the mar-
riage market sex ratios. Given the district and year fixed effects, the identifying variation
comes from the differential changes in marriage market sex ratios across districts over
time.>® This variation must either result from differential gender-specific pre-marital
mortality across districts or differences in population growth rates, where faster popu-
lation growth in some locations leads to more women on the marriage market with an
approximately 15 year lag. Changes in gender-specific mortality rates can be directly ob-
served and controlled for using the contemporaneous sex ratio at birth in a given period,
which we define as the ratio of women between the ages of 0-4 to men between the ages
of 0-4; if there were a decrease in this ratio, this would indicate that the survival rate
for female children has decreased relative to the survival rate for male children. Results
are similar after controlling for contemporaneous sex ratio (Panels C and D of Table B6),
indicating that differential gender-specific pre-marital mortality does not explain the
findings.>* The identifying variation instead comes from lagged differential population
growth rates across districts over time, i.e. whether changes in dowry amount between

t —5 and t are greater for districts with a faster population growth approximately 15

32 As a further robustness check, we re-estimate these regressions using fixed marriage age ranges when
calculating the marriage market sex ratios, rather than allowing the age range to adjust over time. The
results are similar though slightly weaker (Panels E and F of Table B6).

3To check whether there is sufficient variation after the inclusion of fixed effects, we regress the mar-
riage market sex ratio on the district, time and caste fixed effects, and then plot the distribution of the
residual in Figure A5(a). There is still substantial residual variation.

3Note that sex-selective abortions also only become prevalent in India after 1984 (Bhalotra and
Cochrane, 2010), meaning that it should not affect the marriages in our sample (pre-1999).

22


https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4419201

years prior (i.e. change in the size of the cohort between t — 13 and t — 20 as compared
to the cohort born from t — 18 and t — 25 relative to the preceding five year period).*

Given that the marriage squeeze hypothesis predicts a positive relationship between
sex ratio and dowry while our estimate is indistinguishable from zero, the key concern
is whether our estimates are downwards biased. There are two main empirical concerns
with using lagged differential population growth rates. First, households may endoge-
nously adjust their fertility in response to expectations of the value of dowry payments
15-20 years in the future. This could bias our estimates downwards if households lower
total fertility in response to expected higher dowry payments. Other work on household
response to dowry finds that although households do exhibit gender preference in fertil-
ity in response to changes to current dowry payments, this roughly balances out across
male and female children (Bhalotra et al., 2020); thus we would not expect aggregate
fertility to respond.® It is also likely to be difficult to accurately predict the trend in
dowry over the next 20 years at the time of conception.

The bigger concern is that the determinants of population growth might indepen-
dently affect dowry, such as wealth shocks increasing both population growth and
dowry. However, a wealth shock should begin to affect dowry values immediately,
rather than with a 15-20 year lag. This would also bias our estimates in a positive
direction rather than towards zero, whereas we are concerned with factors that would
bias our estimates in a negative direction.?”

Lastly, we also examine the role of omitted variables more systematically by calculat-
ing Oster’s ¢ statistic (Oster, 2019). This statistic indicates how important unobservables
would need to be as compared to the observables for omitted variable bias to fully ex-
plain our results.3® Of the statistically significant variables in both panels of Table 1 (age
gap and age of marriage for women), the estimated ¢ is larger than one in 2 out of the
4 cases and negative in one other. Oster (2019) recommends a threshold of 1, while a
negative value of J indicates that the omitted variables would bias us in the opposite

direction. This implies that omitted variable bias would have to be considerably large as

%Table B5, shows that the lagged population growth over the period t-20 to #-10 is strongly related to
marriage market sex ratios using the Census data.

36In particular, Bhalotra et al. (2020) find that in response to shocks in the price of gold, prenatal mor-
tality goes up for female children and down for male children at similar rates.

37 Another concern is that pre-marital investments may respond to sex ratios (Lafortune, 2013). We do
not observe a relationship between groom or bridal education and the marriage market sex ratios that
they face (online appendix table OA9), likely because it takes time for rural households to recognize shifts
in sex ratios and adjust pre-marital investments accordingly. Our empirical strategy relies on short-run
fluctuations before there is time for pre-marital investment to respond.

3BSimilar to Oster (2019), we set R2,,, = 1.2R? i.e., we assume that inclusion of omitted variables in a
hypothetical regression can lead to a maximum R? that is 1.2 times the estimated R? in our specification.
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compared to the observables to explain away the results.

4.3 Modernization in Caste-Based Societies

Anderson (2003) develops a novel theoretical framework to explain why dowry disap-
pears during modernization in some societies but increases in others. In this section,
we provide a high-level overview of the theory, but mostly focus on two tests of its em-
pirical predictions. In the portion of the model that pertains to India, individuals are
divided into caste groups. Caste is an inherited and hierarchical characteristic, with a
universally agreed upon ranking of caste groups. Potential brides are characterized by
their caste and the wealth of their parents, while grooms are characterized by their caste
and wealth. Matches form between brides and grooms, where dowry transfers are made
from brides to the groom in order to secure matches. The model assumes that women
prefer marrying men of higher caste status and wealth, where these characteristics are
substitutable. Men are assumed to only care about the dowry they can receive, and so
are indifferent to the caste status of their potential brides. In equilibrium, the size of
dowry transfers are such that a bride married to a particular groom is indifferent be-
tween marrying him and the next best groom. Initially, marriages are between brides
and grooms of the same caste group and positive assortative on wealth.

Modernization has two components in the model: increasing average wealth and
increasing income dispersion within caste groups. The highest caste groups are the first
to experience modernization/wealth dispersion, and over time, castes of progressively
lower ranks also experience modernization. Broadly, an increase in within-caste wealth
dispersion leads to an inflation in the size of dowry payments—because of how lower
caste brides value upper caste grooms. For the lowest quality grooms within a given
caste group of rank c, the wealth dispersion from modernization may cause their quality
to be lower than that of the lowest quality groom of rank c in the previous period.
However, as a result of the competition over them by brides from the caste group of
rank (¢ — 1), the dowry they receive does not decline by as much as it otherwise would
have. Cross-caste competition causes further inflation as increased dispersion in the
quality of lower caste grooms increases the dowries paid to higher caste grooms.

Fundamentally, the model revolves on the presence of cross-caste competition among
brides over grooms. This is manifested in one of the model’s key empirical predictions:

%This is the result of two assumptions: brides of lower castes are less sensitive to income differences
among higher caste grooms than higher caste brides; and as part of a concavity assumption on the utility
function of brides, the loss to a bride from marrying a groom one rank lower in the caste hierarchy is
larger than the gain to “marrying up” one rank.
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dowry payments for a caste of rank c will increase if there is an increased dispersion
in groom quality/wealth among the castes ranked {1, ...,c — 1} below them in the caste
hierarchy (Proposition 4(b) in Anderson, 2003). This occurs because increased disper-
sion leads to dowry inflation among the lower caste groups, and to maintain incentive
compatibility and marriage within caste groups, dowry payments in caste c rise.

At an aggregate level, the time period of dowry inflation matches well with increas-
ing dispersion in groom educational attainment in India. Figure 4 plots the standard
deviation of the groom educational distribution among grooms married in a given five-
year period among all grooms (Figure 4(a)) as well as within caste groupings (Figure
4(b)) in the REDS. There is a clear increase in dispersion in educational attainment that
begins around 1940 and slows after 1965, lining up closely with the period of dowry
inflation and the pattern of increasing dowry prevalence by caste, as seen in Figure 3.4

As a test of this model of cross-caste competition, we test the proposition that dowry
payments for a caste of rank c are affected by increases in average groom quality or in-
creased dispersion in groom quality among castes lower in the caste hierarchy. We focus
on education as our measure of groom quality since there is a tight link between the level
of educational attainment of a groom and the dowry they receive (see Section 4.4). First,
we test how increases in educational attainment among Scheduled Castes (SC), the low-
est group in the caste hierarchy, affect dowry payments among Other Backwards Classes
(OBC), the next highest group in the caste hierarchy. Second, we test how increases
in educational attainment among scheduled castes affect marriages among all individ-
uals above them on the caste hierarchy. Finally, we look at how changes in the OBC
educational attainment affect the dowry of general caste individuals, a broad category
encompassing all those above OBCs. Note that the model predicts that changes among
the lower castes will cascade through all of higher castes i.e., increases in educational
attainment among one group affects the group immediately above them, and continue
to cascade through higher caste marriages to preserve stable matches. This implies that
the marriage market of the highest caste group can be affected by changes among even
the lowest caste groups, even if lower caste households are too poor to directly compete

for high caste grooms.

“0Figure 4(c) shows that average education attainment is consistently increasing over the full sample
period for both males and females.
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Figure 4: Educational attainment by year of marriage

(a) Dispersion of education (overall) (b) Dispersion of education (by caste group)
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(c) Average Educational Attainment by Gender
Note: This figure plots the standard deviation of the male educational attainment distribution for grooms married in the REDS data
within a given five year period. Figure (a) plots the standard deviation across all grooms, while figure (b) plots it within larger caste
groupings. Panel (c) plots the average years of education for brides and grooms in the REDS data over each 5 year period.
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We use a two-way fixed effects specification so that identification comes from differ-

ential changes in lower caste groom quality across locations over time:
Ymrsct = &t + tsre + p Lower Caste Quality,, + Xnrscty + €mat (2)

where: Y15+ is the dowry payment in marriage m for an individual from state s, reli-
gious group r, and caste group c in year t. LowerCasteQualitys is based on the NSS
data and is either the average or standard deviation of educational attainment among
the relevant group of lower caste men whose age would place them on the marriage
market within a particular five year period (1950-1954, 1955-1959, 1960-1964, etc.), and
who are from the same state and religious group as marriage m. The regression includes
controls for the groom and bride quality in marriage m (years of education), and the
average/standard deviation of education among grooms in the relevant state-religious
group sample. Year (a;) and religion-state-caste («a;sc) fixed effects account for aggregate
time trends and unobserved (time-invariant) heterogeneity over space. The theory only
makes predictions on the magnitude of dowry payments rather than whether dowry is

paid, so the net dowry payment is the sole outcome of interest.

Table 2: Dowry and shifts in the lower caste groom quality distribution

OBC OBC/general General only
Dowry Dowry Dowry Dowry Dowry Dowry
Value Value Value Value Value Value
Lower Caste Groom Education Avg 6.383 22.75 10.01
(9.188) (14.00) (16.88)
[0.537] [0.330] [0.750]
Lower Caste Groom Education SD -4.058 1.726 -35.03
(13.30) (14.72) (12.23)
[0.818] [0.921] [0.211]
Observations 14206 14206 33709 33709 11019 11019
Year FE Yes Yes Yes Yes Yes Yes
District FE Yes Yes Yes Yes Yes Yes

Notes: This table investigates how changes in educational attainment among lower caste groups affect the dowry
payments of higher caste groups. Dowry value is reported in real terms (2010 rupees). In columns (1) and (2),
we restrict to marriages in which the groom is OBC, while columns (3) and (4) also include general caste marriages.
Columns (5) and (6) use data from two rounds of the NSS (55, 62) to look at the relationship between OBC educational
and general caste marriages. p-values are wild clustered bootstrapped at the state-caste group level and included
below the standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01

The first two columns of Table 2 restrict the sample of marriages in which the groom
is OBC and check for a relationship with educational attainment among potential grooms
in Scheduled Castes (SCs). Columns (3) and (4) relate SC educational attainment to

dowry among the full set of general caste and OBC marriages, since this model predicts
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that changes among the lowest caste groups will cascade to all higher caste groups, not
just those directly above them in the caste hierarchy. Across all specifications, we do
not observe a statistically significant relationship between changes in the educational
distribution among low castes (either the average or standard deviations) and the size of
dowry payments for higher caste individuals.

Although not directly in the model, one concern may be that SCs are so low in the
caste hierarchy that they do not participate in cross-caste competition, but that there
is such competition between OBC and General Caste grooms. Columns (5) and (6)
thus test for a relationship between OBC educational attainment and dowry in General
Caste marriages.*! Again, we do not observe that increased educational attainment or
dispersion in lower caste educational attainment increases higher caste dowry payments.

Another concern with this approach could be that the relevant demarcator of status
is the jati, and OBC and General Castes are broad groupings that encompass many
jatis. However, note that increases in average educational attainment among all SCs
or OBCs imply that there must be increases for at least some jatis within that group.
Since the model predicts cascading effects, increased education among even only some
lower caste jatis should produce changes for marriages higher in the caste hierarchy.
Although jati-level measures would allow for additional, more precise tests, the current
data is sufficient to test the model predictions. Thus, the broad lack of response of upper
caste marriages to changes in marriage market conditions among lower caste individuals
suggests an absence of this type of cross-caste competition in marriage markets.

A last concern could be that education is an imperfect measure of groom quality,
and other measures such as groom income would be better. In online appendix Section
E.3, we use multiple rounds of the National Sample Survey to construct the average and
standard deviation of groom earnings by state-identity group in a given time period
(Chiplunkar and Weaver, 2023). We then rerun the analysis with income instead of
education, but again find no evidence for cross-caste competition (see Table OA4).

