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Motivation

I Dowry is often adduced as a motivation for son-preference.
I In fact there is no evidence of causal impacts of dowry costs on

son-preferring behavior

I A reason for limited evidence is that dowry is not widely measured.

I Where it is, the size of dowry payments is likely to be endogenous,
varying with family preferences in micro-data and with population
sex ratios in time series data.



This paper

Question: Do dowry costs explain expressions of son-preference in India?

I Gold is integral to dowry, especially among Hindu households.
I A rise in the price of gold implies a rise in the cost of dowry.

I We test for impacts on parental investment in the survival and
health status of girls relative to boys.

I Two outcomes: neonatal and infant survival; height in adulthood



Our Approach

I We investigate whether changes in world gold prices lead parents to
manipulate the survival chances of girls relative to boys. Two
complementary methods:

1. Use a month*year time series for 1972-2005, filtered to extract trend
and cycle components, and matched to monthly neonatal mortality
rates

2. Exploit a large sharp unprecedented rise in the price of gold in early
1980 and use a regression discontinuity design on birth month and
gender (difference in discontinuities).

I Control for birth order, food and oil prices, rainfall shocks, state,
year and month fixed effects and trends.



Preview of Findings
I Cyclical variation in gold prices maps into differential neonatal

mortality of girls relative to boys.
I And the major hike in gold prices in March 1980 is mirrored in a

major hike in excess girl mortality in March 1980.

I Hindu Girls born just after the gold price hike were about 5
percentage points less likely than Hindu boys to survive the first
month of life.

I The impact of gold prices is smaller in Hindu households where the
firstborn is a boy (Dreze & Sen 1991, Bhalotra & Cochrane 2010).

I It is increasing in the number of girls. Decreasing in number of boys
but not significant.

I No evidence that gold prices raise excess girl mortality in Muslim
households



Related Literature
I Large literature providing evidence of gender-differentiated outcomes

I Excess girl mortality, sex-selective abortion, breastfeeding and
vaccination behaviours suggest that parents act to manipulate the
sex composition of their births (Dreze and Sen 1991, Oster 2009,
Jayachandran and Kuziemko 2011, Bhalotra and Cochrane 2010,
Chakravarty 2013)

I Causes of son preference:
I Hypotheses include cost of dowry, old-age support, funeral rites,

technology and returns to human capital (Rosenzweig & Wolpin
1982, Harriss 1991, Doepke & Tertilt 2009, Jayachandran 2014, Qian
(2008))

I We provide the first evidence that dowry costs motivate son
preference

I Also contribute to a literature on the effect of commodity price
shocks on development outcomes (Miller and Urdinola 2010, Bazzi
and Blattman 2014).



Dowry

I Historical convention in Asia and Europe
I In rural India, in 1960-1994, 94% of households paid a dowry,

continues despite Dowry Prohibition Act of 1961.
I Dowry inflation despite “modernization” (Rao 1993, Anderson 2007)
I Often a large fraction of household wealth – 4 to 8 times annual

income, 68% of wealth (Anderson 2007).
I Sticky social norms explain why dowry may not adjust instantly to

gold prices
I Pressure for dowry transfers can be extremely high

I Dowry deaths: women killed or driven to suicide by their husband
and in-laws for not being able to meet demands for dowry

I National Crime Stats: 8000 per annum, increasing in last decade
I Dowry deaths increase in droughts when income is scarce (Sekhri

and Storeygard 2013)
I Dowry is more common among Hindus than Muslims (Srinivas,

1984; Waheed, 2009).



Figure: Reported Dowry Deaths in India 2005-10

Source: Lok Sabha



Gold in Dowry

I Traditionally gold was given to the Hindu bride in the form of
jewellery to be used at her own discretion after joining her husband’s
household.

I Over time the custom has evolved into a direct transfer of gold, in
jewellery or in other forms, directly to the groom and his family.

I World Gold Council (WGC) statistics indicate that in 2009 Indian
demand accounted for 15 % of the global gold market.

I India holds 11% of the world gold stock, 70% in jewelry (FT 2011).
I Almost all of India’s gold demand has been met by imports.
I Demand relatively inelastic to price (Vaidyanathan 1999).
I The share of jewellery in total gold demand continues to be

overwhelmingly dominant, although declining, from 97% during the
1980s to 84.5% during the 1990s and 78% during 2000-05 (Kannan
and Sarat, 2008).





Data
I Health Data: We pool three rounds of the National Family Health

Survey of India (NFHS) conducted in 1992-3, 1998-9, and 2005-06.
I These surveys interviewed women aged 15-49 at the time of the

survey and obtained complete fertility histories, including the dates
of live births and of any child deaths.

I Rainfall data: Palmer Drought Severity Index (PDSI)
I Based on monthly rainfall data, complied by National Center for

Atmospheric Research (Dai et al 2004)

I Price Data:
I Gold Prices: from World Gold Council
I Other Commodities: EPW Database

I Dowry Data: REDS 1999
I Retrospective data on cost of dowry at year of marriage, reported for

respondent’s daughters



Empirical Strategy

We use 2 strategies in 2 samples:
I RD on birth-month to gain the usual RD advantages

I This gives us instantaneous effects and eliminate confounders such
as

I other events including oil and rain shocks
I endogenous responses including fertility

I Neonatal mortality is fully revealed within a month of birth; and
about 60% of infant mort is determined in the neonatal period.

I Filtered monthly time-series data for 1972-2005. Advantages :
I Explicitly using world gold price data so as to ascertain that we

capture gold price effects and not birth-month effects (though in RD
we also implement a birth month placebo).

I Use a wider span of data to see how general any effects are.



