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Abstract

An emerging literature finds that early life experiences influence adult preferences. We apply this intuition to understand the influence of witnessing adverse pregnancy outcomes and sibling deaths as a child on subsequent adult fertility outcomes in Indonesia. Using panel data and a sibling fixed effect model, we identify solely based on the exogenous variation in the age of pre-existing children with the same family. Our findings strongly confirm the importance and persistence of early life experiences. Witnessing a sibling death or mother’s miscarriage or still birth raises the average number of pregnancies by 37 to 96 percent and 5 to 41 percent, respectively. This suggests that early life interventions may be important and that the efficacy of health interventions may not be visible until decades afterwards.
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1. Introduction
The demographic transition and the accompanying changes in fertility patterns have been widely studied in economics (Teitelbaum, 1975; Eckstein, Schultz and Wolpin, 1984; Bloom and Williamson, 1998; Galor and Weil, 2000; Casterline, 2001; Mason, 2001, 2005; Guinnane, 2011; Galor, 2012). This extensive literature highlights the role of improvements in medicine and access to health services (Teitelbaum, 1975) as well as other factors such as human capital (Galor, 2012). In contrast, the processes by which fertility preferences are formed and evolve over time have been relatively understudied. Existing studies have primarily focused on channels such as the evolution of cultural norms (Fernandez and Fogli, 2014), economic empowerment (Bongaarts and Watkins, 1996) and growth (Bloom and Williamson, 1998). In this paper, we explore a novel channel: early life exposure to fertility and child mortality outcomes.
The psychology literature and, more recently, an emerging economics literature highlight the role of early life experiences in shaping adult preferences and behavioral parameters. Although preferences do evolve over time, it is believed that “different types of preferences tend to become ‘frozen’ at different periods in one’s life … [leading individuals to] become increasingly inoculated against external influences” (Loewenstein and Angner, 2003: 363). For instance, early life experiences have been linked to adult risk preferences (Olbrich et al., 2012), trust levels (Yishay, 2013), time preferences (Chen, 2013), and political preferences (Madestam and Yanagizawa-drott, 2011).
In the same vein, children who witness adverse events may also have different fertility preferences and outcomes. We focus on three (unfortunately) common outcomes in developing countries: miscarriages, stillbirths, and the death of children (siblings). We use data from the Indonesia Family Life Survey (IFLS), a representative panel dataset.
These data offer three particular advantages. First, the length of the panel (14 years) allows us to match girls (the second generation) with their mother’s birth histories (first generation) and then to observe the girl’s fertility outcomes as adults. In contrast, cross-sectional data typically contain few multi-generational households making it impossible to obtain representative data of both the 1st and 2nd generation’s fertility histories. Second, the IFLS follows respondents as they grow up and form new households. We are therefore able to use sibling fixed effects to control for unobserved (fixed) family characteristics. In particular, by only using the variation in the age of exposure to events, we are able to control for family histories of adverse fertility events (which are known to respondents but unobserved to the econometrician). Lastly, since the panel covers a period during which Indonesia was undergoing its fertility transition (Kim, 1993), there is substantial variation in the birth rates during this period (-33% in the fertility rate).
Our results confirm the importance of early life experiences. For instance, adverse exposure to early life experiences, irrespective of the age of the time of exposure, has a consistently significant and large effect on the number of adult pregnancies. Witnessing a sibling death or mother’s miscarriage or still birth raises the average number of pregnancies by 37 to 96 percent and 5 to 41 percent, respectively. The magnitude of the pregnancy effects tends increase as children are older at the time of the experience. These effects extend to fertility behavior. In particular, early life exposure to adverse outcomes leads women to marry sooner and to shorten the time between marriage and the first pregnancy.
Focusing on the sibling deaths, we observe strong differences based on the gender of the deceased. Adult pregnancies respond more strongly to losing a brother. Additionally, losing a brother leads women to marry earlier and to become pregnant sooner than if they had lost a sister. 
Our results suggested a nuanced response to these adverse outcomes. The literature discusses child hoarding or stockpiling (Sah, 1991; Ozcan, 2003) where parents have more children than desired to insure against children dying young. Our estimated coefficients are positive (and therefore consistent with stockpiling), they are typically below 1, suggesting that women partially ‘insure’ against the possibility of an early child death or miscarriage/stillbirth. This is not the only response as women also marry and become pregnant earlier, thereby allowing for more time both to observe child outcomes and to ‘replace’ deceased children.
The effects of child deaths and, to lower extent, of adverse fertility outcomes have been widely studied. These studies typically consider the ‘quantity-quality trade-off’ and do not consider the impact on surviving siblings. A notable exception is Finnegan (2016) who finds that subsequent to their sister dying during child birth, women increase their use of skilled care. To the best of our knowledge, the effects of early life exposure are substantially understudied. Fletcher et al. (2013) consider the effects of early exposure to sibling death on human capital formation. A related mental health literature considers the effects on sibling and parental grief and coping. The effects on adult fertility, however, have not previously been studied.
We highlight an important inter-generational aspect to the formation of fertility preferences and fertility outcomes. The early life experiences of daughters persist into their adult behavior. Consequently, it also suggests that the efficacy of fertility interventions cannot fully be evaluated using short run (first generation) effects. In particular, programs which reduce adverse outcomes in a particular generation may also reduce pregnancies in the subsequent generation. More broadly, the effects of early life exposure to adverse events may also transition to the third generation via ‘quantity-quality tradeoffs’ and reduced female autonomy (due to the earlier age of marriage).
The remainder of this paper is organized as follows; Section 2 discusses the literature in Indonesia followed by a section on methodology. Section 4 details the data while Section 5 summarizes the regression results. Section 6 concludes.