As a second test of the theory, we examine whether the small number of cross-caste
marriages in the data (1,810 cases) are consistent with a model in which there is cross-
caste competition over grooms and a desire to “marry up”. We create a variable that is
equal to -1 if the wife is of a higher caste than the husband, 0 if they are of the same caste,
and +1 if the husband is higher caste. Table B3 regresses whether dowry is paid and the

410ur sample size is reduced for this test because we use the NSS to measure the distribution of educa-
tional attainment, but some rounds of the NSS do not have data separately identifying OBC and general
caste individuals. For this analysis, we use the rounds that do have this differentiation (Rounds 55 and 62),
but since we require a minimum number of observations to estimate educational attainment, the sample
size is smaller.
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dowry amount on this variable, controlling for bride and groom education, and caste
and birth order fixed effects. We also control for various (rather restrictive) temporal
and spatial fixed effects, such as a household-five year fixed effect, where the variation
comes from differences across marriages within the same household that occur over the
same five year period.*> Contrary to what the theory would suggest, we do not observe
that brides pay more when “marrying up” as compared to “marrying down”.*3

While Anderson (2003) provides an elegant and internally consistent theory of how
dowry practices might evolve over time, it does not appear to fit the Indian context.
This is probably due to the assumption that brides prefer to marry higher caste men.
Banerjee et al. (2013) estimate preferences over the caste of prospective partners using
data on responses to matrimonial advertisements. Even among a relatively educated and
urbanized sample, they find an extremely strong preference for marrying within caste;
Hortagsu et al. (2019) complement this by showing that even a large monetary incentive
to marry across caste lines has only a small effect on inter-caste marriage. Therefore,
such a high cost of marrying outside of caste can prevent cross-caste competition and
dominate any vertical preferences that individuals might have over caste.

4.4 Changes in Labor Market Opportunities

Finally, we test whether changes in dowry result from changes in economic opportunities
and educational attainment. Prior to the 1930s, the vast majority of rural India was
uneducated and worked in agriculture. During the 1930s and following decades, there
was an expansion in the availability of education, especially in response to the passage
of compulsory primary schooling laws across a large number of states (Sharma and
Sharma, 1996). Portions of the male labor force also began to shift out of agriculture
into other types of jobs, such as those in urban areas and the public sector, which had
the potential to earn higher and more stable wages. These often required some level of
education, while technical change also led to positive returns to education in agriculture

#20ne might be concerned that there is insufficient variation to be statistically powered to detect a
relationship. However, the standard errors allow us to rule out any economically meaningful positive
relationship (low caste women pay more to marry high caste grooms). Even with the household-five year
fixed effects, our 95% confidence intervals rule out positive effects of greater than 1.6pp on whether dowry
was paid and on dowry amount of Rs 900.

43 Another concern is that competition may occur within broader caste categories (e.g. OBC), but not
outside of them. Appendix Figure A7 takes the set of inter-caste marriages and plot the percent of mar-
riages by a groom within a particular caste group to a bride from each of the other caste categories. While
grooms are more likely to marry someone within their category (57%), they do marry outside of their
broad caste category 43% of the time; this points against “hard boundaries” at the level of caste group for
inter-caste marriages. Banerjee et al. (2013) also estimates preferences over partners and finds evidence
against this type of competition.
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as well (Foster and Rosenzweig, 1995, 1996). Figure 4(a) shows the rapid increase in
the dispersion of educational attainment among grooms between 1940 and 1965. This
is followed by a slowdown in dispersion after 1965, which closely matches the period
of dowry inflation, although mean educational attainment continued to rise in the post-
1965 period (figure 4(c)). Caldwell et al. (1983) and Srinivas (1984) both hypothesized
that competition over these scarce quality grooms was a reason for increases in both the
prevalence and size of dowry payments.

More formally, an expansion in the number of more desirable grooms can potentially
lead to dowry inflation in a two-sided matching market.** For simplicity, grooms can be
thought of as either high quality or low quality types, while brides are not differentiated
on quality. Dowry transfers can be made at the time of marriage in order to match with a
particular groom- brides get a higher marital surplus from matching with a high quality
type, so offer higher dowries to those grooms. The dowry payment to a low quality
groom will depend on a potential bride’s return to marrying them relative to remaining
single; she will give no more than an amount that makes her indifferent to marrying a
low quality man and remaining single. Dowry payments to the high quality grooms will
similarly depend on the return to marrying them relative to low quality grooms. In the
two-sided matching framework, an increase in the fraction of high quality grooms does
not change bride’s reservation utility from remaining single or marrying low quality
grooms, so the dowry amount given to high quality groom would remain the same;
we will later show that this is not true in a search model. As the fraction of high
quality grooms increases, the average dowry payment increases, producing aggregate
dowry inflation. Thus dowry inflation would initially come from payments to higher
quality grooms, consistent with the initial shifts in the right tail of the dowry payment
distribution observed in Figure 2. The key underlying mechanism is modernization, as
in Anderson (2003), but here castes are operating in independent marriage markets.

We test this hypothesis by examining the returns to groom quality on the marriage
market. A number of other papers have previously tested for associations between
dowry size and groom education in India (Rao, 1993; Deolalikar and Rao, 1995; Dalmia,
2004), Bangladesh (Ambrus, Field and Torero, 2010), and Pakistan (Anderson, 2004) by
regressing dowry payments on groom education. However, it is hard to know whether
to attribute such an association to qualities of the groom or to other characteristics of the

household related to groom qualities (e.g. overall wealth of the household, caste group,

#Gee Anderson (2004) for a theoretical model corresponding to the intuition laid out here. Anderson
and Bidner (2015) builds on that earlier paper, but endogenizes decisions on pre-marital investments.
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unobserved tastes for paying dowry).*

An advantage of the REDS data is that we observe multiple marriages within each
household and so can account for time invariant confounders with household fixed ef-
fects. However, some of the most obvious confounds, such as household wealth and
tastes, are not time invariant: a household may be relatively poor and have poorly edu-
cated grooms in the 1940s, but grow wealthier and educate its grooms in the 1960s. We
thus include more stringent time-varying “household-five year” fixed effects, i.e. one
tixed effect for marriages in that household between 1940-1944, another for marriages
between 1945-1949, etc. Under this set of fixed effects, the identifying variation comes
from whether differences in dowry between siblings married within the same five-year
window are related to differences in their education.*® While such stringent fixed effects
implicitly drop only children or cases where all have the same level of education, there
remains substantial residual variation in education to identify the coefficients, as seen in
Figure A5.%” For a marriage m in household  in district d in year t within the five-year
band f, we estimate the following specification:

Ymndar = &nf + &t + Bemnar + Xondry + €mnat 3)

where: y,,,4 is either a binary variable for whether dowry is paid or the real value
of the dowry payment. X,,;; contains a control for the bride’s education and birth
order fixed effects, e;4; is the years of education of the groom, and a; and ays are
marriage year and household-five year fixed effects respectively. Marriage year fixed
effects account for changes in aggregate dowry payments over time, while birth order
tixed effects account for cultural norms around birth order. B is not a causal estimate
of the effect of education, since there may be omitted qualities of a groom related to
education that allow them to command a higher dowry. However, since those omitted

characteristics related to education are still measures of quality, we still observe what we

#5Calvi, Fulford and Beauchamp (2022) also estimate preferences over spousal characteristics and dowry
in India, but within a structural general equilibrium model. Their identifying assumption differs from
these other papers, where their model moments are estimated from cross-sectional differences in marriage
market conditions across districts rather than across individuals. However, it is difficult to directly com-
pare to our estimates as a result of our approach being reduced form, as well as the differences in the data
sets used (see Section 2 and Appendix Section C for more discussion on the data).

46The key identifying assumption is that there are not other within-household changes over that five
year span that are simultaneously related to dowry and the quality of the groom. That is plausible given
that education is completed prior to marriage for 97.4 percent of males in our sample.

4n Figure A5, we plot the distribution of the residual from a regression of years of education e,z on
a household-five year fixed effect (a;r) and find substantial residual variation in the education levels after
controlling for a; ¢ (around 25% of the underlying variation in education in the sample).
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seek to measure, i.e. dowry responses to groom quality.*®

Table 3: Dowry and education

1 2) ©) (4) () (6)
Dowry Dowry Dowry Dowry Dowry Dowry
(=1) Value (=1 Value (=1) Value
Groom Education 0.00291***  1.014*** 0.00225* 0.610*
(Years) (0.000810)  (0.249) (0.00118) (0.309)
Groom Education 0.0332**  15.24***  (0.000335 6.399
Percentile (0.0143) (4.462) (0.0182) (4.977)
Observations 44298 30658 39435 26997 39435 26997
Oster’s ¢ 9.068 8.553 6.800 15.65 0.604
Year FE Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes

Notes: This table reports the relationship between groom education and marriage outcomes. In columns (1), (3)
and (5), the dependent variable is a dummy variable for if dowry was paid. In columns (2), (4), and (6), the
dependent variable is the real value of the dowry payment in 2010 rupees, which is equal to zero if no payment
was made. There is a smaller number of observations in columns (2), (4) and (6) than columns (1), (3) and (5)
because there are five states for which we observe only whether dowry was paid. We calculate the percentile
rank in educational attainment using individual-level data from the National Sample Survey on men from the
same state, religion, and caste group who are aged 18 to 25 in the year of marriage. The number of observations
also drops in regressions with groom education percentile as an independent variable since we use the NSS
data to calculate these percentiles, and there are insufficient observations in some cases. Standard errors are
clustered at the district level. The table notes report the value of delta from Oster (2019). * p < 0.10, ** p < 0.05,
* p < 0.01.

Columns (1) and (2) of Table 3 indicate substantial returns to groom quality on the
marriage market.* Educated grooms are substantially more likely to receive dowry
(p < 0.001), and each additional year of a groom’s education is associated with an
increase in the real value of dowry of over Rs. 1000 (approximately 4 percent of the
median dowry payment; p < 0.001).%

8]t is not possible to use household-five year fixed effects in previous tests as sex ratio and distribution
of education for lower caste grooms do not significantly vary within the household-five year fixed effect.

“'Note that the number of observations is only 44,299 in the first column since we are restricting to
households that experience multiple marriages within a five year period. The number of observations also
drops when groom education percentile is included since there are insufficient observations in the NSS
data to calculate percentiles in some cases. There is a smaller number of observations in the even columns
(amount of dowry) than odd columns (whether dowry was paid) because there are five states for which
we observe whether dowry was paid, but not the dowry amount. In Appendix Section C.3, we implement
two robustness checks: the first drops those five states for all of the outcomes in the table, and the second
uses data on dowry amounts from the 2008 REDS in those five states. Results are very similar.

The relationship between whether dowry is paid and groom quality is attenuated by the nearly uni-
versal adoption of dowry by 1970. If we split the sample before and after 1970 and re-estimate Equation
(3) for that outcome, the estimated coefficient j is 0.0058 (p < .001) in the pre-1970 period and 0.0020
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While this is suggestive, it does not necessarily mean that an increasing number of
higher quality grooms will result in dowry inflation. That will depend on the nature of
bridal preferences over groom quality, and in particular, whether bridal utility is over the
absolute level of groom quality or the groom’s rank in the distribution of potential grooms.
On the one hand, a bride seeking economic security should care about the absolute level
of education (proxying for life-time income). On the other hand, if marrying a more
educated groom is a “status” good, then brides should care about the rank of the groom
in the relevant marriage market i.e., utility from marrying a groom with 10 years of
education will be higher if this groom is the most educated groom in the local marriage
market, as compared to if he is the median. Moreover, if preferences are over rank,
changes in the distribution of groom earnings/education should not affect the average
dowry size- a man at the 80" percentile of groom quality would still receive the same
dowry regardless of whether he has completed 5 or 10 years of education. However, if
brides care about the absolute level of groom quality, then an increasing number of high
quality grooms, who receive large dowries, will cause aggregate inflation in dowry.

We take advantage of the segmented nature of Indian marriage markets to identify
whether bride preferences are over the absolute quality or rank of grooms. We define
€nundr as the groom’s percentile rank in the distribution of educational attainment for men
in his marriage market.’! Columns (3) and (4) of Table 3 estimate Equation (3) but with
€mndt as the outcome variable instead of e,;,;; and suggest that individuals’ relative rank
within the marriage market is a strong predictor of receipt of dowry (p = 0.022) and
dowry size (p = 0.003).

Ymhdt = nf + &t + Bremnar + Bomnar + Xunary + Emnat 4)

Equation (4) then runs a horse race between e,,;;,4; and e,,;,4; to see which set of pref-
erences determine dowry payments. We are able to separately identify f; and B, due
to the segmentation of marriage markets in India. For example, suppose there were two
sets of brothers on the marriage market from state s in a five year period f, but one set

of brothers is from caste group A and the second is from caste group B. In both sets, the

(p = 0.025) in the post-1970 period.