Time Series Evidence
I Data on month*year birth cohorts January 1972-December 2005
I Limit the sample to second-born children to abstract from

family-size effects
I Isolate the general trend in world gold price from cyclical

components
I Hodrick-Prescott filter with smoothing parameter 500 (van den Berg

et al 2006 AER, Blattman et al 2007 JDE)

Control for:
I caste, gender of elder sibling
I state fixed effects
I linear and quadratic space-specific trends
I month of birth (seasonality)
I year of birth
I month × year of birth– this is a very strong control!
I state income – differential effects by gender
I current and past rainfall – differential effects by gender
I world rice and oil prices – differential effects by gender



Table: Fluctuations in Gold Prices and Neonatal Mortality – Hindu Sample

(1) (2) (3) (4) (5) (6)
cyclical component of gold price -0.029 -0.028 -0.028 -0.030 -0.036

(0.028) (0.028) (0.028) (0.028) (0.029)
trend of gold price 0.028 0.029 0.030 0.036 0.048*

(0.021) (0.021) (0.021) (0.022) (0.026)
girl -0.011 -0.011 -0.011 -0.011 -0.029 -0.036

(0.011) (0.011) (0.011) (0.011) (0.029) (0.029)
cyclical × girl 0.072* 0.070* 0.069* 0.069* 0.070* 0.069*

(0.037) (0.037) (0.037) (0.037) (0.038) (0.038)
trend × girl 0.001 0.001 0.001 0.001 0.012 0.013

(0.008) (0.008) (0.008) (0.008) (0.012) (0.012)
Observations 69339 69339 69339 69339 69339 69339

Birth month fixed effects Yes Yes Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes Yes Yes
Basic Covariates No Yes Yes Yes Yes Yes
Rainfall × Girl No Yes Yes Yes Yes Yes
Linear trend No No Yes Yes Yes Yes
Quadratic trend No No No Yes Yes Yes
Rice and Oil Price × Girl No No No No Yes Yes
Birth month × year fixed effects No No No No No Yes

Notes: Sample is limited to second-born children. All regressions control for month of birth fixed effects, year fixed effects.



Table: Fluctuations in Gold Prices and Neonatal Mortality – Non-Hindu Sample

(1) (2) (3) (4) (5) (6)
cyclical component of gold price -0.005 -0.002 -0.003 -0.000 0.008

(0.042) (0.042) (0.043) (0.043) (0.044)
trend of gold price -0.033 -0.027 -0.026 -0.030 -0.048

(0.033) (0.033) (0.033) (0.034) (0.039)
girl 0.011 0.015 0.016 0.016 -0.060 -0.065

(0.017) (0.017) (0.017) (0.017) (0.045) (0.045)
cyclical × girl 0.048 0.049 0.050 0.049 0.025 0.019

(0.057) (0.057) (0.057) (0.057) (0.058) (0.058)
trend × girl -0.013 -0.017 -0.017 -0.017 0.012 0.016

(0.011) (0.012) (0.012) (0.012) (0.019) (0.019)
Observations 21084 21084 21084 21084 21084 21084

Birth month fixed effects Yes Yes Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes Yes Yes
Basic Covariates No Yes Yes Yes Yes Yes
Rainfall × Girl No Yes Yes Yes Yes Yes
Linear trend No No Yes Yes Yes Yes
Quadratic trend No No No Yes Yes Yes
Rice and Oil Price × Girl No No No No Yes Yes
Birth month × year fixed effects No No No No No Yes

Notes: Sample is limited to second-born children. All regressions control for month of birth fixed effects, year fixed effects.



Time Series Evidence

I The cyclical component of the world gold price has mean 0 (by
construction), standard deviation .039

I The point estimates imply that a one s.d. change in gold prices is
associated with a change in differential neonatal girl mortality of 0.3
percentage points among Hindu families

I These effects driven by pre-1985 observations (before sex-selective
abortion was available) 1985

I In line with this, the post-85 sample shows more male-biased sex
ratios at birth in months (years) with high gold price shocks sexratio



Gold Price Hike of 1980

I Unanticipated consequence of the Soviet intervention in Afghanistan
in December 1979 and the contemporaneous rise of Khomeini to
power in Iran

I The gold price rose sharply: real price increased by 21% between
beginning of Jan 80 and beginning of Mar 80

I Monthly changes show sharpest increase in Jan-Feb 1980

I So use RD on birth month and work to rule out contemporaneous
events that may drive the results



Figure: Gold Prices
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Figure: Rainfall
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Notes: Figure shows the average difference between rainfall in a given month and past 20 years
average rainfall during the same month, calculated for every state and then averaged over the
country.



Figure: Food and Oil Prices
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Notes: Figure shows the Log of gold, rice and petrol prices – rescaled for demonstration.



Identification
We use an RD specification of the form:

yi = α+ βti + γfi + δti × fi + g (xi) + εi (1)
∀xi ∈ (c − h, c + h)

yi is the outcome, ti is the treatment, xi is the forcing variable, fi is a
dummy variable equal to one if child i is a girl and h is the bandwidth
around c.

β provides the causal effect of the gold price hike on boys’ mortality while
δ is the differential effect on girls’ mortality relative to boys.

The control function g (xi) is a continuous function in the forcing
variable interacted with fi on each side of c.

We use the Optimal bandwidth routine from Calonico et al (2014), which
yields 6 months for neonatal mortality for both Hindu and Muslim
samples (5 and 6 months respectively for infant mortality).



Controls - to Improve Precision

I Covariates: birth order, caste, sex of firstborn sibling, state fixed
effects.

I We condition out effects of the 1979 drought by controlling for
difference between rainfall in the birth month of the child and
average rainfall over the past 20 years in the state-month cell, and
its interaction with a girl dummy.

I We also control for lagged rainfall deviations in the 12 months prior
to the child’s birth and their interactions with the girl dummy

I Rainfall in India predicts income (Arvind Virmani) so these controls
also proxy for monthly income.