2. Fertility in Indonesia


Even though Western countries required well over a century for the demographic transition to take full course, in Indonesia and some other East and South East Asian countries[footnoteRef:1] the transitions occurred in less than two decades (Kim, 1993). The natural increase in population (the difference between crude birth rate and crude death rate) has decreased from 21.4 in 1960-65 to 18.1 in 1990-95. IFLS round 1 was implemented in 1993 and the demographic transition  was expected to be completed by the 1990s (Kim, 1993). The decline in birth and death rates is highlighted in Figure (1) as between 1960-2013 the number of births (crude births per 1,000 people) and the death rate drop by 25.8 and 14.1, respectively. Consequently, the natural increase has reduced further to 12.5 by 2013.                                                                    [1:  The other countries are Japan, Hong Kong, the Republic of Korea, Singapore, Taiwan, China, and Thailand.] 

The current fertility transition literature focusing on Indonesia concentrates on female education (Angeles et al., 2005), family size (Maralani, 2008), household bargaining power (Beegle et al., 2001), East Asian economic crisis (Waters et al., 2003), access to health care (Frankenberg et al., 2005), and preferences for sons (Carranza, 2012). As we describe below, we control for many of the factors from the literature and extend it by analyzing childhood experiences. 


3. Methodology
We estimate the following reduced-form model for the i th daughter (the 2nd generation) at time 𝑡:

which examines the impact of exposure to adverse fertility experiences during youth (time t-1) on adult fertility outcomes (at time t). 
We focus on two aspects of adult fertility behavior from round 4 of the IFLS (time t): pregnancies and fertility behavior. Pregnancies are measured as the total number of self-reported pregnancies by the adult daughter. This is the sum of live births, miscarriages, and stillbirths[footnoteRef:2]. As we subsequently explain, we are constrained to restrict the sample to women aged 23 and 31 in the most recent round. Consequently, total pregnancies do not measure lifetime fertility but rather the fertility in the years immediately following marriage (as the median marriage age is 21). In particular, since we control for age, this is the total fertility conditional on age. [2:  IFLS questionnaire recognizes the stillbirths as “being born without showing any signs of life. E.g. breathing, crying, [and] moving”.] 

To measure other aspects of fertility behavior, we also examine the age at first marriage and age at first pregnancy. Since having children out of wedlock is extremely rare (and culturally disapproved) in Indonesia[footnoteRef:3], women who want more children may marry ‘early’. The adverse fertility events of the mother of daughter i are measured using the most recent data from the mother (time t-1). We focus on two types of events. First, we examine sibling deaths which are calculated as the death of any sibling after birth. Second, we focus on pre-birth adverse outcomes of the mother by creating a measure of self-reported miscarriages and stillbirths.[footnoteRef:4]  [3:  In our sample we observe only 23 incidents (1.46%) where the pregnancy occurring prior to marriage. ]  [4:  We cannot rule of the possibility of abortions. While illegal in Indonesia and likely rare during this period, traditional methods surely exist. We believe that this number is likely very low and therefore do not subsequently consider abortions.] 