>IWe calculate the distribution of education attainment by combining individual-level data from mul-
tiple rounds of the National Sample Survey. We calculate the groom’s relative position among men from
the same state, religion, and broad caste grouping (SC, ST, and general+OBC) who are aged 18 to 25 in
the year of marriage. For example, for a Scheduled Caste Hindu groom who was married in 1984 in
Rajasthan, we calculate the number of Scheduled Caste Hindu males in Rajasthan aged 18-25 in 1984 who
had lower educational attainment than this groom. We divide that by the total number of Scheduled Caste
Hindu males in Rajasthan aged 18-25 in 1984 to get their percentile ranking.
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tirst brother has 8 years of education and the second has 10 years of education, but the
brothers from caste A are in the 30" and 50" percentile of the distribution of education
in their market, while those from caste B are in the 70" and 80 percentile of their mar-
ket. Intuitively, B1 and B, are derived from taking the difference in dowry between the
brothers and seeing if that is related to either the difference in their years of education
(2 years) or their relative ranking in the educational distribution (20 p.p. and 10 p.p.).

As reported in Column (6) of Table 3, only years of education is a statistically sig-
nificant predictor of dowry payments (p = 0.008) after both variables are included.”>->3
Moreover, the estimated coefficient on the groom'’s percentile 3, drops sharply (Columns
4 and 6). This implies that bridal preferences over the absolute level of groom education
are a stronger predictor of dowry payments, as opposed to the relative standing of the
groom in the distribution. Therefore, the increase in average level of groom education
(and hence potential earnings) before 1970 discussed above could rationalize the dowry
inflation observed during this period.

As a back of the envelope calculation, we estimate the extent to which the rise of
dowry can be explained by this mechanism. Since the returns to groom education on the
marriage market may change over time, we use the same household-fixed effects strategy
to estimate separate returns to groom education for each 5 year interval between 1930
and 1980 (i.e. estimate Equation (3) for each five year interval to separately determine
the returns to education for 1945-1949, 1950-1954, etc.). We then multiply the estimated
returns to education by the change in the groom educational distribution between five
year intervals to determine how much we expect dowry to increase over that period,
and sum up across all of the intervals. Summed over all of the intervals, changes in
groom education explains around 70 percent of the increase in dowry amounts between
1930-1980 (71.8 percent of change in median dowry, 68.9 percent of change in mean
dowry). Given that education is not a perfect proxy for the change in the groom earnings
distribution, the explanatory power may be even higher if we were able to observe that.
While other factors may also play a role, changes in the groom quality distribution

appear to be a significant factor in the observed changes in dowry payments.>*

>2In Column (5), neither coefficient is statistically significant, likely due to the high degree of collinearity
between e,,;,4; and €,,;,5;. However, the coefficient on education percentile has shrunk to a third of its value
in Column (4), while the attenuation of £; is much smaller; the coefficient §; would still be statistically
significant at the 5% level if the standard errors were the same as in Column (1).

53Similar to Section 4.2, we also report the values of Oster’s J statistic in the table (Oster, 2019). Given
the estimated values of ¢, it is unlikely that these patterns are driven by omitted variables.

>4Figure A6 plots the percent of marriages with dowry by the education level of the groom and shows
that the prevalence of dowry is higher among the more educated grooms. Moreover, the change in the
distribution of dowry amounts by education group (Figure A9) shows that the distribution is relatively
static, with a slight shift outwards between 1940 and 1970 for each of the educational groups.This is
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In Section E.4 of the online appendix, we provide additional corroborative evidence
by taking advantage of a policy reform that led to the expansion of primary education
due to the District Primary Education Program (DPEP) (Chiplunkar and Weaver, 2023).%°
Under this program, districts that were below the national average of female literacy rate
in 1991 received additional primary schooling resources, which translated into higher
levels of education attainment-but only for boys and not girls (Khanna, 2023). This
creates an exogenous (policy-induced) increase in the education level of grooms on the
marriage market later on, which we find results in higher average dowry payments in
those districts.

One question raised by these results is why modernization did not lead similar dowry
inflation in other societies.”® There are many unique features of the Indian context that
could explain this, where cultural aspects of India (aside from caste) may interact with
economic factors to produce a different path for dowry. For one, India is unique in hav-
ing female labor force participation decline with modernization. As a result, improved
economic opportunities from modernization may disproportionately favor men on the
marriage market relative to countries in which modernization is accompanied by higher
female labor force participation. Another possible explanation is that in India, individ-
uals typically marry partners from outside their local areas. As a result, households
may match more strongly based on economic characteristics rather than non-economic
factors that are only observable when matching to partners within a local geographical
area (e.g. personality). In the end, the question is likely impossible to answer empirically
given there is one observation (India) and a high-dimensional vector of plausible expla-
nations. Our focus is on explaining changes in marriage practices in a single country, as
in Ambrus, Field and Torero (2010), and so we see the question of why India is different
from other countries as outside of the scope of the paper.

4.5 Changes in Labor Market Opportunities in a Search Model

One remaining question is why there is a decline in high value dowry payments in the
post-1975 period, especially given the relative stability in lower value dowry payments

followed by an inwards shift of the distribution for all of the groups post-1970. Put together, it is plausible
that most of the large increase in average dowry followed by its muted fall post 1975 can be explained by
shifts in the prevalence of the more highly educated grooms.

We thank an anonymous referee for this suggestion.

% An advantage of the model in Anderson (2003) is that it offers an explanation for why dowry declined
in Europe after modernization. Within the model, modernization in non-caste based societies leads to
declines in dowry. However, this is a particular matching model, and it is possible to write alternative
models based on different assumptions in which modernization in non-caste based societies could produce
dowry inflation.
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(see Figure 2). We propose a refinement of the existing theories to characterize marriage
markets with a search model rather than a matching model. This refinement produces a
channel where competitive pressures lead to the decline in high value dowries.

In this model, there are two types of individuals of gender ¢ € {M, F} on the mar-
riage market: educated or high quality (H) and uneducated, low quality (L), where a¢
is the fraction of H-type individuals. These potential brides and grooms are randomly
matched, bargain over dowry, and marry if they are able to agree on a dowry payment.
If not, they are rematched in the next period and repeat the process. The model predicts
that conditional on the fraction of H-type brides, an increase in the fraction of educated
grooms in the population (a™) has two effects on how average dowry evolves. First,
brides receive a higher marital surplus from marrying a more educated groom. There-
fore, she would prefer to match with him even at a higher dowry, rather than randomly
rematch with a different, potentially lower quality groom in the future. This would sug-
gest an increase in average dowry as more grooms get educated. However there is also
a second countervailing force: with an increase in a™, a bride now also has a higher
probability of meeting a high quality groom if she rematches in the future, and so he
has to give up some of his surplus for her to match with him. Such a model is consis-
tent with each of the patterns observed in the data: while the former channel dominates
for low values of a™, an inflection point is eventually reached, where the latter channel
starts to dominate instead. To put it another way, with an increase in the dispersion in
groom quality, there is initially an increase in the size of dowry (driven by high value
dowries received by educated grooms). However, this is eventually followed by a decline
dowries, as these higher quality men no longer command such large sums because there
are more of their type.”’->8

To test the predictions of the model, we want to see whether returns to groom edu-
cation decline as the number of educated grooms on the marriage market increases. For
each marriage in the REDS data, we use the NSS data to calculate the fraction of men in

the same state-religion-caste marriage market with twelve or more years of education.”

>We present and solve the theoretical model in Section D of the online appendix (Chiplunkar and
Weaver, 2023). The model also predicts a decrease in average dowry as more women get educated i.e., as
af increases (Figure D1). Given the rapid increase in male as opposed to female education in India during
this period, we focus on the former in this paper, and provide evidence later in this section that groom
education is the more important channel.

8 A more complicated model with more than two types can also match the increase in the prevalence,
rather than just size, of dowry — for example, suppose there were three types, where the surplus from
marrying the lowest quality type is equal to the value of remaining single. This man would receive a
dowry of zero. As the proportion of this type in the the population shrinks, the proportion of marriages
with dowry increases.

We select 12 or more years of education because that is the highest level available in the NSS data.
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Table 4: Dowry and education with marriage market competition

@ @) ®G) @ ®) ©) @ ®)
Dowry Dowry  Dowry  Dowry Dowry Dowry Dowry Dowry

(=1) Value (=1) Value (=1) Value (=1) Value
Groom Education 0.00612***  2.085*** 0.00579***  2.204***  (0.00658*** 1.814***
(Years) (0.00187)  (0.637) (0.00182)  (0.674)  (0.00193)  (0.588)
Groom Education X -0.0156**  -5.088* -0.00618  -8.274**  -0.00468  -11.27**
Highly Educated Frac (0.00692)  (2.729) (0.00993)  (4.092) (0.0101) (4.283)
Above Med. Education 0.0408***  15.57***
(0.0133)  (3.913)
Above Med. Education -0.0769  -39.73**
X Highly Educated Frac. (Male) (0.0545)  (15.19)
Groom Education X -0.0149 5.290
Highly Educated Frac. (Women) (0.0117) (3.741)
Groom Education X -0.00176 1.083**
Avg Fem Education (0.00114)  (0.449)
Observations 43002 29616 43002 29616 43002 29616 43002 29616
Year FE Yes Yes Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes Yes Yes

Notes: This table reports the returns to education on the marriage market as a function of aggregate marriage market char-
acteristics. In odd columns, the dependent variable is a dummy variable for if dowry was paid, and in even columns, the
dependent variable is the real value of the dowry payment in 2010 rupees, which is equal to zero if no payment was made.
Groom education is defined in years. Highly Educated Fraction is the fraction of men on the marriage market in the same
state-caste-five year period with more than 12 years of education. Above Median Education takes the value 1 if the groom’s
education is above the median education level for men. All regressions include controls for the bride’s education. There is a
smaller number of observations in even columns because there are five states for which we observe whether dowry was paid,
but not the dowry amount. Standard errors are clustered at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.

We therefore modify Equation (3) to estimate the following relationship:

Ymhdt = Xnf + o+ ﬁlemhsct + ,BZemhsct X Frac. Educatedscf + XndtY + Emhsct )

where: 1,55+ is the (real) dowry payment, e, is the years of education of the groom,
Frac.Educateds ¢ is the fraction of prospective grooms within this state-religion-caste
over this five year period that have attained twelve or more years of education, and
(like before) a; and a; are marriage year and household-five year fixed effects respec-
tively. A non-interacted term Frac.Educated, s is excluded because it is absorbed by the
household-five year fixed effects. We are interested in the sign of B, which can be in-
terpreted as how the educational level of other grooms on the marriage market affects
the returns to education in terms of dowry. A negative sign would imply that a higher
fraction of educated grooms on the marriage market reduces the dowry premium for
more educated grooms.

The results are reported in Table 4. From Columns (1) and (2), the returns to groom
education—either in the probability of receiving dowry, or the value of dowry—decrease
as the proportion of highly educated grooms increases (p-value=0.027 and p-value=0.067

18% of grooms in the REDS sample have 12 or more years of education (mostly because there are more
observations in later years), with that proportion quadrupling between the 1940s and 1990s. This aligns
closely with other papers measuring educational attainment over this time period (Mukherjee, 2004).
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respectively). This is also robust to an alternative definition of e,,s; in columns (3) and
(4), where we use a binary variable for whether the groom has more than the median
level of education in the sample. There is the same pattern when looking at the size
of dowry payment (Column (4), p-value=0.011), and the result on whether dowry is
paid has a negative point estimate that is just below significance at conventional levels
(Column (3); p-value=0.16).°" Put together, these results provide support of a search
model in which the returns to groom education decrease as the supply of educated
grooms increases.

The principal concern with Equation (5) is that areas with an increasing fraction of
educated grooms are changing in other ways that could affect the returns to education
for grooms on the marriage market. Groom education is an endogenous choice, and high
returns to education on the marriage market may cause investment in groom education.
This reverse causality would bias the estimate of 3, in a positive direction, and so cannot
explain the consistently negative estimates of B,. Moreover, areas with faster growth in
groom education may also have faster economic growth, which could increase the size of
dowries by increasing household wealth or raising the returns to education (Rosenzweig,
2010). Again, this would bias B, in the opposite direction of what we observe.®!

Another possibility, as outlined in our theoretical model above, is that growth in
male education is correlated with growth in female education (see Figure 4(c)), and
improved female education could produce the decline in dowry payments. We conduct
three checks to examine this hypothesis. First, we use the NSS data and similar to the
males, calculate the educational attainment of potential brides in the same state-religion-
caste group during the five-year period in which the marriage occurs. Columns (4)-(8)
of Table 4 then add interactions between this variable and e,;;s; to the regression. In
Columns (5) and (6), we look at the interaction with the fraction of women in the most
highly educated category, exactly as we did with male education in Columns (1) and
(2). Since few women are in the highest education category at this time, Columns (7)
and (8) interact groom education with average female education instead. In all cases, the
coefficient on the interaction of groom education with the fraction of highly educated
grooms (B7) is larger (more negative) in magnitude as compared to Column (2), implying

that if anything, the estimates in columns 1 and 2 were conservative.®?

0This could be because dowry payment is almost universal around midway through the study period,
so we are underpowered to detect an effect on dowry prevalence.

61A final possibility is that the increase in the proportion of educated grooms depresses the economic
returns to education on the job market, which lowers the marriage market value of education (Khanna,
2023). Given that this mechanism is similar to the one proposed, we do not seek to disentangle the two.