I All covariates are balanced around the threshold



Table: Neonatal Mortality

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
treatment -0.000 -0.011 -0.001 -0.018 -0.000 0.011

(0.008) (0.013) (0.009) (0.016) (0.010) (0.015)
girl -0.027** -0.036* -0.000

(0.010) (0.017) (0.022)
treatment × girl 0.023* 0.036* -0.024

(0.012) (0.018) (0.024)
Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.015* -0.029** -0.016 -0.037** -0.017 0.007

(0.008) (0.010) (0.010) (0.013) (0.013) (0.016)
girl -0.025** -0.034* 0.019

(0.010) (0.016) (0.020)
treatment × girl 0.027** 0.043** -0.047

(0.012) (0.018) (0.027)
Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Table: Infant Mortality

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
treatment 0.015 -0.010 0.017 -0.017 -0.005 -0.009

(0.010) (0.013) (0.010) (0.017) (0.011) (0.025)
girl -0.033** -0.054** -0.007

(0.012) (0.018) (0.036)
treatment × girl 0.051*** 0.072*** 0.009

(0.014) (0.021) (0.037)
Observations 10834 10834 8448 8448 2795 2795
Bandwidth 5 5 5 5 6 6

Panel B: With Covariates
treatment 0.001 -0.028** 0.006 -0.039** -0.018 -0.006

(0.007) (0.010) (0.009) (0.015) (0.015) (0.026)
girl -0.036** -0.064*** 0.002

(0.014) (0.017) (0.030)
treatment × girl 0.060*** 0.091*** -0.023

(0.015) (0.021) (0.040)
Observations 10834 10834 8448 8448 2795 2795
Bandwidth 5 5 5 5 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Figure: Hindu Sample: Girls vs Boys Mortality Rates
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Figure: Non-Hindu Sample: Girls vs Boys Mortality Rates
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Robustness Checks

I Drought of 79: control for rainfall lags and food prices*gender prices .

I Oil price hike starting June 1979: control for oil prices*gender prices .
Estimate RD specification for oil price hike with threshold June 1979
oil .

I Seasonality in death: control for boy mortality.

I Estimate RD specifications for March 1979, 1978, 1977 placebos .

I Sensitivity to RD specification: restrict to narrower bandwidth (4
months) 4month , introduce quadratic and cubic polynomials of the
running variable quadratic cubic .



Heterogeneity by Son Preference

I Literature suggests that parents whose’s first-born child is a son
tend to exhibit less son-preference (Dreze and Sen 1991, Bhalotra
and Cochrane, 2010)

I Sex-selective abortion not possible during this period

I We estimate heterogenous effects by gender of first-born child

I H0: Differential effect of gold price hike on mortality of girls vs boys
is lower in families with a first-born boy.

I Findings are robust to restricting the sample to second-born children
(to isolate the confounding effect of family size): magnitudes are
very similar, s.e larger in restricted sample seconds



Table: Neonatal Mortality, Heterogeneity by Gender of Firstborn Child

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: No Covariates
treatment -0.000 -0.011 -0.032** -0.001 -0.018 -0.033 -0.000 0.011 -0.027

(0.008) (0.013) (0.014) (0.009) (0.016) (0.019) (0.010) (0.015) (0.034)
treatment × girl 0.023* 0.052*** 0.036* 0.060** -0.024 0.019

(0.012) (0.013) (0.018) (0.020) (0.024) (0.020)
treatment × first-born male 0.030** 0.020** 0.051

(0.012) (0.009) (0.049)
treatment × girl × first-born male -0.061*** -0.054*** -0.074

(0.008) (0.015) (0.050)
Observations 12743 12743 12743 9948 9948 9948 2795 2795 2795
Bandwidth 6 6 6 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.015* -0.029** -0.050*** -0.016 -0.037** -0.050** -0.017 0.007 -0.040

(0.008) (0.010) (0.013) (0.010) (0.013) (0.016) (0.013) (0.016) (0.035)
treatment × girl 0.027** 0.056*** 0.043** 0.065*** -0.047 0.006

(0.012) (0.015) (0.018) (0.021) (0.027) (0.022)
treatment × first-born male 0.029** 0.018** 0.061

(0.012) (0.008) (0.047)
treatment × girl × first-born male -0.059*** -0.052** -0.091*

(0.008) (0.018) (0.048)
Observations 12743 12743 12743 9948 9948 9948 2795 2795 2795
Bandwidth 6 6 6 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Table: Infant Mortality, Heterogeneity by Gender of Firstborn Child

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: No Covariates
treatment 0.015 -0.010 -0.038*** 0.017 -0.017 -0.052*** -0.005 -0.009 -0.007

(0.010) (0.013) (0.007) (0.010) (0.017) (0.010) (0.011) (0.025) (0.027)
treatment × girl 0.051*** 0.080*** 0.072*** 0.109*** 0.009 0.016

(0.014) (0.014) (0.021) (0.020) (0.037) (0.047)
treatment × first-born male 0.039 0.050* -0.004

(0.024) (0.023) (0.036)
treatment × girl × first-born male -0.045 -0.059 -0.030

(0.029) (0.040) (0.086)
Observations 10834 10834 10834 8448 8448 8448 2795 2795 2795
Bandwidth 6 6 6 6 6 6 6 6 6

Panel B: With Covariates
treatment 0.001 -0.028** -0.052*** 0.006 -0.039** -0.068*** -0.018 -0.006 -0.013

(0.007) (0.010) (0.012) (0.009) (0.015) (0.017) (0.015) (0.026) (0.021)
treatment × girl 0.060*** 0.085*** 0.091*** 0.124*** -0.023 -0.007

(0.015) (0.018) (0.021) (0.028) (0.040) (0.041)
treatment × first-born male 0.034 0.041 0.008

(0.022) (0.023) (0.031)
treatment × girl × first-born male -0.038 -0.055 -0.043

(0.028) (0.045) (0.079)
Observations 10834 10834 10834 8448 8448 8448 2795 2795 2795
Bandwidth 6 6 6 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Heterogeneity by Sibship Size and Composition

I Greater the number of (older) sisters – greater the expected negative
wealth shock from a rise in gold prices

I Greater the number of (older) brothers – greater the expected
positive wealth shock



Table: Neonatal Mortality, Heterogeneity by Sibship Size

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6)
Panel A: No Covariates

treatment -0.011 -0.006 -0.018 -0.012 0.011 0.010
(0.013) (0.017) (0.016) (0.024) (0.015) (0.021)

treatment × girl 0.023* 0.011 0.036* 0.026 -0.024 -0.038
(0.012) (0.017) (0.018) (0.030) (0.024) (0.039)

treatment × no of sisters -0.018* -0.022** -0.002
(0.009) (0.008) (0.020)

treatment × no of brothers 0.008 0.009 0.005
(0.016) (0.021) (0.022)

treatment × girl × no of sisters 0.036*** 0.040*** 0.019
(0.009) (0.009) (0.023)

treatment × girl × no of brothers -0.012 -0.018 0.008
(0.017) (0.025) (0.036)

Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.029** -0.023 -0.036** -0.027 0.006 0.004

(0.010) (0.014) (0.013) (0.023) (0.016) (0.019)
treatment × girl 0.027** 0.014 0.042** 0.030 -0.046 -0.060

(0.012) (0.017) (0.018) (0.029) (0.027) (0.035)
treatment × no of sisters -0.018* -0.022** -0.005

(0.009) (0.009) (0.021)
treatment × no of brothers 0.006 0.003 0.008

(0.017) (0.023) (0.021)
treatment × girl × no of sisters 0.038*** 0.039*** 0.025

(0.011) (0.011) (0.027)
treatment × girl × no of brothers -0.011 -0.014 0.002

(0.018) (0.027) (0.029)
Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Investments in Surviving Children: Height in Adulthood

I We have demonstrated that higher gold prices lowered the survival
chances of girls

I The putative mechanism is that parents react to escalating dowry
costs by reducing investments in girls relative to boys

I We attempt to test this more directly using height to proxy for
childhood survival or health investments.

I We expect girls who survived the neglect to be shorter in adulthood

I So far, results are for women, but we will produce results for men.



Table: Height in Adulthood, Optimal-Month Bandwidth

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

treatment -0.347 -0.493* -0.754** -0.720* 0.296 -0.111
(0.218) (0.244) (0.312) (0.388) (0.442) (0.491)

Observations 3687 3687 2732 2732 955 955
Full Controls No Yes No Yes No Yes
Bandwidth 5 5 5 5 5 5

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



A Simple Model of the Story
A model with rational (static) expectations and endogenous son preference

I Parents have income y and utility u(x ,w), where x is consumption
and w is child welfare. Real price of gold is p.

I Child welfare is produced using consumption and gold as inputs
(CRS). Effective price of w is a + bp for constants a and b. For
daughters, b > 0 (pay dowry), for sons, b < 0 (receive dowry)

I Assumption 1: Parents have rational expectations and gold prices
follow a random walk.

I Then, w responds to current price p.
I Using Cobb-Douglas utility u(x ,w) = xαw1−α for simplicity,

optimal investment in child welfare is:

w∗ = y
(1−α)(a+bp)

I Therefore, we have dw
dp < 0 for girls and dw

dp > 0 for boys
I Assumption 2: b does not adjust to changes in p immediately (due

to, for example, social norms)
I We test for the two highlighted assumptions.



Assumption 1: Gold Prices are a Random Walk

I To test for this, we conduct a Dickey-Fuller test for a unit root in
the monthly gold price

I Gold prices are in USD deflated using the US CPI
I We cannot reject the null hypothesis of a unit root (p-value 0.17)
I So gold prices are a random walk and parents with rational

expectations should react to a hike in gold prices by adjusting their
expectations of the future price of gold

I If the quantity of gold to be provided as dowry does not fully adjust,
this would imply an increase in expected dowry cost → we test for
this next



Assumption 2: Gold Prices Reflect in Dowry Value

I We test if dowry value varies with the price of gold in the year of
marriage

I Rare data on dowry (REDS 1999)-restrospective reports of parents
on daughters’ dowry payment

I Year of marriage ranges over 1970-1999

I Regress log real dowry value on log world gold price, then separating
trend and cyclical components

I Control for:
I characteristics of bride: caste, religion, age, no of brothers/sisters,

schooling
I characteristics of spouse: caste, schooling
I state-level controls: state fixed effects, GDP, rainfall
I other prices: rice, oil



Table: Gold Prices and Dowry Payments Made by Bride’s Family

(1) (2) (3) (4) (5) (6)
log gold price 0.469*** 0.712*** 0.700*** 0.659*** 0.591*** 0.202

(0.111) (0.179) (0.172) (0.173) (0.174) (0.387)
hindu × gold price 0.437

(0.374)
marginal effect of log gold 0.639
price for the Hindu subsample 0.176
Observations 4201 4201 4201 4201 4201 4201

Rice and Oil Price No Yes Yes Yes Yes Yes
Husband’s caste No No Yes Yes Yes Yes
Rainfall No No No Yes Yes Yes
State GDP No No No No Yes Yes

Notes: Data from 1999 wave of the Rural Economic and Demographic Survey. The dependent variable is the real value of dowry payment
made by the bride’s side to the groom’s side at the time of marriage. Log gold price is the log of the average monthly gold price in the
year of marriage. All monetary prices are defalted using Indian CPI from World Bank Development Indicators. All regressions control for

religion, number of brothers, numbers of sisters, age at marriage, age at marriage squared, years of schooling, husband’s years of
schooling, caste of the bride’s family and state fixed effects. Standard errors are clustered at the household level.



Table: Gold Prices and Dowry Payments Made by Bride’s Family

(1) (2) (3) (4) (5) (6)
cyclical component of gold price 0.430*** 0.738*** 0.733*** 0.695*** 0.690*** -0.045

(0.166) (0.220) (0.214) (0.215) (0.215) (0.608)
trend of gold price 0.512** 0.902 1.061 0.837 0.090 0.033

(0.208) (1.087) (1.045) (1.063) (1.235) (1.309)
hindu × cyclicality 0.834

(0.615)
hindu × trend 0.104

(0.641)
marginal effect of cyclical 0.789
component for the Hindu subsample 0.218
Observations 4201 4201 4201 4201 4201 4201

Rice and Oil Price No Yes Yes Yes Yes Yes
Husband’s caste No No Yes Yes Yes Yes
Rainfall No No No Yes Yes Yes
State GDP No No No No Yes Yes

Notes: Data from 1999 wave of the Rural Economic and Demographic Survey. The dependent variable is the real value of dowry payment
made by the bride’s side to the groom’s side at the time of marriage. All monetary prices are defalted using Indian CPI from World Bank
Development Indicators. All regressions control for religion, number of brothers, numbers of sisters, age at marriage, age at marriage

suqaured, years of schooling, husband’s years of schooling, caste of the bride’s family and state fixed effects. Standard errors are clustered
at the household level.