The adverse outcomes are grouped based on the age of daughter i at the time of the event. While there are many adverse outcomes, there are (thankfully) not enough to calculate the total exposure for each year separately. We therefore group adverse outcomes by 5 year intervals from birth until age 15. For instance, separate variables measures for the total number of stillbirths or miscarriages experienced by the mother when the daughter was aged between 0 and 4, 5 and 9, and 10 and 14 years old.[footnoteRef:5] [5:  The choice of years to group together is based on the underlying number of deaths (and is therefore subjective). The results generally remain qualitatively and quantitatively similar with different age intervals. Consequently, we replicate the main results using 4 year age intervals in Appendix Table 1. The results for alternate age groups are available upon request.] 

To casually identify the effect of early life exposure to adverse outcome on adult fertility, several issues need to be addressed. In particular, unobserved variables could be correlated with both adverse events and adult fertility behavior. For instance, certain families (i.e. mothers) may be more prone to adverse fertility outcomes. While unobserved to the econometrician, this is likely known by daughters and could influence their fertility decision making. Consequently, we address this (and other fixed family characteristics) by modifying equation (1) to include sibling fixed effect ():

Consequently, equation (2) identifies the effects of exposure to adverse outcomes solely based on the age variation of daughters within the family. 
The identifying assumption is that the age of other daughters is unrelated to the timing of the adverse effect. A potential concern is whether families choose to have children subsequent the adverse event. We resolve the potential endogeneity of child births by limiting the sample to pre-existing children (i.e. who are born before any of the adverse events). Similarly, we control for the birth order.
Lastly, the origin of the adverse event and subsequent household responses may be of concern. For instance, a severe shock could increase exposure to adverse events in childhood and affect adult fertility behavior, particularly by changing adult health endowments. The effect is unclear as surviving children may be intrinsically healthier or may be permanently negatively affected by exposure to the shock (e.g. stunted). We therefore examine the potential lasting effects of exposure to shocks using adult height as a proxy for adult health. Similarly, exposure to shocks (or just the adverse events themselves) may lead (poorer) families to respond by marrying their daughters off at an earlier age. We (partially) address this by including an indicator of whether or not the marriage was arranged by the daughter.
We further control for daughter’s characteristics that may predict fertility, denoted by  in Eq. (2) including education (Behrman, 2014), employment status, locality of residence (in 2007), per capita household expenditure (in 2007), birth order (Murphy and Knudsen, 2002), and an indicator for whether she is the oldest daughter. We also control for her own adverse fertility outcomes (miscarriages and stillbirths). While demographers distinguish between fertility and fecundity, the latter is harder to measure. Fertility is actual reproductive performance whereas fecundity refers to the psychological capacity of a woman, man, or couple to reproduce (United Nations Population Branch, 1958: 38 ; IUSSP, 1982: 73 and 78). We proxy for fecundity by controlling for whether the daughter is able to conceive. 
 is a vector of the characteristics of daughter’s spouse: his age, work status, years of education, and whether he resides at the household.[footnoteRef:6] We unfortunately do not have information on the husband’s early life experiences (unless to children from two IFLS families marry each other). [6:  It is common for men to be employed in the city and live away from the wife. ] 

Indonesia underwent a number of birth control campaigns between the 1970s and 80s to which individuals in our dataset are exposed. As such campaigns could have an impact on fertility decisions, we include the community characteristics, 𝐶, which encompass the availability of contraception and family planning counseling (Goldin and Katz, 2002; Angeles, Guilkey and Mroz, 2005) in the locality. We include fixed effects for birth year and municipality of residence as is the standard in the literature.


4. Data

Our data for Indonesia comes from the Indonesian Family Life Survey (IFLS), a nationally representative survey with the first four rounds in 1993, 1997, 2000, and 2007. The fourteen year panel survey tracks the original sample and the split-offs from the original households (if they remain in the original survey areas).[footnoteRef:7] IFLS 1 interviewed 22,377 people corresponding to 7,224 households.  [7:  Approximately 7 percent of the women who meet our selection criteria move the enumeration areas. We use the IFLS survey weights which accounts for sample attrition.] 