62An interesting point to note is that the coefficient of “Groom Education X Avg Fem Education” in
Column (8) of Table 4 is positive. This could result from intra-household complementarities that cause an
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As a second check, we examine the aggregate effects of changes in average male and
female education on dowry payments. Similar to the previous analysis, we calculate av-
erage male and female educational attainment at the state-religion-caste-year using the
NSS data. We then regress dowry value on average male and female education attain-
ment, controlling for marriage characteristics, economic conditions, and state-religion-
caste and marriage year fixed effects. The identifying variation therefore comes from
the differential changes in educational attainment across state-religion-caste groups over
time (similar to the other tables). As reported in Table B7, increases in average male
educational attainment increase dowry, and increases in average female education de-
crease it.®> However, the magnitude of these estimates imply that a one year increase
in average male education has an effect 1.75-2 times larger than a one year increase in
female education.®* Figure 4(c)) shows that the increases in female education over our
sample period are never more than 1.75-2 times larger than male education, meaning
that this cannot explain aggregate declines in dowry; however, this may not be true in
more recent years when growth in female education has accelerated.

Lastly, the above discussion shows that while an increase in female education is un-
likely to explain the decline in dowry, it could nevertheless be an important driver of
dowry dynamics. To assess its quantitative importance, we take the estimated coeffi-
cients from Column (6) of Table 4 and use the male and female education distribution
(from the previous analysis), to predict the average dowry for each five-year period
between 1930-95 (denoted by D?).65 Next, in a counterfactual simulation, we fix the fe-
male education distribution to that in 1930, and predict average dowry for each five-year

period again (D}). By construction, the ratio D} /D therefore captures the change in av-

increase in the returns to groom education when there are more educated brides on the market; in this
scenario, if shifts in the bride and groom educational distributions are positively correlated, then failure
to account for the distribution of bride education in a regression would cause the (negative) coefficient
on the interaction of groom education and the fraction of highly educated grooms (82) to be biased
in a conservative (positive) direction. While better understanding of these potential complementarities
between male and female education in the marriage market is certainly interesting and important, we
view this as outside the scope of this paper.

03Columns (2) and (3) show robustness to inclusion of different types of fixed effects, including house-
hold fixed effects and household-generation fixed effects. We are unable to use household-five year fixed
effects here because this removes nearly all identifying variation, which comes from variation in male/fe-
male education across state-religion-caste groups as opposed to the individual.

%4The larger effect of male education is plausibly because low female labor force participation means
returns to female education come from within-household channels such as educating children (Behrman
et al.,, 1999b). Although valuable, these are likely less valued than wages accruing to more educated males
in the labor market.

%5See appendix E.5 for a more detailed discussion of this method. We take into account the precision of
the estimate for each regression coefficient () by simulating dowry payments using the underlying distri-
bution of each 3, as measured by the point-estimate and its corresponding standard error, and averaging
over these simulations.
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erage dowry that can be explained solely by changes to the male education distribution.
In the post 1975 period (when we observe a decline in dowry), this ratio is around 85%
from 1975-85 and around 80% from 1985-95, meaning that changes in male education
are substantially more important than changes in the female distribution.®

Put together, we interpret the above analysis as evidence that the increase in pro-
portion of educated grooms (and hence the search channel) was an important channel
driving the decline in dowry after 1975. However, by no means was it the only fac-
tor. For example, Calvi and Keskar (2021b) and Alfano (2017) find that the passage of
the Dowry Prohibition Act amendment in 1985 significantly lowered dowry payments.
Moreover, changes to the brides’ side of the marriage market, and in particular, the con-
tinued increase in female education in recent years may play an important part in further

lowering dowry payments. We leave it to future work to consider these other channels.

5 Conclusion

This paper provides evidence on what factors explain the institution of dowry in India.
We document key facts and show that many prominent theories are not supported by
the data. Instead, the emergence and evolution of dowry is best explained by shifts in
the distribution of groom quality during the process of modernization. This has rele-
vance for policy: if policymakers wish to eliminate dowry due to its many undesirable
consequences, they need to understand what causes dowry. For example, if dowry
emerges because payment of dowry increases social status (e.g. Sanskritization), anti-
dowry strategy should focus on changing norms among high status individuals. On the
other hand, if the relative earnings distributions of brides and grooms determine dowry,
then encouraging female labor force participation is a promising strategy.

Our findings suggest that norms-based approaches to eliminating dowry may prove
less effective because of the strong economic factors that perpetuate dowry. On the bride
side, families who refuse to pay dowry for their daughters are left with lower quality
grooms. Grooms have a strong economic incentive to accept dowry, particularly if their
family has to pay dowry for its own female children or wants to recoup investments in
the groom’s education. Future campaigns to eliminate dowry must acknowledge these
factors and address the economic factors that perpetuate dowry, such as low labor force

participation of women.

For robustness in Appendix E.5, we re-calculate the ratio by estimating Equation 5 with more flexible
interactions between the male and female education distributions. The results are similar: changes in male
education continue to explain over 65-75% of the predicted dowry changes post 1975.
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While this paper addresses many empirical questions on dowry, others remain. We
have focused on the male side of the marriage market, but it would be useful to un-
derstand how changes on the bridal side of the market affect dowry. Existing evidence
points in different directions: Calvi et al. (2022) and Dalmia (2004) find that higher lev-
els of education for women reduces their marriage market value, while Behrman et al.
(1999a) and Maertens and Chari (2020) conclude the opposite. Our data is not well-suited
to test for the female side of the market, but future research should consider collecting
data on dowry and marriage market outcomes as part of experiments related to female
education, empowerment, or labor force participation in order to better understand that
side of the market. Our paper also does not address why modernization did not lead
similar dowry inflation in other societies, the focus of the model in Anderson (2003).
There are many unique features of the Indian context that could explain this, such as the
low rates of female labor force participation and nature of marriage market matching,

but this remains an interesting question for other future research.
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A Appendix Figures
Figure Al: Prevalence of Dowry Across States

Payment of Female Dowry by State
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Notes: This figure plots the proportion of marriages in which dowry was paid over time, divided up by state. It uses data from the
1999 round of the Rural Economic Development Survey.
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Figure A2: Dowry Recall in the Survey of Women and Fertility

Husband and Wife Dowry Recall

O_ -
=
«
B ./‘\’—"‘4.—’_’__.
~
= w0
g ®
g
b
oS
0
@
@]

\'3. -

u’? -

T T T T T T
1965 1970 1975 1980 1985 1990

Decade of marriage

Notes: This figure uses data from the SWAF to plot the fraction of cases in which the husband and wife both have identical responses
with respect to questions regarding dowry and gifts received in marriages.

Figure A3: Prevalence of Inter-jati Marriage from 1930-1999
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Notes: The figure plots the percentage of marriages that were between a bride and groom of the same sub-caste (jati) over time, using
data from the Indian Human Development Survey (IHDS) and Rural Economic Development Survey (REDS).
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Figure A4: Sex Ratio Over Time
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Notes: This figure plots the marriage market and aggregate sex ratios over time using data from the 1961, 1971, 1981 and 1991 Census
of India. Marriage market sex ratio is equal to the number of women aged 10 to 25 divided by the number of men aged 15 to 30 in
a given census. The aggregate sex ratio is the total number of women divided by the total number of men in the state. There was no
census in 1981 in Assam due to an ongoing insurgency.
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Figure A5: Residual variation
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Notes: Figure (a) plots the residuals from a regression of sex ratio on district fixed effects, marriage five year fixed effects, and caste
fixed effects; figure (b) plots the residual from a regression of the education level of a groom m in a household  in a five-year period
t, on household-five year fixed effects, marriage year fixed effects, and birth order fixed effects.

49



Figure A6: Evolution of Dowry from 1940-1999 by educational group
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Notes:This figure shows the probability of paying dowry by four education groups. Each line is the fraction
of individuals paying dowry in the relevant decade, as measured by the REDS data.

Figure A7: Caste of bride by caste of groom in intracaste marriages
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Notes: This figure restricts the sample to inter-jati marriages in the REDS data and shows the caste of the
bride across each caste category for the groom.
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Figure A8: Main figures re-weighted by family size
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Notes: This figure remakes the main figures in the paper, reweighting the observations based on the num-
ber of children in the same generation as the household head to account for larger families have a higher
probability of being sampled. The uppermost panel plots the unweighted and reweighted figures from
figure 1. The middle two figures plot the reweighted kernel density plots from figure 2, while the bottom
figure plots the reweighted version of figure 2. In all cases, the unweighted and weighted versions are

extremely similar.
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Figure A9: Evolution of Dowry from 1940-1999 by educational group
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B Appendix Tables

Table B1: Number of Marriages in the 1999 REDS Data by Decade of Marriage

State Pre-1930s 1930s 1940s 1950s 1960s 1970s 1980s 1990s Total
Andhra Pradesh 39 82 167 246 424 667 749 678 3052
Bihar 31 65 119 174 256 391 520 494 2050
Gujarat 112 244 441 694 1055 1385 1560 932 6423
Haryana 13 55 142 354 616 891 1069 621 3761
Himachal Pradesh 16 57 77 113 164 232 201 131 991
Karnataka 110 175 364 550 876 1140 1685 1352 6252
Kerala 193 231 305 408 556 731 697 523 3644
Madhya Pradesh 321 411 737 1069 1316 1816 1732 1206 8608
Maharashtra 182 224 433 601 764 885 869 660 4618
Orissa 113 184 353 465 642 762 934 792 4245
Punjab 79 114 203 344 434 521 614 373 2682
Rajasthan 406 470 724 983 1388 1849 1865 1008 8693
Tamil Nadu 194 245 378 592 780 939 1161 918 5207
Uttar Pradesh 299 445 775 1151 1616 1836 1800 1026 8948
West Bengal 118 138 230 349 452 692 731 609 3319
Assam 35 56 126 232 298 494 696 329 2266
Total 2261 3196 5574 8325 11637 15231 16883 11652 74759

Notes: This table provides the number of marriages observed in the 1999 REDS data from each of these time periods.
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Table B2: Dowry Payments by State-Year across the REDS rounds

Dowry Dowry
(1999) (1999)
Dowry (2008) 1.049%** 1.052%**
(0.0322) (0.0496)
Dowry (2008) X Years -0.000377
Since Marriage (0.00382)
Observations 1050 1050
Test: equality with 1 132 292
State FE Yes Yes
Five Year FE Yes Yes

Notes: This table compares percentiles of the distribution of dowry
payments over a given five year period in a state in the 1999 REDS
data and the 2008 REDS data (e.g. 35th percentile in Rajasthan for
marriages between 1960 and 1965, as reported in the 1999 REDS as
compared to the 2008 REDS. The first column tests whether there is
a systematic difference between the two waves by testing the null hy-
pothesis of a coefficient of one. The second column tests whether de-
viations between the waves are increasing in the number of years since
the marriage occurred. We test equality of the main effect coefficient
with 1, i.e. no systematic deviation between the waves. * p < 0.10,
**p <0.05, *** p < 0.01.

Table B3: Preference for caste in dowry payments

Dowry Dowry Dowry Dowry Dowry  Dowry

(=1) Value (=1) Value (=1) Value

Husband-Wife -0.0156 -1.114 -0.0138 -1.836 -0.0172 -4.289

Caste

Ranking (0.0148) (3.428) (0.0139) (1.864) (0.0162) (2.619)

Observations 72078 49410 72024 49368 43587 30129
District FE Yes Yes No No No No
Household FE No No Yes Yes No No
Household-5 year FE No No No No Yes Yes

Notes: Standard errors are clustered at the district level. All regressions include controls for bride
and groom’s education, as well as year, caste, and birth order fixed effects. Columns (1) and (2)
include district fixed effects, columns (3) and (4) include household fixed effects, and columns (5)
and (6) include fixed effects at the household-five year level, meaning that the identifying variation
is between marriages within the same household that occur over the same five-year period. There
is a smaller number of observations in even numbered columns because there are five states for
which we observe whether dowry was paid, but not the dowry amount. * p < 0.10, ** p < 0.05,

4 p < 0.01.
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Table B4: Proportion of Marriages with Dowry (by Caste)

Pre-1930s 1930s- 1940s 1950s- 1960s  1970s- 1990s

1) () 3) (4)
Panel A: Dowry Prevalence in Brahmin and non-Brahmin Marriages
Brahmin (=1) 0.043 0.016 0.026** 0.009
(0.031) (0.018) (0.011) (0.006)
Observations 2260 8770 19962 43766
Panel B: Dowry Prevalence in General Caste and Lower Caste Marriages
Upper Caste (=1)  0.052*** 0.020* 0.024*** 0.015***
(0.019) (0.011) (0.006) (0.003)
District FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Dependent mean 38 .53 77 .87
Observations 2260 8770 19962 43766
Panel C: Detailed Breakdown of Dowry Prevalence
Upper Caste (=1) 0.034 0.016 0.028*** 0.018***
(0.029) (0.016) (0.009) (0.005)
SC (=1) -0.058* -0.021 -0.014 -0.013**
(0.034) (0.019) (0.011) (0.006)
OBC (=1) -0.008 0.001 0.016* 0.013***
(0.030) (0.016) (0.009) (0.005)
District FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Dependent mean 38 .53 77 .87
Observations 2260 8770 19962 43766