Alternative Story
A model with exogenous son preference

I Parents consume gold for other reasons, utility is u(x , g , θw).
I Parameter θ measures preference for child, higher for sons.
I Switch off dowry channel, price of child welfare w is a constant a.
I Define choice variable z = θw as effective child welfare. Slutsky

equation for an increase in the price of gold is:

δz
δp = δh

δp + δz
δy g

substitution income

I If households are net buyers of gold (large g) then the income effect
of the price change dominates and we have δz

δp < 0
I For child welfare, we have:

δw
δp = 1

θ
δz
δp

I When the income effect dominates (for net buyers of gold), this will
be less negative for sons and daughters will suffer more



Alternative Story: Evidence
To investigate the alternative story, we follow two strategies:

1. Exploit heterogeneity across households
I Ideally we would test heterogeneity of the effects by whether a

household is a net consumer of gold
I In the absence of data on household gold consumption/stocks at the

time of the child’s birth, we use religion and caste as proxies for
wealth

I Muslims are on average poorer than Hindus. If it were simply a
wealth effect, the effects should be larger for Muslims households

I Similarly, among Hindus, low caste households are on average poorer
than high caste so pure wealth effects would show as larger effects
for low caste hhs. We find no significant difference between
upper/lower castes. caste

2. Use the oil price shock as a placebo test
I Households in India are net consumers of oil.
I A sharp increase in oil prices is a negative wealth shock for

everybody. The effect is likely to be larger for poorer families.
I In line with this, oil price is significantly (positively) associated with

girl’s neonatal mortality for Muslim households, no effect for Hindu
households. oil



Conclusions

I We provide the first test of whether dowry costs have a causal effect
on son-preferring behaviour.

I As gold is integral to dowry in India, we exploit exogenous changes
in world gold prices to analyse impacts on investments in the health
and survival of girls relative to boys.

I We find large impacts which are specific to Hindus, larger in families
with first-born girls, and more girls.

I In March 1980, a 26 percent increase in gold prices (7 s.d.
cyclicality) raised the girl neonatal mortality rate by 3.6 percentage
points, relative to a mean rate of 6 percent.

I Across the last three decades, a one s.d. change in gold prices is
associated with a change in neonatal girl mortality of 0.3 ppt.

I These results emerge from the pre-85 sample. After ultrasound
becomes available, the changes shows in sex ratios at birth instead.



Conclusions

I The results are consistent with families having static expectations
over gold prices, and smoothing consumption by starting to save for
dowry as soon as a girl is born (Browning and Subramaniam 2007).

I The alternative story that gold prices only act as a wealth shock is
not well supported by the evidence.

I If there were no dowry channel, it would be harder to rationalize the
results for boys relative to girls, families with first-born boys relative
to first-born girls, Muslims relative to Hindus and high relative to
low castes.

I Moreover, we can estimate wealth effects using oil prices and (in the
TS) state income.



Table: Summary Statistics – Entire Sample

Panel A: Entire Sample
Mean SD Obs

infant (0-12 months) mortality 0.073 0.261 93851
neonatal (0-1 month) mortality 0.046 0.209 93851
girl 0.482 0.500 93851
Hindu 0.770 0.421 93851
first-born male 0.516 0.500 93851
high caste 0.565 0.496 71966

Panel B: Hindu, Girls
Mean SD Obs

infant (0-12 months) mortality 0.077 0.267 34793
neonatal (0-1 month) mortality 0.044 0.205 34793

Panel C: Hindu, Boys
Mean SD Obs

infant (0-12 months) mortality 0.081 0.273 37437
neonatal (0-1 month) mortality 0.054 0.225 37437

Panel D: Non-Hindu, Girls
Mean SD Obs

infant (0-12 months) mortality 0.049 0.217 10464
neonatal (0-1 month) mortality 0.030 0.170 10464

Panel E: Non-Hindu, Boys
Mean SD Obs

infant (0-12 months) mortality 0.058 0.234 11157
neonatal (0-1 month) mortality 0.038 0.191 11157

Notes: The sample includes children of second-birth order.



Table: Summary Statistics – Around 1980 Gold Price Hike

Panel A: Entire Sample
Mean SD Obs

infant (0-12 months) mortality 0.097 0.296 11241
neonatal (0-1 month) mortality 0.062 0.241 11241
girl 0.484 0.500 11241
Hindu 0.782 0.413 11241
first-born male 0.508 0.500 11241
high caste 0.507 0.500 11227

Panel B: Hindu, Girls
Mean SD Obs

infant (0-12 months) mortality 0.099 0.299 4238
neonatal (0-1 month) mortality 0.058 0.233 4238
first-born male 0.271 0.444 4238
high caste 0.653 0.476 4233

Panel C: Hindu, Boys
Mean SD Obs

infant (0-12 months) mortality 0.109 0.311 4549
neonatal (0-1 month) mortality 0.071 0.258 4549
first-born male 0.722 0.448 4549
high caste 0.644 0.479 4540

Panel D: Non-Hindu, Girls
Mean SD Obs

infant (0-12 months) mortality 0.068 0.252 1201
neonatal (0-1 month) mortality 0.042 0.202 1201
first-born male 0.286 0.452 1201

Panel E: Non-Hindu, Boys
Mean SD Obs

infant (0-12 months) mortality 0.077 0.267 1253
neonatal (0-1 month) mortality 0.058 0.234 1253
first-born male 0.744 0.437 1253

Notes: The sample includes children born 5 months before and 5 months after March 1980.



Table: Gold Prices and Neonatal Mortality Pre-1985 – Hindu Sample

(1) (2) (3) (4) (5) (6)
cyclical component of gold price -0.048 -0.050 -0.048 -0.053 -0.077**

(0.034) (0.035) (0.035) (0.035) (0.036)
trend of gold price 0.035 0.036 0.036 0.061** 0.116***

(0.026) (0.026) (0.026) (0.027) (0.042)
girl -0.054*** -0.051*** -0.051*** -0.050*** 0.146* 0.106

(0.018) (0.019) (0.019) (0.019) (0.083) (0.085)
cyclical × girl 0.093** 0.100** 0.100** 0.101** 0.135*** 0.128***

(0.045) (0.046) (0.046) (0.046) (0.048) (0.048)
trend × girl 0.025** 0.024** 0.024** 0.024* -0.058 -0.042

(0.012) (0.012) (0.012) (0.012) (0.035) (0.036)
Observations 29648 29648 29648 29648 29648 29648

Birth month fixed effects Yes Yes Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes Yes Yes
Basic Covariates No Yes Yes Yes Yes Yes
Rainfall × Girl No Yes Yes Yes Yes Yes
Linear trend No No Yes Yes Yes Yes
Quadratic trend No No No Yes Yes Yes
Rice and Oil Price × Girl No No No No Yes Yes
Birth month × year fixed effects No No No No No Yes

Notes: Sample is limited to second-born children. All regressions control for month of birth fixed effects, year fixed effects.