Our sample is constrained in two important ways. First, the fertility module is only asked of women who have ever been married. Consequently, our analysis focuses entirely on married women. As noted earlier, children out of wedlock is rare in Indonesia. Consequently, this does not greatly impact the representivity of the data. Second, we restrict the sample to women who are aged between 9 and 17 in IFLS 1. The lower limit ensures that selected women will be at least 23 years old by IFLS 4. This is sufficiently old that most women will be married (the median age of 1st marriage in the sample is 21) and may have become pregnant. The upper limit insures that the women are not married in IFLS 1. This would not only prevent us from matching them to their mother’s fertility history but also raise concerns of selection into marriage at an early age. 
We use two samples in the analysis. When we estimate equation (1) (i.e. without sibling fixed effects), we have sample of 1,624 women. When we estimate equation (2) and limit the sample to women with a sister who meets the same criteria, our sample decreases to 777 women. 

5. Results
We begin by estimating the effects of early life exposure on the total number of pregnancies  using a Tobit model (left censored at 0). The standard errors in Table 1 and in subsequent tables are clustered at the municipality levels. Columns (1) and (2) estimate equation (1) using the full and sibling only samples, respectively. Column (3) uses the restricted sibling sample and introduces sibling fixed effects. The large differences between the estimated coefficients from columns (1) and (3) suggest the presence of important unobserved fixed factors. As Column (2) shows, this is not due to the restricted sibling sample as few estimated coefficients are significant in Column (2) and these are very different from those in Column (3). Consequently, while we present the corresponding columns in subsequent tables, due to the apparent presence of unobserved fixed variables, we focus on Column (3).
The estimated coefficients for exposure to these adverse events are consistently highly significant across all age groups. The estimated effects are relatively large, ranging from roughly 37 to 96 percent of the average number of pregnancies in the sample for sibling deaths and 5 to 41 percent for pre-birth adverse outcomes. Consequently, early life exposure to adverse events may explain considerable heterogeneity between otherwise similar individuals. More broadly, this suggests strong intergenerational fertility payoffs arising from public investments into pre-natal and early life health.
Although the estimated effects of exposure to adverse events are relatively similar for the younger age groups, there is a clear and statistically significant increase in the last age group. Unfortunately, it is not possible to distinguish between alternate explanations: (1) fertility preferences being formed in particular periods; and (2) adverse events ‘witnessed’ between age 10 and 14 are closer in time to when the women were making their own fertility decisions. 
Within each age group, the estimated effects of exposure to sibling deaths are much larger than those from pre-birth adverse events. In part, this likely arises from individuals becoming (more) emotionally attached to siblings after birth (as opposed to siblings who are miscarried or stillborn). Note that the effects might be lower in a sample of men as Fletcher et al. (2013) find a much stronger effect on surviving sisters than brothers. The estimated coefficients from exposure to sibling deaths are similar to an inter-generational version of child hoarding. Interestingly, the estimated coefficient for the 10 to 14 age group implies that sisters more than ‘compensate’ for the lost sibling.
Pregnancies are one facet of fertility behavior, particularly in countries where pregnancies predominately occur within marriages. Consequently, the timing of marriage and fertility provide other avenues by which women may influence their fertility. In particular, early marriage allows women to become pregnant at an earlier age. Similarly, women are who are concerned about adverse events can respond by having more children (and therefore starting earlier) or by having children early in life and seeing whether they survive the early childhood, the period during which they are most likely to die. 
We therefore examine the age at first marriage (Table 2 Column 1), and the age at first pregnancy (Column 2). The (Tobit) estimations use the sibling sample and sibling fixed effects and are therefore analogous to Column (3) from Table 1.[footnoteRef:8] With the exception of the first age grouping for sibling deaths, early life exposure to adverse events consistently lead to women marry earlier (Column 1). As noted earlier, this after controlling for who arranged the marriage (i.e. daughter or anyone else). While the estimated effects of early life exposure to adverse events are relatively modest, exposure later-life has an important effect, particularly for witnessing a pre-birth adverse event (14-19 months earlier relative to median age of 21). Not only do exposed women marry earlier but they also tend to become pregnant at a younger age. Depending on the age group, the first pregnancy occurs 14 to 29 months earlier, relative mean age of first pregnancy.  [8:  Estimations using the full and sibling sample (with and without sibling fixed effects) can be found in Appendix Tables  2 and 3.] 