This table examines the relationship between status in the caste hierarchy and prob-
ability of having dowry as part of a marriage. Panel A reports the difference in
prevalence of dowry in Brahmin and non-Brahmin marriages. Panel B reports the
difference in the prevalence of dowry in general caste and lower caste marriages,
where general caste includes Brahmins and other general caste groups whereas lower
castes include SC/ST/OBC caste groups. Panel C further breaks down the lower
caste groups, where the left-out group is scheduled tribes and those who do not
declare their caste status in the survey. Standard errors are clustered at the district
level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B5: Sex Ratio and Population Growth

Sex Sex Sex Sex
ratio ratio ratio ratio
Population growth 0.129*** 0.126*** 0.151***
(t-20) to (t-10) (0.0200) (0.0208) (0.0298)
Sex ratio at birth 0.135%* 0.176***  0.124*
(t-10) (0.0645) (0.0642) (0.0676)
Population growth 0.145***  -0.0686
(t-15) to (t-10) (0.0388) (0.0511)
Observations 592 592 592 592
District FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Notes: * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table B6: Sex ratio and dowry (alternative specifications)

Dowry (=1) Dowry Age Gap Age of Age of
Value Marriage Marriage
(Male) (Female)
(1) (2) (3) 4) )
Panel A: Sex ratio defined using 1991 census age tables
Sex Ratio 0.014 3.387 -0.610** 0.322 0.835***
(0.011) (4.252) (0.261) (0.332) (0.280)
Observations 58539 38608 5393 5482 5396
Panel B: Sex ratio defined using National Sample Survey
Sex Ratio 0.026 6.327 -0.864** -0.992** -0.053
(0.023) (5.379) (0.374) (0.496) (0.444)
Observations 63035 43112 5848 5946 5851
Panel C: Include control for contemporaneous sex ratio (census)
Sex Ratio 0.087 3.016 -2.569 1.127 4.109*
(0.128) (35.501) (1.784) (2.108) (2.114)
Observations 59120 40467 5477 5567 5480
Panel D: Include control for contemporaneous sex ratio (all sources)
Sex Ratio 0.038 4.490 -1.590*** -0.241 1.353**
(0.031) (5.660) (0.562) (0.619) (0.611)
Observations 63080 43149 5851 5949 5854
Panel E: Static marriage ages (census)
Sex Ratio -0.043 37.010 -1.061 1.214 2.327**
(0.066) (28.900) (0.969) (1.204) (1.127)
Observations 56095 38061 5273 5344 5275
Panel F: Static marriage ages (all sources)
Sex Ratio -0.009 11.476 -1.256* -1.660** -0.443
(0.045) (11.520) (0.735) (0.703) (0.792)
Observations 63080 43149 5851 5949 5854

This table reports the relationship between marriage market sex ratios and marriage outcomes. All spec-
ifications include controls for bride and groom education as well as district, time, and caste fixed effects.
Panel A uses the Age Tables from the 1991 census to define the district-level sex ratio. For each marriage,
we take the average marriage age for men and women married in a preceding five year range in the REDS
data and calculate the sex ratio as the total number of men and women within three years of that age in
their district in the relevant marriage year. Panel B is the same as panel A, but uses the pooled National
Sample Survey (rounds 38 [1983], 43 [1987-88], 50 [1993-4], 55 [1999-2000], and 62 [2005-6]). In this data
set, we observe the state of residence, caste, gender, religion, education, and birth year of a given individ-
ual. We reweight according to the associated weight file to produce population-valid values. We generate
estimates of sex ratio at the identity group-state level. Panels C and D modify the standard specification
in the paper by including a control for the contemporaneous sex ratio at birth over the five year period.
Panels E and F construct the sex ratio in a given year and district as the number of women aged 13-20
divided by the number of men aged 18-25 in that year, so this does not change over time. Standard errors
are clustered at the district level. * p < 0.10, ** p <0.05, *** p < 0.01.



Table B7: Dowry and average education of men and women

Dowry  Dowry  Dowry

Value Value Value
Education Avg (Male) 17.61*  17.68**  24.92%**
(8.823)  (7.657) (6.935)
Education Avg -10.36*  -6.266*  -9.514**
(Female) (4.884) (3.742) (4.729)
Observations 29599 29492 26663
Household FE No Yes No
Household-generation FE No No Yes

Notes: Standard errors are clustered at the district level. All regressions in-
clude controls for marriage characteristics and economic conditions (average ru-
ral agricultural wage and poverty headcount ratio) as well as marriage year,
state-identity group, caste, and birth order fixed effects. Column (2) includes
household fixed effects and column (3) includes household-generation fixed ef-
fects, meaning that the identifying variation is between marriages within the
same household that occur within the same generation. * p < 0.10, ** p < 0.05,
*p < 0.01.
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C Data Details and Robustness Checks

This appendix describes the administration of survey questions on dowry in the REDS
data and how we have dealt with problems in a small number of states. In Section
C.1, we discuss how the 1999 round of the REDS data that we use for our analysis
compare with other data sources that have been used in the literature. In Section C.2,
we then discuss how dowry payments are recorded in the REDS as well as how the
implementation of these questions differed across Indian states. Section C.3 then re-runs
our analysis to show that including or excluding these states does not matter for our
analysis. Given the retrospective nature of the data, Section C.4 examines the robustness
of the results to recall bias resulting from mortality. Lastly, Section C.5 examines the
robustness of our results to using “gross” dowry as the outcome variable instead of

“net” dowry.

C.1 Comparisons of the 1999 REDS to Other Data

There are a number of other data sets on dowry in India. Among others, Rao (1993),
Edlund (2000), and Arunachalam and Logan (2014) use data from the ICRISAT sample
and SWAF, which were described in the Section 2 of the main paper. Sautmann (2011)
has NCAER data from Karnataka on 375 marriages, while Dalmia (2004) uses similar
NCAER data. As discussed in the paper, it is difficult to use these data sets to get a more
comprehensive sense of the evolution of dowry due to their small sample sizes. This is
noted by both Rao (2000) and Edlund (2000), who both call for collection of larger data
sets on dowry.

Two other data sets have information on dowry, but are not usable for this project.
The Indian Human Development Survey (IHDS) is a multi-round, nationally represen-
tative survey conducted by researchers from the University of Maryland. It interviews a
panel of approximately 41,000 households over two waves (2005 and 2011). While IHDS
data have been used in other papers on dowry, it collects perceptions of the average dowry
payments rather than actual payments and is about the value of dowry at the time of
the survey (2005 and 2011).®” Since this is modern rather than historical data, it cannot
be used for this paper to analyze historical trends. However, it is well-suited for use in
papers such as Calvi, Fulford and Beauchamp (2022), who apply it to estimate a general
equilibrium model of contemporary Indian marriage markets.

The Survey of Women and Fertility (SWAF, Smith et al. (2000)) was collected between
1993 and 1994 in two districts in Tamil Nadu (1,551 households) and two districts in

7For example, asking questions like “Now, I would like to ask you some questions about marriage
customs in your community (jati) for a family like yours...At the time of a boy’s marriage, how much
money is usually spent by the boy’s (girl’s) family?”.
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Uttar Pradesh (895 households). It contains retrospective information on marriages and
whether particular items were given as part of dowry, but not the value of the dowry
payments. Nearly all of the SWAF data is from marriages after 1975, so it is not useful
for detecting historical patterns.

Lastly, Anukriti, Kwon and Prakash (2022) use the 2008 round of the REDS data to
document trends in the average size of dowry payments across India between 1986 and
2007, as well as within specific state and caste groups. We instead elect to use the 1999
round since the 2008 round of the REDS data records a missing value in cases when
the household states that no dowry is paid. As a result, it is not possible to distinguish
between cases when respondents were unable to recall dowry payments and when they
paid zero dowry. This does not create problems for Anukriti et al. (2022) since they
focus on the period after which dowry payment is nearly universal, but is important in
the earlier periods we study.

There are a few other reasons that the 1999 round is more appropriate for our study.
First, the 2008 round of the REDS data does not collect information on the dowry pay-
ments of co-resident sons of the household head. Second, it records a missing value for
the education of husbands/wives when the household states that the individual has zero
years of education, which is over half the sample. This makes it hard to distinguish be-
tween non-response and zero education when analyzing the dowry-quality relationship.
Finally, but most importantly, the earlier timing of the 1999 REDS survey means that it
has better coverage of earlier time periods when major changes in dowry occurred.

Despite these limitations, we augment our primary sample from the 1999 round of
the REDS with the 2008 round of the REDS i.e., we add the marriages between 1999-2008.
We then redo our analysis with these expanded sample and report the results in Tables
C1-C4. For ease of reference, Panel A in these tables report the specification in the paper
(using the 1999 round only), while Panel B reports the results using the augmented

sample as well. As is clear, the results are both quantitatively and qualitatively similar.
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Table C1: Sex ratio and dowry (robustness checks)

Dowry  Dowry Age Age of Age of
(=1 Value Gap Marriage (Male) Marriage
(Female)
(1) (2) (3) (4) (5)
Panel A: Sex ratio (main specification)
Sex Ratio -0.043  37.010  -1.061 1.214 2.327**
(0.066)  (28.900) (0.969) (1.204) (1.127)
Observations 56095 38061 5273 5344 5275
Panel B: Sex ratio (include 1999-2008 marriages from REDS2008)
Sex Ratio -0.043 36437  -1.061 1.452 2.314**
(0.066) (28.612)  (0.969) (1.206) (1.125)
Observations 60110 42076 5273 6740 7888

Standard errors clustered at the district level. All regressions include controls for bride’s edu-
cation. Since the data on age of marriage is properly recorded in all of the 1999 REDS states,
we do not use the hybrid data in panel B. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table C2: Dowry and shifts in the lower caste groom quality distribution

OBC only OBC/general General only

Dowry Value Dowry Value Dowry Value Dowry Value
(1) (2) 3) 4 ) (6)

Panel A: Main specification

Low Caste Groom Educ Avg 6.383 22.75 10.01
(9.188) (14.00) (16.88)
[0.537] [0.330] [0.750]
Low Caste Groom Educ SD -4.058 1.726 -35.03
(13.30) (14.72) (12.23)
[0.818] [0.921] [0.211]
Observations 14206 14206 33709 33709 11019 11019
Panel B: Include 1999-2008 marriages from REDS2008
Low Caste Groom Educ Avg 7.122 18.95 10.10
(11.27) (14.95) (16.07)
[0.639] [0.437] [0.757]
Low Caste Groom Educ SD -5.621 0.0363 -34.99
(13.01) (13.81) (11.74)
[0.765] [1]
Observations 16013 16013 36474 36474 11710 11710

This table investigates how changes in educational attainment among lower caste groups affect dowry
payments of higher caste groups. In columns (1) and (2), we restrict to marriages in which the groom
is OBC, while columns (3) and (4) also include general caste marriages. Columns (5) and (6) use data
from two rounds of the NSS (55, 62) to look at the relationship between OBC educational and general
caste marriages. All specifications include controls for bride and groom educational attainment, and
average education/SD of education among the dependent variable category in the state. p-values are wild
clustered bootstrapped at the state-caste group level and included below the standard errors. * p < 0.10,
**p <0.05 " p <0.01.
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Table C3: Education and dowry (robustness checks)

Dowry Dowry Dowry Dowry Dowry Dowry
(=1 Value (=1 Value (=1) Value
) (2) 3) 4) @) (6)
Panel A: Main table
Groom Education (Years) 0.003***  1.014*** 0.002 0.874***
(0.001) (0.249) (0.001) (0.317)
Groom Education Percentile 0.036*  12.743*** 0.013 0.687
(0.016) (4.146) (0.024) (4.413)
Observations 44298 30658 39435 26997 39435 26997
Year FE Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes
Panel B: Include 1999-2008 marriages from REDS2008
Groom Education (Years) 0.003***  0.961*"** 0.001 0.811%**
(0.001) (0.237) (0.001) (0.302)
Groom Education Percentile 0.032**  12.237*** 0.015 0.963
(0.015) (3.981) (0.024) (4.269)
Observations 45956 32316 40975 28537 40975 28537
Year FE Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes

Standard errors clustered at the district level. All regressions include controls for bride’s education. * p <
0.10, ** p < 0.05, *** p < 0.01.
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Table C4: Education and dowry within a search model of marriage markets (robustness

checks)
Dowry (=1) Dowry Value Dowry (=1) Dowry Value
1) 2) ©) (4)
Panel A: Exclude all dowry data from five problematic states
Groom Education (Years) 0.006*** 2.085%**
(0.002) (0.637)
Groom Education (Years) X  -0.016** -5.088*
Highly Educated Frac
(0.007) (2.729)
Above Median Education (=1) 0.041*** 15.565"**
(0.013) (3.913)
Above Median Education (=1) -0.077 -39.728**
X Highly Educated Frac
(0.055) (15.194)
Observations 43002 29616 43002 29616
Year FE Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes
Panel B: Include 1999-2008 marriages from REDS2008
Groom Education (Years) 0.005*** 1.967**
(0.002) (0.598)
Groom Education (Years) X -0.013* -4.807*
Highly Educated Frac
(0.007) (2.607)
Above Median Education (=1) 0.036*** 15.036***
(0.013) (3.754)
Above Median Education (=1) -0.064 -38.491***
X Highly Educated Frac
(0.054) (14.670)
Observations 44565 31179 44565 31179
Year FE Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes

This table reports the returns to education on the marriage market as a function of aggregate marriage
market characteristics. In columns (1) and (3), the dependent variable is a dummy variable for if dowry was
paid. In columns (2) and (4), the dependent variable is the real value of the dowry payment in 2010 rupees,
which is equal to zero if no payment was made. Groom education is defined in years. Highly Educated
Fraction is the fraction of men on the marriage market in the same state-caste-five year period with more
than 12 years of education. Above Median Education takes the value 1 if the groom’s education is above
the median education level for men. All regressions include controls for the bride’s education and cluster
standard errors at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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C.2 Recording Dowry Payments in the REDS

For recorded marriage in the REDS, respondents were asked to give the value of transfers
from the household of the bride to the household of the groom and vice versa. For our
analysis, we take the net of these transfers as the value of dowry. However, all responses
can be divided into three categories: the dowry transfer had a value of zero (i.e. dowry
was not paid in this marriage), dowry had a non-zero value, or the dowry value is
missing (which is meant to indicate that the respondent did not tell the surveyor the
value of the dowry transfer). Figure C1 plots the proportion of marriages in each of
these three categories by state over time. Based on this, we can divide states into 4

categories:

1. Correctly administered: In cases where the survey was fully orrectly adminis-
tered, there should be a low and relatively constant proportion of missing data.
That is the case in Bihar, Haryana, Himachal Pradesh, Kerala, Madhya Pradesh,
Punjab, Rajasthan, Uttar Pradesh, West Bengal, and Assam, which jointly account
for approximately 69% of the population of India (2011 Census of India). Only a
small percentage of dowry payments in these states are recorded as missing values
(Bihar: 2.94%, Haryana 3.34%, Himachal Pradesh 2.6%, Kerala: 19.8%, Madhya
Pradesh: 4.0%, Punjab: 2.9%, Rajasthan: 3.4%, Uttar Pradesh: 4.3%, West Bengal:

7.1%, Assam: 6.5%), and this rate is quite consistent over time.

2. Surveyors correctly recorded whether dowry was paid, but did not ask about the
value of dowry in cases when dowry was paid: This is only the case in Maha-
rashtra. Surveyors correctly recorded if dowry was not paid (value of zero), but
in nearly all cases where it was paid, they did not record the value. As a result,
they recorded a missing value for the dowry payment field in that situation. This
pattern is relatively clear in figure C1, as well as when we compare to the 2008
wave of the REDS survey, in which surveyors did record dowry payment amounts

in Maharashtra.

3. Significant time trends in missing data over time: the last category contains three
states with significant trends in missing data over time: Gujarat, Orissa and Tamil
Nadu. In these states, the proportion of missing values is initially low, but then
rises sharply over time. This is a less extreme version of what happened in Maha-
rashtra, in which surveyors successfully found that respondents had paid dowry,
but were unable to elicit the precise amount; however, there are some cases in
which they did record the dowry amount (unlike in Maharashtra). That interpreta-
tion is again supported by comparisons with the 2008 wave of the data from those
states.
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4. Surveyors recorded zero dowry payments as missing values: This occurred in
the state of Karnataka, where cases where the respondents did not pay dowry
were recorded as missing values. This can easily be seen in the graph, where no

respondents were ever recorded as not paying dowry.®®

For analysis on whether dowry was paid, we code missing values in Maharashtra,
Gujarat, Orissa, and Tamil Nadu as having paid dowry and missing values in Karnataka
as having not paid dowry. Figure C2 plots the proportion of marriages with dowry over
time with data from these five states either dropped or included in the manner described.
Patterns of dowry adoption are virtually the same across both sets of estimates.

For the analysis on size of dowry, we drop data from Maharashtra, Gujarat, Orissa,
and Tamil Nadu due to the inconsistent recording. We code missing values in Karnataka
as a payment of zero. In section C.3, we re-run the main tables, but instead drop all of the
dowry data from these five states. The results are nearly identical, indicating that these
coding choices do not affect our main results. We also show robustness to including the
data from the 2008 wave of the REDS survey for these states with problematic data in
the 1999 wave.

68This error was made during the administration of the 2008 REDS survey data in all states.
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Figure C1: Missing Dowry Information by State

Missing Female Dowry Values by State

Andhra Pradesh Bihar Gujarat Haryana
o -
Himachal Pradesh Karnataka Kerala Madhya Pradesh
A .__._._..—.—4——0—0
o Ese090-90-
Maharashtra Orissa Punjab Rajasthan
o e = =
Tamil Nadu Uttar Pradesh West Bengal Assam
o

1920 1940 1960 1980 20001920 1940 1960 1980 20001920 1940 1960 1980 20001920 1940 1960 1980 2000
Marriage Decade

—®&—— Missing Data —®&—— Zero Dowry
—&—— Non-Zero Dowry

Figure C2: Comparison of Dowry Prevalence Estimates
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C.3 Robustness Checks with Data from Andhra Pradesh, Gujarat, Ma-

harashtra, Orissa and Tamil Nadu

Given the concerns about using the data from these five states, we check the robustness
of our results to different decisions around including or excluding data from them. First,
we show that even if there are concerns with dowry data in these five states, the remain-
ing states are fairly representative of changes occurring across India. As discussed above,
the data on the extensive margin of dowry payment from these states seems to be of a
fairly good quality. Figure C2 shows our estimates of changes in the extensive margin
of dowry over time when we include or exclude those states: the patterns are practically
identical. Thus, even if we drop these states, we would expect that the remaining states
are informative about all-India patterns.

Next, we re-run all of our main specifications under two alternative approaches to
deal with data from these five states: (i) dropping all of the data from these states; and
(ii) dropping the 1999 REDS data and using the 2008 REDS survey data for these states.
Although we prefer the 1999 rounds of the REDS survey for the reasons listed in the
previous section, it is helpful to know whether including these states affects the results.

Table C5 re-runs the dowry and sex ratio regressions, with Panel A dropping the
five problematic states and Panel B using the 2008 REDS data on dowry in lieu of the
1999 REDS data in those states. The coefficient on sex ratio is marginally statistically
significant in Panel B, but this could easily be due to chance given the large number of
regressions run in the sex ratio analysis. The magnitude of the coefficients is also quite
similar to Table 1 and even if we took it seriously, it could not rationalize the observed
large rise in dowry. For age of marriage, the results are similar to the main table, with a
consistent increase in the age of marriage for women in response to sex ratio pressures.
While the coefficient for the age gap is no longer statistically significant in Panel A, this
likely reflects the small sample size, as the coefficients are nearly identical to those in
Table 1 (-3.16 and -3.04).

Table C6 re-runs the modernization in caste-based societies analysis, where Panel A
drops the five problematic states (as in the paper), while Panel B uses the 2008 REDS
data in lieu of the 1999 REDS data in those states. As in the main paper, there is no
relationship between the lower caste educational distribution and higher caste dowries.

Table C7 re-runs the analysis on education and dowry. The patterns are exactly
the same as in 3, where we again conclude that there are returns to absolute level of
education. Table C8 re-runs the analysis on whether the patterns in dowry inflation are
consistent with a search model. We again observe that returns to education decrease
as the fraction of highly educated grooms on the marriage market increases, although

as in the main analysis, the results on dowry value are more robust than the results on
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whether dowry is paid. This may reflect the fact that most marriages paid dowry by the
1970s and so there is less possible variation for that variable.

Table C5: Sex ratio and dowry (robustness checks)

Dowry  Dowry Age Age of Age of
(=1 Value Gap Marriage (Male) Marriage
(Female)
(1) (2) (3) (4) ()
Panel A: Sex ratio (exclude all dowry data from five problematic states)
Sex Ratio 0.202 -6.946 -3.158 1.961 5.554**
(0.149)  (37.335)  (1.902) (2.307) (2.334)
Observations 40467 40467 3645 3732 3647
Panel B: Sex ratio (use 2008 REDS data for five problematic states)
Sex Ratio 0.247*  -17.702  -3.043* 0.705 4.104**
(0.138) (33.677)  (1.692) (2.062) (2.041)
Observations 52153 52153 5477 5567 5480

Standard errors clustered at the district level. All regressions include controls for bride’s edu-
cation. Since the data on age of marriage is properly recorded in all of the 1999 REDS states,
we do not use the hybrid data in panel B. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C6: Dowry and shifts in the lower caste groom quality distribution

OBC only OBC/general General only
Dowry Value Dowry Value Dowry Value Dowry Value
1) (2) ®3) 4 ®) (6)
Panel A: Exclude dowry data from five problematic states
Low Caste Groom Educ Avg 6.383 22.75 10.01
(9.188) (14.00) (16.88)
[0.537] [0.330] [0.750]
Low Caste Groom Educ SD -4.058 1.726 -35.03
(13.30) (14.72) (12.23)
[0.818] [0.921] [0.211]
Observations 14206 14206 33709 33709 11019 11019
Panel B: Use 2008 REDS data for five problematic states
Low Caste Groom Educ Avg 12.72 16.94 2.405
(9.142) (8.558) (15.74)
[0.442] [0.205] [0.898]
Low Caste Groom Educ SD -4.840 -0.988 -12.25
(12.12) (9.794) (18.49)
[0.828] [0.926]
Observations 21721 21721 44925 44925 14348 14348

This table investigates how changes in educational attainment among lower caste groups affect dowry payments of higher caste
groups. In columns (1) and (2), we restrict to marriages in which the groom is OBC, while columns (3) and (4) also include
general caste marriages. Columns (5) and (6) use data from two rounds of the NSS (55, 62) to look at the relationship between
OBC educational and general caste marriages. All specifications include controls for bride and groom educational attainment,
and average education/SD of education among the dependent variable category in the state. p-values are wild clustered
bootstrapped at the state-caste group level and included below the standard errors. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C7: Education and dowry (robustness checks)

Dowry Dowry Dowry Dowry Dowry Dowry
(=1 Value (=1 Value (=1) Value
(1) (2) (3) (4) ©) (6)
Panel A: Exclude all dowry data from five problematic states
Groom Education (Years) 0.003***  1.014*** 0.002 0.874***
(0.001) (0.249) (0.002) (0.317)
Groom Education Percentile 0.034*  12.743*** 0.000 0.687
(0.020) (4.146) (0.030) (4.413)
Observations 30658 30658 26997 26997 26997 26997
Year FE Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes
Panel B: Use 2008 REDS data for five problematic states
Groom Education (Years) 0.002**  0.956*** 0.001 0.827***
(0.001) (0.230) (0.002) (0.289)
Groom Education Percentile 0.027 12.083*** 0.009 0.611
(0.019) (3.834) (0.028) (4.038)
Observations 40773 40773 34259 34259 34259 34259
Year FE Yes Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes Yes
Standard errors clustered at the district level. All regressions include controls for bride’s education. * p <

0.10, ** p < 0.05, *** p < 0.01.
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Table C8: Education and dowry within a search model of marriage markets (robustness

checks)
Dowry (=1) Dowry Value Dowry (=1) Dowry Value
(1) () 3) (4)
Panel A: Exclude all dowry data from five problematic states
Groom Education (Years) 0.005** 2.085%**
(0.002) (0.637)
Groom Education (Years) X -0.012 -5.088*
Highly Educated Frac
(0.008) (2.729)
Above Median Education (=1) 0.037** 15.565***
(0.017) (3.913)
Above Median Education (=1) -0.054 -39.728**
X Highly Educated Frac
(0.071) (15.194)
Observations 29616 29616 29616 29616
Year FE Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes
Panel B: Use 2008 REDS data for five problematic states
Groom Education (Years) 0.005** 2.015***
(0.002) (0.586)
Groom Education (Years) X -0.015* -5.004**
Highly Educated Frac
(0.008) (2.493)
Above Median Education (=1) 0.038** 14.960***
(0.016) (3.518)
Above Median Education (=1) -0.093 -39.728***
X Highly Educated Frac
(0.067) (13.667)
Observations 39073 39073 39073 39073
Year FE Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes

This table reports the returns to education on the marriage market as a function of aggregate marriage
market characteristics. In columns (1) and (3), the dependent variable is a dummy variable for if dowry was
paid. In columns (2) and (4), the dependent variable is the real value of the dowry payment in 2010 rupees,
which is equal to zero if no payment was made. Groom education is defined in years. Highly Educated
Fraction is the fraction of men on the marriage market in the same state-caste-five year period with more
than 12 years of education. Above Median Education takes the value 1 if the groom’s education is above
the median education level for men. All regressions include controls for the bride’s education and cluster

standard errors at the district level. * p < 0.10, ** p < 0.05, *** p < 0.01.
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C.4 Robustness to Bias Induced by Mortality

This paper uses retrospective data on dowry, including from marriages that happened
decades prior to the survey. One type of bias that could occur in such a setting would be
from attrition from the sample due to mortality. Fortunately, the REDS survey collects
information on the marriages of family members regardless of whether the family mem-
ber is still alive, so there will not be attrition from the data due to mortality. However,
recall of the marriages of the deceased may be worse, which could potentially produce
recall bias.