Table: Gold Prices and Neonatal Mortality Post-1985 – Hindu Sample

(1) (2) (3) (4) (5) (6)
cyclical component of gold price 0.075 0.073 0.074 0.074 0.079

(0.060) (0.061) (0.061) (0.061) (0.064)
trend of gold price -0.048 -0.051 -0.049 -0.044 -0.060

(0.047) (0.049) (0.049) (0.052) (0.056)
girl 0.010 0.009 0.010 0.011 -0.005 -0.009

(0.018) (0.018) (0.018) (0.018) (0.051) (0.051)
cyclical × girl -0.107 -0.111 -0.110 -0.107 -0.122 -0.123

(0.082) (0.083) (0.083) (0.083) (0.088) (0.088)
trend × girl -0.013 -0.012 -0.012 -0.012 -0.009 -0.008

(0.013) (0.014) (0.014) (0.014) (0.018) (0.018)
Observations 39691 39691 39691 39691 39691 39691

Birth month fixed effects Yes Yes Yes Yes Yes Yes
Birth year fixed effects Yes Yes Yes Yes Yes Yes
Basic Covariates No Yes Yes Yes Yes Yes
Rainfall × Girl No Yes Yes Yes Yes Yes
Linear trend No No Yes Yes Yes Yes
Quadratic trend No No No Yes Yes Yes
Rice and Oil Price × Girl No No No No Yes Yes
Birth month × year fixed effects No No No No No Yes

Notes: Sample is limited to second-born children. All regressions control for month of birth fixed effects, year fixed effects.

back



Table: Fluctuations in Gold Prices and Sex Ratio at Birth – Hindu Sample
(1) (2) (3) (4) (5) (6)
Panel A: Pre-1985

cyclical component of gold price -0.068 -0.054 -0.054 -0.047 -0.041 -0.118
(0.057) (0.059) (0.059) (0.059) (0.062) (0.082)

trend of gold price -0.008 -0.020 -0.024 -0.041 -0.102 -0.038
(0.054) (0.054) (0.054) (0.057) (0.084) (0.092)

cyclical × first son 0.143
(0.103)

trend × first son -0.125*
(0.076)

Observations 29651 29651 29651 29651 29651 29651
Panel B: Post-1985

cyclical component of gold price -0.098 -0.092 -0.092 -0.088 -0.090 -0.210*
(0.083) (0.084) (0.084) (0.085) (0.088) (0.119)

trend of gold price -0.032 -0.047 -0.043 -0.047 -0.068 -0.061
(0.087) (0.088) (0.088) (0.090) (0.094) (0.095)

cyclical × first son 0.237
(0.158)

trend × first son -0.014
(0.031)

Observations 73520 73520 73520 73520 73520 73520
Basic Covariates No Yes Yes Yes Yes Yes
Rainfall × Girl No Yes Yes Yes Yes Yes
Linear trend No No Yes Yes Yes Yes
Quadratic trend No No No Yes Yes Yes
Rice and Oil Price × Girl No No No No Yes Yes

Notes: Sample is limited to second-born children. All regressions control for month of birth and year fixed effects.
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Table: Neonatal Mortality, Firstborn Sons – Sample Limited to Secondborn
Children

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: No Covariates
treatment -0.015 -0.013 -0.040 -0.008 -0.003 -0.021 -0.033 -0.045** -0.121

(0.009) (0.014) (0.023) (0.014) (0.018) (0.032) (0.023) (0.017) (0.083)
treatment × girl -0.004 0.033 -0.013 0.026 0.022 0.062

(0.019) (0.027) (0.026) (0.040) (0.026) (0.035)
treatment × first-born male 0.060 0.040 0.129

(0.037) (0.043) (0.107)
treatment × girl × first-born male -0.082* -0.087 -0.061

(0.038) (0.055) (0.045)
Observations 3652 3652 3652 2868 2868 2868 784 784 784
Bandwidth 6 6 6 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.032** -0.025** -0.047* -0.017 -0.010 -0.021 -0.079* -0.070 -0.134*

(0.011) (0.011) (0.026) (0.015) (0.012) (0.029) (0.037) (0.043) (0.074)
treatment × girl -0.013 0.016 -0.017 0.020 -0.016 0.002

(0.021) (0.037) (0.032) (0.050) (0.029) (0.030)
treatment × first-born male 0.048 0.027 0.108

(0.039) (0.044) (0.092)
treatment × girl × first-born male -0.065 -0.077 -0.026

(0.037) (0.050) (0.045)
Observations 3652 3652 3652 2868 2868 2868 784 784 784
Bandwidth 6 6 6 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.