These results suggest potentially important effects on the human capital of the third generation. Most directly, the increased fertility has an effect due to the ‘quantity-quality tradeoff’ as households are less able to invest in children. However, the earlier age of marriage may also impact the third generation outcomes. Marriage at an earlier age has been tied to lower female autonomy within marriages (Desai and Andrist, 2010) which, in turn, is linked to lower human capital investment in children (Brunson, Shell-Duncan and Steele, 2009). 

5.2 Ruling out Alternate Channels

The previous subsection demonstrates a clear and consistent effect of early life exposure to adverse events on adult fertility and behavior. We now address several remaining concerns related to selection into the sample and to the underlying cause of the child deaths (and potentially of the miscarriages and stillbirths) (Table 3). First, our sample is constrained by the IFLS only recording the fertility history of women who have been married. Consequently, one may be concerned that exposure to early life adverse events affects selection into the sample by changing the probability of being married. However, as can be seen in Column (1), there is no (statistical) relationship between early life exposure and subsequent marriage.
Second, the adverse outcome may be the result of a large household or community shock. If true, this could lead (poorer) households to marry their daughters off sooner. The earlier age at marriage would likely lead to increased fertility. Although the earlier estimates (Table 2) controlled for whether or not the daughter arranged her own marriage, we explicitly examine this in Column (2). With the exception of exposure to miscarriages/stillbirths between ages 10 and 14, none of the estimated coefficients are significant. The estimated coefficient shows a strong and a negative impact on the daughter arranging her marriage. However, since the estimated coefficients are consistently significant across all age groups, this suggests that this is not driving the main results.
Lastly, if the underlying adverse events are caused by a shock, the surviving daughter may have been similarly affected. In particular, healthier children may have survived and, being healthier, these survivors may be prone to having more children. We use adult height (measured in centimeters) as a proxy for adult health and find that none of the estimated coefficients are statistically significant (Column 3).

5.3 Gender of the Deceased Sibling

Since many countries, including Indonesia, exhibit strong preferences for boys, we consider the gender of the deceased sibling. We begin by disaggregating the deceased sibling by gender and re-estimating the effects of early life exposure on total fertility. (Table 4; Panel A: Column 1) and age at first marriage (Column 2). In each case, surviving sisters respond more strongly to decreased brothers.
In part, son preferences are explained by women ‘marrying out’ of the family while sons ‘stay’ in the family. Since households rely on children for support in old age, richer households may be less reliant on their children and therefore have weaker son preferences. Consequently, we examine whether this is true for the deceased siblings (Table 4: Panel B). In particular, we interact a binary variable for below median household per capita expenditure in the first round with the gender of deceased children. The strong preference for boys is only evident among women who grew up in below median households. Not only is the estimated coefficient for the number of deceased brothers much larger for these household (0.537 and 0.283 for below and above median households respectively) but women from above median households respond more to the death of sisters (0.742 and 0.283 for the number of deaths of sisters and brothers respectively).
The results for the age at first marriage do not exhibit a clear pattern. Interestingly, however, women from above median households seem to marry relatively earlier while those from below median households marry later.

5.4 Mechanisms

Lastly, we consider some of the potential mechanisms underlying our results. We begin by examining whether this arises from changes in the desired fertility levels of women. We examine this using the most recent measure of the woman’s desired fertility level.[footnoteRef:9] After controlling for the current number of children, we find no evidence of this mechanism (Table 5: Column 1). The combination of increased fertility levels but no change in desired fertility levels suggests child hoarding behavior (Olsen, 1983; Zhang, 1990; Gupta, 1995; Ozcan, 2003; Doepke, 2005).  [9:  There are 95 cases where IFLS 4 reported missing values for ever married women and they were replaced using IFLS 2 and IFLS 3 information.  ] 