To examine how this might bias our analysis of aggregate dowry trends, Figure C3
looks at how trends differ if we split marriages by whether the relevant individual is
alive at the time of the 1999 REDS survey. Although the levels are lower among those
who have died, the aggregate trends, which are the focus of the paper, are the same.®
The lower levels are likely due to higher mortality rates among poor households, where

the deceased tend to be from poorer households.

Figure C3: Evolution of dowry for alive and dead respondents
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Notes: This figure shows the evolution of dowry payments for marriages where at least one of the respon-
dents is still alive (blue line) and those for which both are dead (red line).

Next, we rerun the main analysis tables, but drop those marriages where the individ-
ual has died. Table C9 replicates the cross-caste competition table in the paper, where
panel A is the specification with all marriages, and panel B drops those where the indi-

vidual died. It finds no relationship between lower caste characteristics and higher caste

®There is a spike at 1985 among the deceased, but this is likely the result of the small number of
deceased persons in the data who were married around that time period.
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dowry amounts across multiple definitions of lower/higher caste. Table C10 tests the
relationship between dowry and sex ratio using each of the seven definitions of sex ratio
that we employ — in no case is the relationship statistically significant. Finally, Table C11
combines Tables 3 and 4 from the paper. While one of the coefficients that was statisti-
cally significant at the 10% level loses statistical significance — potentially due to reduced
power in the smaller sample- the table otherwise looks the same. Given that these re-
strictions do not change the main take-aways of the paper, we conclude that recall bias

in dowry amounts for the marriages of the deceased are unlikely to bias our findings.

Table C9: Dowry and shifts in the lower caste groom quality distribution

OBC only OBC/general General only
Dowry Value Dowry Value Dowry Value Dowry Value
(1) (2) ®) 4) ©) (6)
Panel A: Main specification
Low Caste Groom Educ Avg 6.383 22.75 10.01
(9.188) (14.00) (16.88)
[0.537] [0.330] [0.750]
Low Caste Groom Educ SD -4.058 1.726 -35.03
(13.30) (14.72) (12.23)
[0.818] [0.921] [0.211]
Observations 14206 14206 33709 33709 11019 11019
Panel B: Only include still living
Low Caste Groom Educ Avg 8.824 22.62 16.71
(9.532) (16.30) (16.77)
[0.464] [0.291] [0.805]
Low Caste Groom Educ SD 2.405 14.00 -24.74
(22.65) (20.33) (15.45)
[0.921] [0.532] [0.320]
Observations 12334 12334 29656 29656 9948 9948

Notes: This table investigates how changes in educational attainment among lower caste groups affect dowry payments of
higher caste groups. In columns (1) and (2), we restrict to marriages in which the groom is OBC, while columns (3) and
(4) also include general caste marriages. Columns (5) and (6) use data from two rounds of the NSS (55, 62) to look at the
relationship between OBC educational and general caste marriages. All specifications include controls for bride and groom
educational attainment, and average education/SD of education among the dependent variable category in the state. p-values
are wild clustered bootstrapped at the state-caste group level and included below the standard errors. * p < 0.10, ** p < 0.05,
p < 0.01.
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Table C10: Sex ratio and dowry (robustness checks)

Census Average NSS 1991 Census (static)  Census (static) Average
Census
1) @ ® 4 ©) (6) @)
Panel A: Sex ratio (main specification)
Sex Ratio -6.946 4.201 6.327 3.387 37.010 3.016 4.490
(37.335) (5.748)  (5.379)  (4.252) (28.900) (35.501) (5.660)
Observations 40467 43149 43112 38608 38061 40467 43149
Contemp. controls No No No No No Yes Yes
Panel B: Sex ratio (only include still living)
Sex Ratio -23.593  2.867 4.686 4.868 49.478 -12.497 3.434
(44.077)  (6.623)  (5.854)  (4.825) (31.666) (43.396) (6.588)
Observations 37594 40034 39999 35920 36065 37594 40034
Contemp. controls No No No No No Yes Yes

Standard errors clustered at the district level. All regressions include controls for bride and

groom education. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table C11: Education and dowry (robustness checks)

Dowry Dowry Dowry Dowry Dowry
Value Value Value Value Value
1) (2) 3) (4) )
Panel A: Main specification
Groom Education (Years) 1.014*** 0.874***  2.085***
(0.249) (0.317) (0.637)
Groom Education Percentile 12.743*** 0.687
(4.146) (4.413)
Groom Education (Years) X -5.088*
Highly Educated Frac
(2.729)
Above Median Education (=1) 15.565%**
(3.913)
Above Median Education (=1) -39.728**
X Highly Educated Frac
(15.194)
Observations 30658 26997 26997 29616 29616
Year FE Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes
Panel B: Only include still living
Groom Education (Years) 0.881*** 0.796** 1.635**
(0.248) (0.324) (0.675)
Groom Education Percentile 12.256*** 1.122
(4.191) (4.570)
Groom Education (Years) X -3.503
Highly Educated Frac
(3.091)
Above Median Education (=1) 11.297%**
(3.635)
Above Median Education (=1) -24.154*
X Highly Educated Frac
(14.328)
Observations 27088 25240 25240 26305 26305
Year FE Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes

This table reports the returns to education on the marriage market as a function of aggregate marriage
market characteristics. In panel A, the dependent variable is the real value of the net dowry payment in
2010 rupees, which is equal to zero if no payment was made. In panel B, it is equal to the gross dowry
payment from bride to groom. Highly Educated Fraction is the fraction of men on the marriage market in
the same state-caste-five year period with more than 12 years of education. Above Median Education takes
the value 1 if the groom’s education is above the median education level for men. All regressions include
controls for the bride’s education and cluster standard errors at the district level. * p < 0.10, ** p < 0.05,

#* p < 0.01.



C.5 Gross and Net Dowry

A natural concern is whether it is better to the measure dowry using gross dowry
payments from brides to grooms or net dowry, which subtracts out the transfers from
grooms to brides. Fortunately, this turns out to not substantially effect our results. Figure
C4 shows why: gross and net dowry closely track one another. The R? of a regression
of net dowry on gross dowry is 0.95. This occurs because the value of transfers from
groom households to bride households tend to be much smaller, so is dominated by the

value of the gross transfer from bride to groom.

Figure C4: Evolution of gross and median dowry over time
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For completeness, we redo all of our main tables using gross rather than net dowry.
As one would expect given the similarity of gross and net dowry, results are basically
identical. Table C13 finds no evidence of cross-caste competition, where changes in
lower caste grooms are unrelated to gross dowries for higher castes. Table C12 shows
that across many different ways of defining sex ratio (using contemporaneous census
data; using NSS data; using the average of census, NSS, and 1991 census data; different
assumptions on marriage age ranges), there is not a relationship between sex ratio and
gross dowry. Table C14 combines the tables related to education and shows that results
are if anything stronger when using gross dowry rather than net. As a result, this does
not appear to present a big problem for our paper.

A related question is why we observe transfers in both directions if transfers are
fungible. One possibility is that the transfers are not actually fungible. The 1994 Sur-
vey of Women and Fertility (SWAF) asked about whether particular items were given
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Table C12: Sex ratio and dowry (robustness checks)

Census Average NSS 1991 Census (static)  Census (static)
Census
(1) (2) (3) (4) () (6)
Panel A: Sex ratio (net dowry)
Sex Ratio -6.946 4.201 6.327 3.387 37.010 3.016
(37.335) (5.748) (5.379)  (4.252) (28.900) (35.501)
Observations 40467 43149 43112 38608 38061 40467
Contemp. controls No No No No No Yes
Panel B: Sex ratio (gross dowry)
Sex Ratio -10.300  2.668 8.378 0.893 38.970 3.307
(37.744)  (6.302)  (6.130)  (4.752) (28.447) (35.832)
Observations 40467 43149 43112 38608 38061 40467
Contemp. controls No No No No No Yes

Standard errors clustered at the district level. All regressions include controls for bride and
groom education. * p < 0.10, ** p < 0.05, *** p < 0.01.

at the time of marriage for their marriage. Nearly all involved jewelry (91%), kitchen
utensils (94.5%), and clothing (95%), while other relatively common items include furni-
ture (49%), radios (33%), and bicycles (32%). The transfers from the groom’s family are
typically gifts other than cash, potentially mitigating the fungibility of the transfers.
Other possibilities are that gifts in both directions serve another purpose. There is an
extensive work in anthropology and sociology on this, starting from the classic work of
Mauss (2002) on gift-giving in ancient societies to more recent work on modern societies
(e.g. Godbout and Caille (1998)). The important insight from this work is that visible
gifts are a strong social signal to the other party, even if both parties gifted one another
fundamentally similar objects (e.g., clothing). The gifts signal good intentions and have
a bonding role. Furthermore, they may signal the wealth of the groom’s household and
that this is a desirable match for the bride’s family. Note that since most marriages
are not within the same village, the bride’s family may not be able to easily observe
characteristics of the groom’s family and this is a credible signal. For example, Roulet
(1996) describes how gifts may be given throughout the marriage negotiation process to
demonstrate the commitment to the marriage as well as demonstration of the financial
situation of the families. Furthermore, this receipt of gifts can allow the bride’s fam-
ily to signal to others in their social network that they have made a prestige-increasing
match by matching their daughter to an economically successful family. The economics
literature, Bloch et al. (2004) also argues that wedding celebrations in India are a form
of conspicuous consumption, while Roulet (1996) in the sociology literature argues sim-
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ilarly that they serve to provide honor and prestige to the family. Here the groom’s
family may get utility from their gifts by demonstrating their economic capabilities to
the family of the bride as well as others who attend the wedding. This differs slightly
from the second point, in which the signaling motivation was more instrumental, but

has a similar flavor of gifts as signals.

Table C13: Dowry and shifts in the lower caste groom quality distribution

OBC only OBC/general General only
Dowry Value Dowry Value Dowry Value Dowry Value
ey () 3) 4 %) (6)
Panel A: Net dowry
Low Caste Groom Educ Avg 6.383 22.75 10.01
(9.188) (14.00) (16.88)
[0.537] [0.330] [0.750]
Low Caste Groom Educ SD -4.058 1.726 -35.03
(13.30) (14.72) (12.23)
[0.818] [0.921] [0.211]
Observations 14206 14206 33709 33709 11019 11019
Panel B: Gross dowry
Low Caste Groom Educ Avg 8.199 22.90 12.66
(11.57) (14.18) (17.06)
[0.578] [0.327] [0.734]
Low Caste Groom Educ SD -9.370 -1.919 -32.52
(15.95) (16.15) (12.46)
[0.653] [0.906] [0.211]
Observations 14206 14206 33709 33709 11019 11019

This table investigates how changes in educational attainment among lower caste groups affect dowry
payments of higher caste groups. In columns (1) and (2), we restrict to marriages in which the groom
is OBC, while columns (3) and (4) also include general caste marriages. Columns (5) and (6) use data
from two rounds of the NSS (55, 62) to look at the relationship between OBC educational and general
caste marriages. All specifications include controls for bride and groom educational attainment, and
average education/SD of education among the dependent variable category in the state. p-values are wild
clustered bootstrapped at the state-caste group level and included below the standard errors. * p < 0.10,
**p <0.05 " p <0.01.
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Table C14: Education and dowry (robustness checks)

Dowry  Dowry  Dowry  Dowry Dowry
Value Value Value Value Value
(1) (2) ©) (4) ()
Panel A: Net dowry
Groom Education (Years) 1.014*** 0.874***  2.085***
(0.249) (0.317) (0.637)
Groom Education Percentile 12.743*** 0.687
(4.146) (4.413)
Groom Education (Years) X -5.088*
Highly Educated Frac
(2.729)
Above Median Education (=1) 15.565***
(3.913)
Above Median Education (=1) -39.728**
X Highly Educated Frac
(15.194)
Observations 30658 26997 26997 29616 29616
Year FE Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes
Panel B: Gross dowry
Groom Education (Years) 1.163*** 0.971%**  2.300***
(0.231) (0.302) (0.633)
Groom Education Percentile 15.183"** 1.784
(3.826) (4.491)
Groom Education (Years) X -5.366™*
Highly Educated Frac
(2.650)
Above Median Education (=1) 17.025%**
(3.915)
Above Median Education (=1) -41.014***
X Highly Educated Frac
(14.906)
Observations 30658 26997 26997 29616 29616
Year FE Yes Yes Yes Yes Yes
Household-5 year FE Yes Yes Yes Yes Yes
Birth Order FE Yes Yes Yes Yes Yes

This table reports the returns to education on the marriage market as a function of aggregate marriage
market characteristics. In panel A, the dependent variable is the real value of the net dowry payment
in 2010 rupees, which is equal to zero if no payment was made. In panel B, it is equal to the gross dowry
payment from bride to groom. Groom education is defined in years. Highly Educated Fraction is the fraction
of men on the marriage market in the same state-cag¢e-five year period with more than 12 years of education.
Above Median Education takes the value 1 if the groom’s education is above the median education level for
men. All regressions include controls for the bride’s education and cluster standard errors at the district
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D Theoretical Model

This appendix lays out a simple two-period search model of marriage markets in India.”