Table: Infant Mortality, Firstborn Sons – Sample Limited to Secondborn
Children

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Panel A: No Covariates
treatment -0.004 -0.033** -0.078*** 0.013 -0.029* -0.052** -0.037 -0.040 -0.108

(0.007) (0.015) (0.011) (0.010) (0.016) (0.018) (0.024) (0.023) (0.088)
treatment × girl 0.056 0.090** 0.083* 0.118** 0.006 0.034

(0.032) (0.040) (0.041) (0.050) (0.044) (0.054)
treatment × first-born male 0.092*** 0.054* 0.115

(0.028) (0.024) (0.136)
treatment × girl × first-born male -0.071* -0.081* -0.028

(0.035) (0.039) (0.103)
Observations 3106 3106 3106 2437 2437 2437 784 784 784
Bandwidth 6 6 6 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.031* -0.056** -0.085*** -0.005 -0.045** -0.053** -0.080* -0.068 -0.114

(0.015) (0.023) (0.021) (0.013) (0.019) (0.024) (0.039) (0.053) (0.105)
treatment × girl 0.052 0.076 0.083** 0.109** -0.022 -0.016

(0.030) (0.043) (0.035) (0.047) (0.053) (0.084)
treatment × first-born male 0.060* 0.024 0.085

(0.033) (0.033) (0.132)
treatment × girl × first-born male -0.047 -0.061 -0.006

(0.034) (0.037) (0.095)
Observations 3106 3106 3106 2437 2437 2437 784 784 784
Bandwidth 6 6 6 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.
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Table: Neonatal Mortality – Controlling for Oil Price and Rice Price

Full sample Hindu sample Non-Hindu sample
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

treatment -0.011 -0.029** -0.037*** -0.019 -0.018 -0.037** -0.045*** -0.038 0.011 0.007 -0.004 0.036
(0.013) (0.010) (0.008) (0.025) (0.016) (0.013) (0.010) (0.041) (0.015) (0.016) (0.021) (0.032)

girl -0.027** -0.025** 2.022** 2.319*** -0.036* -0.034* 1.136 1.966* -0.000 0.019 5.597*** 4.058***
(0.010) (0.010) (0.687) (0.729) (0.017) (0.016) (0.861) (0.941) (0.022) (0.020) (1.304) (0.834)

treatment × girl 0.023* 0.027** 0.035*** 0.022 0.036* 0.043** 0.045*** 0.053 -0.024 -0.047 -0.018 -0.069*
(0.012) (0.012) (0.008) (0.031) (0.018) (0.018) (0.014) (0.049) (0.024) (0.027) (0.020) (0.038)

Observations 12743 12743 12743 12743 9948 9948 9948 9948 2795 2795 2795 2795
Bandwidth 6 6 6 6 6 6 6 6 6 6 6 6
Basic Controls N Y Y Y N Y Y Y N Y Y Y
Rice Price and lags N N Y Y N N Y Y N N Y Y
Oil Price and lags N N N Y N N N Y N N N Y

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth, its interaction with the dummy variable for Treatment. In addition, regressions in columns 2, 4, 5, 6, 8 and 9

control for birth order fixed effects, high-caste dummy (for Hindu sample), state fixed effects, the difference between rainfall in the month
of birth and past 20 years average rainfall in that state-month and its interaction with the Girl dummy, lagged rainfall deviations for the
past 12 months preceding the month of birth and their interactions with the Girl dummy. Regressions in columns 3, 6 and 9 control for

world rice price and its lags for the past 2 months, interacted with the female child dummy.

main



Table: Neonatal Mortality – Oil Price Shock

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
Treatment 0.014 0.006 0.024 0.027 -0.021 -0.042

(0.010) (0.008) (0.021) (0.017) (0.019) (0.030)
Girl -0.035*** -0.007 -0.072***

(0.009) (0.008) (0.022)
Treatment × Girl 0.017 -0.007 0.047*

(0.016) (0.018) (0.026)
Obs 10181 10181 6750 6750 2722 2722
Bandwidth 6 6 6 6 6 6

Panel B: With Covariates
Treatment 0.009 -0.004 0.014 0.010 -0.021 -0.035

(0.009) (0.006) (0.019) (0.018) (0.017) (0.021)
Girl -0.039*** -0.025** -0.051***

(0.008) (0.009) (0.014)
Treatment × Girl 0.027** 0.008 0.029*

(0.012) (0.009) (0.015)
Obs 9846 9846 6493 6493 2676 2676
Bandwidth 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after June 1st 1979, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.
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Figure: Placebo Tests for Neonatal Mortality
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Table: Neonatal Mortality, Four-Month Bandwidth

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
Treatment -0.001 -0.017 0.001 -0.025 -0.011 0.009

(0.007) (0.012) (0.007) (0.016) (0.010) (0.005)
Girl -0.028** -0.046** 0.031

(0.010) (0.019) (0.020)
Treatment × Girl 0.033** 0.054** -0.040

(0.011) (0.019) (0.022)
Obs 8967 8967 6994 6994 1973 1973
Bandwidth 4 4 4 4 4 4

Panel B: With Covariates
Treatment -0.010 -0.033*** -0.006 -0.040** -0.023 0.003

(0.008) (0.009) (0.011) (0.015) (0.013) (0.010)
Girl -0.032*** -0.056*** 0.066**

(0.006) (0.012) (0.024)
Treatment × Girl 0.047*** 0.072*** -0.054*

(0.006) (0.013) (0.024)
Obs 8668 8668 6748 6748 1920 1920
Bandwidth 4 4 4 4 4 4

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.
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Table: Neonatal Mortality, Quadratic Control Function

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
treatment 0.003 -0.013 0.005 -0.027 -0.006 0.031*

(0.007) (0.013) (0.009) (0.019) (0.008) (0.015)
girl -0.027** -0.056** 0.068*

(0.011) (0.023) (0.034)
treatment × girl 0.035** 0.068** -0.079**

(0.013) (0.024) (0.036)
Observations 13218 13218 10349 10349 2869 2869
Bandwidth 6 6 6 6 6 6

Panel B: With Covariates
treatment -0.003 -0.033*** 0.047 -0.049*** -0.017 0.022

(0.005) (0.009) (0.033) (0.011) (0.010) (0.014)
girl -0.049*** -0.089*** 0.080**

(0.011) (0.016) (0.034)
treatment × girl 0.061*** 0.105*** -0.081**

(0.012) (0.019) (0.035)
Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.
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Table: Neonatal Mortality, Cubic Control Function

Everyone Hindus Non-Hindus
(1) (2) (3) (4) (5) (6)

Panel A: No Covariates
treatment 0.023** 0.017 0.033*** 0.028 -0.013 -0.030

(0.010) (0.025) (0.008) (0.032) (0.023) (0.019)
girl -0.016 -0.010 -0.062

(0.033) (0.055) (0.050)
treatment × girl 0.014 0.013 0.035

(0.033) (0.055) (0.051)
Observations 13218 13218 10349 10349 2869 2869
Bandwidth 6 6 6 6 6 6

Panel B: With Covariates
treatment 0.004 -0.036 0.008 -0.045 -0.013 -0.025

(0.012) (0.025) (0.018) (0.032) (0.025) (0.037)
girl -0.075** -0.093* -0.055

(0.032) (0.046) (0.048)
treatment × girl 0.084** 0.110** 0.036

(0.033) (0.047) (0.051)
Observations 12743 12743 9948 9948 2795 2795
Bandwidth 6 6 6 6 6 6

Notes: Treatment is a dummy variable =1 if the child was born after March 1st 1980, 0 otherwise. All regressions control for the linear
trend in month of birth and its interaction with the dummy variable for Treatment. Standard errors are clustered by month-year-cohort.

main



Table: Gold Price Shocks and Neonatal Mortality by Caste

Hindus Upper caste Lower caste
(1) (2) (3) (4) (5) (6)

cyclical component of gold price -0.036 -0.078** 0.033
(0.029) (0.035) (0.049)

cyclical × girl 0.070* 0.070* 0.099** 0.103** 0.022 0.012
(0.038) (0.038) (0.046) (0.047) (0.065) (0.066)

trend of gold price 0.048* 0.044 0.045
(0.026) (0.031) (0.044)

trend × girl 0.012 0.013 0.014 0.015 0.012 0.012
(0.012) (0.012) (0.015) (0.015) (0.021) (0.021)

girl -0.029 -0.035 -0.056 -0.058 0.010 0.008
(0.029) (0.029) (0.037) (0.037) (0.048) (0.048)

Observations 69339 69339 38603 38603 30736 30736

Month of birth fixed effects Yes Yes Yes Yes Yes Yes
Year of birth fixed effects Yes Yes Yes Yes Yes Yes
Basic CovariatesYes Yes Yes Yes Yes Yes Yes
Rainfall × Girl Yes Yes Yes Yes Yes Yes
Linear trend Yes Yes Yes Yes Yes Yes
Quadratic trend Yes Yes Yes Yes Yes Yes
Rice and Oil Price × Girl Yes Yes Yes Yes Yes Yes
Month × Year of birth fixed effects No Yes No Yes No Yes



Table: Gold Price Shocks and Infant Mortality by Caste

Hindus Upper caste Lower caste
(1) (2) (3) (4) (5) (6)

cyclical component of gold price -0.043 -0.064 -0.010
(0.036) (0.044) (0.061)

cyclical × girl 0.106** 0.103** 0.112* 0.113* 0.086 0.081
(0.047) (0.048) (0.058) (0.058) (0.081) (0.082)

trend of gold price 0.069** 0.076* 0.054
(0.032) (0.039) (0.055)

trend × girl 0.012 0.013 0.019 0.019 0.005 0.006
(0.015) (0.015) (0.019) (0.019) (0.026) (0.026)

girl -0.019 -0.024 -0.059 -0.059 0.037 0.033
(0.036) (0.036) (0.046) (0.046) (0.059) (0.060)

Observations 69339 69339 38603 38603 30736 30736

Month of birth fixed effects Yes Yes Yes Yes Yes Yes
Year of birth fixed effects Yes Yes Yes Yes Yes Yes
Basic CovariatesYes Yes Yes Yes Yes Yes Yes
Rainfall × Girl Yes Yes Yes Yes Yes Yes
Linear trend Yes Yes Yes Yes Yes Yes
Quadratic trend Yes Yes Yes Yes Yes Yes
Rice and Oil Price × Girl Yes Yes Yes Yes Yes Yes
Month × Year of birth fixed effects No Yes No Yes No Yes



Table: RD Treatment Effects on Neonatal Mortality by Caste

(1) (2) (3) (4) (5) (6)
Hindus Upper caste Lower caste

Panel A: No Covariates
treatment -0.001 -0.018 -0.000 -0.011 -0.002 -0.030

(0.009) (0.016) (0.007) (0.013) (0.014) (0.024)
girl -0.036* -0.036* -0.035

(0.017) (0.017) (0.028)
treatment × girl 0.036* 0.022 0.062*

(0.018) (0.018) (0.031)
Observations 9948 9948 6408 6408 3540 3540
Bandwidth 5 5 5 5 5 5

Panel B: With Covariates
treatment -0.017 -0.037** -0.010 -0.021 -0.036* -0.072***

(0.009) (0.014) (0.009) (0.015) (0.017) (0.017)
girl -0.034* -0.041** -0.026

(0.016) (0.017) (0.028)
treatment × girl 0.043** 0.022 0.078***

(0.018) (0.019) (0.024)
Observations 9948 9948 6408 6408 3540 3540
Bandwidth 5 5 5 5 5 5



Table: RD Treatment Effects on Infant Mortality by Caste

(1) (2) (3) (4) (5) (6)
Hindus Upper caste Lower caste

Panel A: No Covariates
treatment 0.017 -0.017 0.010 -0.020 0.029 -0.014

(0.010) (0.017) (0.009) (0.017) (0.020) (0.024)
girl -0.054** -0.050* -0.059***

(0.018) (0.024) (0.014)
treatment × girl 0.072*** 0.061** 0.091***

(0.021) (0.027) (0.018)
Observations 8448 8448 5426 5426 3022 3022
Bandwidth 5 5 5 5 5 5

Panel B: With Covariates
treatment 0.003 -0.041** -0.004 -0.049** 0.005 -0.036*

(0.010) (0.016) (0.011) (0.018) (0.011) (0.018)
girl -0.064*** -0.079*** -0.051

(0.017) (0.019) (0.031)
treatment × girl 0.091*** 0.089*** 0.091***

(0.020) (0.025) (0.026)
Observations 8448 8448 5426 5426 3022 3022
Bandwidth 5 5 5 5 5 5



Table: RD Treatment Effects on Height by Caste

(1) (2) (3) (4) (5) (6)
Hindus Upper caste Lower caste

treatment -0.754** -0.720* -0.850 -0.867 -0.913** -0.768
(0.312) (0.388) (0.611) (0.524) (0.377) (0.506)

Observations 2732 2732 1095 1095 1637 1637
Full Controls No Yes No Yes No Yes
Bandwidth 5 5 5 5 5 5
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