Setup of the Model

There are two types of individuals of a gender ¢ € {M, F} in the marriage market: high
quality (H) and low quality (L), where the fraction of individuals of a gender g that
are of type H is equal to a8. In each period t, unmarried potential grooms and brides
and costlessly search and are randomly matched to a potential partner. The groom and
bride are denoted by their type i and j respectively, and the pair negotiates over a dowry
payment d;j;, where the value of d;j; is determined in equilibrium. If the pair agrees
on a dowry and decides to marry, they receive a (present-discounted) lifetime utility of
sii=yi' + y{ and do not participate in the marriage market in future periods. The bride
receives a share A of this marital surplus s;;, while the groom received a share (1-A).
The utility of a bride j who marries a groom of type i in period t is therefore given

by:

Ui = (1— A)sij + dijy (Utility of Groom) (6)
Vi = Asyi — dijy (Utility of Bride) 7)

We normalize the outside option of never marrying and remaining single to 0. There
are no separations/divorce after marriage (consistent with the Indian context), and we

assume a discount rate of 0 across periods for simplicity.

Dowry Payments in Equilibrium

We solve for the equilibrium dowry payments using backward induction.

Terminal period (T): In the last period, a pair ij will marry if the utility from marriage
is greater than the utility from staying single i.e. U;jr > 0 and Vjjr > 0. From Equations
(6) and (7), this implies that the minimum dowry payment received by a groom of type i
from a bride of type j should be at least d;jr > —(1 — A)s;; and the maximum dowry that
this bride would be willing to pay is given by d;j; < As;;. Any dowry value in this range
can be sustained in equilibrium. We assume that the equilibrium dowry is determined

through a Nash bargaining strategy where 6 denotes the bride’s bargaining power. This

70 A two-period model is sufficient to provide the insights on how equilibrium dowry payments evolve
as the ‘types’ of groom change. We later discuss the implications of including T > 2 periods.
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implies that the equilibrium dowry solves:

1-0y,0
max uijT Vi (8)
ijT

Substituting the values from Equations (6) and (7) and solving, we get:

1-0 0
(L= A)sij+dije Asij — dije

Re-arranging the above expression, we get:

ij = (A —0)s; (Equilibrium dowry)
Uyt = (1 —0)sj (Utility of the groom) 9)
Vit = 0sj; (Utility of the bride)

The intuition for the above is straightforward from a model of two-sided matching with
transferable utility. In such a model, the surplus generated by the match (s;;) is divided
among the two partners based on their bargaining weights (6), while dowries are used
to compensate for differences in their Pareto weights/preferences (A). To put it another
way, the equilibrium dowry paid by the bride will be the difference between her share
of the marital surplus (1) and her bargaining power over this surplus (6). Given that we
observe positive dowries in our empirical context, we assume A > 6.

Penultimate period: We now turn to the penultimate period t = T — 1. Let a’f and 0(4
(determined endogenously in equilibrium) be the fraction of H-type grooms and brides
in period T respectively. Let EU;r and EVjr be the expected utility received by the groom
and the bride respectively from rejecting this match in period T — 1 and searching in
period T. As discussed before, the equilibrium dowry will then be determined in Nash
equilibrium by:

1-6 0
max {ui]-t — ELIZ-T} [Vi]-t — Evﬂ} (10)
ijt

Taking the first-order conditions and solving, we get that the equilibrium dowry pay-
ment, along with the utility for the bride and groom will be given by:

dijy = (A = 0)s;j + OEU;r — (1 — 0)EVjr (Equilibrium dowry)
Ujjr = (1 —0)s;; +0EU;r — (1 - 0)EV)r (Utility of the groom) (11)
Vijt = 951']' —OEU;r + (1 - H)EV]'T (Utility of the bride)
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Similar to the final period, note that the surplus generated in the marriage Uj;; + Vi =
sij, and dowry is a way to divide this among the partners after adjusting (in additional
to the channels discussed previously) for their outside options as well.

A bride of quality j and groom of quality i will decide to marry in period T —1 as
long as:

Aij = Sij - EUZ-T - EV]'T >0
=0(y)" —y") + (1—0)(y] ) >0 (12)
where: y™; = afyf; + (1 - af)yL
v =yl + (1—ap)y]
Again, this has a very intuitive interpretation—the marriage surplus generated today (s;;)
has to exceed the expected surplus that the bride and groom will get from searching in
the next period T (EU;T + EV/7).

Proof. Note that the expected utility for a groom of type i and a bride of type j in the
last period T can be given by:

EUir = o x (1-0)siy +(1—ab) x (1—0)s;1 (13)
N’ N e’
Matched with H-type bride Matched with L-type bride
EV]'T = 0(1%1 X GSH]' —|—(1 - 0677@) X QSL]' (14)
~—~
Matched with H-type groom Matched with L-type groom
f

Since s;; = y;" + y;, we can simplify the above expressions as follows:

]'I
EUir = of x (1= 0) (v + v + (1 —a) x 1 =0) (v +y]
it = ap X (1=0)(y" +yy) + (1 —ap) x (1= 0)(y" +y1)

— (o) + (1) [«xéyﬁ +(1-ahyy!

—(1-0) |y + (o))
Similarly:

EVi—0 [y{ +y—m<a?>}

A bride and groom will marry each other as long as: U;; > EU;r and Vj;; > EVir.
Substituting from Equation (11) and re-arranging, a marriage will happen as long as
sij — EUjr — EVjy > 0. Furthermore, substituting the values for EU;7 and EV)r from
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above, we get:

By =y o]~ (1= 8) [y + T @h)| ~o|vf + 7t

= 6(y!" — ) + (1= )(y] —y/7)

Decision to marry in T — 1

We now consider the decision of a bride j and groom i who are matched in period
T — 1 to marry each other, as opposed to continue searching in period T, which will be

determined as discussed in Proposition D (and determined by Equation 12).

Same-type pairs

HH pairs will always marry in period T-1, while LL pairs will never marry in T-1.
Proof. Since y3; > y8(af) for ¢ = {M, F} i.e., the H-types will always earn no less than
the average, from Equation (12), Ayy > 0 i.e., HH pairs will always marry in period
T — 1. Similarly, since y; < y8(a3.) for ¢ = {M, F} i.e., the L-types will never earn more
than the average, from Equation (12), A;; < 0i.e., LL pairs will never marry in period
T—1. |

Cross-type pairs

The decision for the HL and LH pairs is complicated by the observation that there is
a potential gain for the L-type partner to wait and potentially match with a H-type
in period T, while a potential loss for the H-type partner in rejecting this match and
potentially matching with a L-type partner in period T. This will depend on {af', a7}
that are endogenously determined in equilibrium and have to be incentive compatible
with the choices made by each individual in the pair.

The only Nash equilibrium that can be sustained is where HL and LH pairs both
marry in period T-1. Proof. To solve for the Nash equilibrium, we will examine whether
the decisions made by an individual is incentive compatible i.e., conditional on the equi-
librium, no individual has a profitable unilateral deviation. In particular, we consider

the four possible scenarios and check whether it can be sustained as an equilibrium.

Both HL and LH do not marry in period T —1: This implies that Ajy < 0and Appy <

0, and {LL, HL, LH} pairs search in period T. Hence a7} = “::(;i;) and oc]; = “{Ela_mp;n;).
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Note that since this problem is symmetric in gender, for a gender g (and partner of
gender ¢’ # 9):

ye(ag) = 'ty + (1—af)yf
_ a8(1—as) ¢ 1—a8 ¢

1—asas’ THT T qea9 ©Y1
Sy S g
Yy Y= e XA
_ 8 1_0(3/)
S _ 78 — u ( _ <
Sy =g < (CAY)
Substituting in Equation (12), we get:
—a™ af (1 —a™)
Ay =6 Ay™—(1—-6 Ay!
HL = O s Y ( )1—zxmo¢f Y
S [m m_(1-0)afA f}
1—amaf Y Y
Similarly:
a" (1 — af) " 1—af f
ALH—Q 1—txmle X(—Ay )_(1_9)—1—(xmle XAy
_ 1—of m m f

Put together, if both pairs decide not to marry in period T — 1, it implies that Ary < 0
and Ay < 0, which from the above equations imply:

6 Ay™
fs_ Y 2Y
A <0< >1—9><Ayf

6 Ay™ 1

Satisfying both the above is not possible since a8 < 1. Therefore, from the first inequality,
% X i—{fn;l and from the second, 1"%9 X iiy;’gl, which is not simultaneously possible.
Therefore, this strategy cannot be sustained in equilibrium as one pair will have an

incentive to not marry and search in T instead.

HL pairs marry, while LH pairs do not to marry in T — 1: This implies that Ay > 0,

Arg <0, and {LL,LH} pairs search in period T. Hence, a7 = 0 and ocJ; = of, which
f

implies that y™(af) = y¥' and y_f(th) — y/. Substituting it in Equation (12) we get:
ALH = (1 - 9)(1 - le)Ayf > 0
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which is not compatible with their choice of not marrying in period T — 1.

HL pairs do not marry, while LH pairs marry in T — 1: This implies that Apy; <0,
Arg > 0, and {LL,HL} pairs search in period T. Hence, a} = a™ and 0(]; = 0, which

implies that y™(af) = ¥ and 37(04) = y{. Substituting it in Equation (12) we get:

Apgr=60(1—a™)Ay™ >0
which is not compatible with their choice of not marrying in period T — 1.

Both HL and LH marry in period T — 1: This implies that Ay > 0 and Ay > 0,
and only LL pairs marry in period T. Hence, &} = ucé = 0, which implies ﬁT = y%.

Substituting this in Equation (12), we get:

AL =0 —y") +(1-0)x0=0Ay" >0
—
:Aym
App=0x0+(1=0)(y,—y]) = (1-0)Ay >0
—_—

Therefore, this equilibrium is incentive compatible and can be sustained in equilibrium.
[

Average Dowry

The above equilibrium implies that {HH, HL, LH} pairs match in period T — 1, while
the LL pairs continue to search in period T. Assume that with some (small) probability
¢, the negotiations between the bride and groom fail in period T — 1, which means that
these individuals search and are rematched in period T.”!”2 From the discussion in the

7IThis is a simplification of a more complex model in which there is an idiosyncratic match-specific
utility value of marriage. For a bride j and groom i matched in period ¢, this would be a value ¢;;; , where
the present discounted utility from their marriage would be equal to s;; + ¢;j; rather than simply s;;; a
positive value of ¢ would indicate that the pair is an idiosyncratically good match (e.g. the bride is skilled
at cooking food that the groom prefers), while a negative value indicates a worse than average match (e.g.
the families of the bride and groom quarrel when they meet). As a result, even a high type bride matched
to a high type groom may prefer not to marry him because of a large negative value of ¢. Including match
specific shocks to utility is more realistic but has little effect on the main testable prediction of interest,
so we have included the simplified model. Still, the exogenous probability of match failure can simply be
rationalized within a model of idiosyncratic, match specific shocks, where ¢ takes on a value of zero with
probability (le) and a value of k | sy with probability ¢; in the latter case, the match is never preferred
by the couple. We elect not to include this probability of failure in the final period T, as its inclusion has
little effect on the main predictions of interest.

72Note that the previous section assumes & = 0 to simplify the main insight of the model. For small
enough perturbations ¢ — 0 i.e., as long as only a few marriages fail to materialize every period, the
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previous section, this implies that {LL,eLH,eHL,eHH} pairs will search and re-match
in period T, which means:

ea™ (1 — of) + eaaf

T = (1—am)(1—af) +e(1—am)af +eam(1—af) + eamaf
B ea™
e 4 (1 —am)(1— (1 —e)af)
Similarly:
f
“4 _ e

e +(1—af)(1—(1—¢e)am)
This implies that the dowries paid by the various pairs will be given by:
i1 = (= O)wh+ v +0(1 = 6) [y + 7 (o) — vy ~ 7

— (A= 0)(y + yly) + 01— 6) [(1 Ay - (1 - «xémyf}

A1 = (A —0) (Vi +v)) + 81— 8) [yl + W () — v —y—mw%]

— (A —0)(yl +y]) +0(1—6) [(1 Ay aéﬁyf}

it =(A—0) () +y)) +6(1—6) [y*f +yf (o) — - w(«%}

— (A= 0)(yl +ylp) 01— 6) [amw - rxé)Ayf}

diir = (A —0)(yl +y]) +0(1—6) [y';f Yl —yf - }Tmma@)}

— (A= 8) 0 + ) + 001~ )| — oty + a2y

dijr = (A =0)(y" + y{)

equilibrium discussed in the previous section does not change. However, incorporating ¢ is important
when we calculate average dowry.
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Putting this together, the average dowry paid across all the pairs will be given by:

D= (1 — (Xm)(l — “f)dLL,T] + (1 — Dém)oéf {(1 — S)dLH,T—l + SdLH,T

+ Oém(l — Oéf) {(1 — E)dHL,T—l + sdHL,T} + tXmDCf {(1 — S)dHH,T—l + EdHH,T}

Substituting for above, we get:

D= (1= 6) 77" + )]
+(1-08(1-0) | (" — ) 2" — (of — ) A

. _ (1—a)(1—af)(1—¢)
where: a8 — oc‘% ~ i Za8)(1 = (1= ¢)af)
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