Next, we examine whether these changes arise from changes in behavioral parameters. An emerging literature finds that exposure to traumatic events (particularly conflict) leads to changes in risk attitudes (Callen et al. 2015; Moya 2014; Rockmore et al. 2017; Voors et al. 2012) and time preferences (Imas et al. 2015; Voors et al. 2012). We use the measures of risk and time preferences from IFLS 4 which are based on a hypothetical lottery (further details on the creation of these variables can be found in Appendix A). In brief, when creating a binary outcome variable for time preferences 1 is the least patient group and 0 otherwise. For the risk preferences binary variable, 1 indicates the least risk averse group and 0 otherwise. In both cases of risk and time preference estimations, use linear probability method. We do not find convincingly significant results in either of these cases (Table 5: Columns 2 and 3). Thus in our study the adverse fertility events do not seem to manifest through time and risk preferences. 
Finally, we consider whether this affects mental health. The IFLS 4 implemented a mental health questionnaire that included ten questions (a shorter version) of the Center for Epidemiologic Studies Depression Scale (CES-D). While CES-D is widely used as a depression measure, studies have attested its reliability and validity as a measure for depression symptoms in both less developed and developed societies (Mackinnon et al., 1998). The dependent variable is therefore constructed by adding the four-point Likert scale (from 0 to 3) for the ten questions asked. The consequent outcome variable contains values ranging from 0 to 30 where the higher values indicate higher depression (Rodloff, 1977). The specification is estimated using an ordered probit model. We find some support for early life exposure to adverse events leading to worse mental health (Table 5: Column 4).

6. Conclusion

In this paper, we build on an emerging literature on the lasting effects of early life experiences to examine adult fertility behavior. In particular, we focus on the lasting effects of witnessing adverse fertility outcomes (miscarriages and stillbirths) and sibling deaths. We find a consistent and strong effect across a variety of fertility outcomes and behavior: total pregnancies, age at first marriage, and age at first pregnancy. Our findings suggest that women who witness these adverse outcomes change the number of pregnancies in order to ensure a particular family size. Our results are thus strongly consistent with hoarding behavior. 
The results point to a strong intergenerational effect of early life exposure to adverse events. For the second generation (who witness the events), there is a strong increase in fertility behavior. For the third generation, there are likely quantity-quality tradeoffs as well as potential effects from affected women marrying at a younger age via lower autonomy. Consequently, the effects of health interventions may not visible until (at least) the second generation enters their childbearing years.
More broadly, our paper adds to the growing evidence that early life experiences may have lasting effects. Not only does this potentially explain some of the heterogeneity in otherwise similar individuals in fertility behavior but it also suggests interventions targeting family with adverse effects may be effect to reduce fertility levels. Using the Indonesian context to our advantage, where having children out of wedlock is extremely rare and culturally disapproved, we show that adverse fertility events of the mother (first generation) pushes the daughters (second generation) into early marriages and early pregnancies (third generation). With existing literature suggesting that age at marriage negatively influences intra-household female bargaining power (Desai and Andrist, 2010) which in turn adversely affects child nutrition (more broadly investment in children) (Brunson et. al., 2009) our study implies that the exposure to adverse events in childhood for the second generation has detrimental effects on the human capital accumulation of the third generation. Thus, in addition to the often studied physical (i.e. income or assets) and human capital (i.e. education and health) interlinks in the intergenerational transmission literature, we find that the experience growing up in a family itself is part of the legacy that is carried forward. 
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Figure 1 – The Trend in Crude Birth Rate and Crude Death Rate in Indonesia from 1960 - 2013
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Notes:
[1] Data obtained from the World Development Indicators of the World Bank.
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Table 1: Fertility Outcome
	 
	(1)
	(2)
	(3)

	VARIABLES
	PREGNANCIES - All daughters - without sib FE
	PREGNANCIES - Siblings only - without sib FE
	PREGNANCIES - Siblings only - with sib FE

	 
	 
	 
	 

	No. of deaths seen during age 0 to 4
	0.107
	-0.160**
	0.438***

	
	(0.097)
	(0.078)
	(0.002)

	No. of deaths seen during age 5 to 9
	0.060
	0.008
	0.426***

	
	(0.120)
	(0.134)
	(0.003)

	No. of deaths seen during age 10 to 14
	0.229*
	0.484**
	1.101***

	
	(0.138)
	(0.194)
	(0.004)

	No. of stillbr. & miscar. seen during age 0 to 4
	0.087
	0.053
	0.114***

	
	(0.077)
	(0.094)
	(0.002)

	No. of stillbr. & miscar. seen during age 5 to 9
	0.214**
	0.345***
	0.052***

	
	(0.095)
	(0.128)
	(0.002)

	No. of stillbr. & miscar. seen during age 10 to 14
	0.013
	-0.210
	0.465***

	
	(0.119)
	(0.182)
	(0.004)

	
	
	
	

	Observations
	1,624
	777
	777

	Municipality FE
	YES
	YES
	YES

	Birth year FE
	YES
	YES
	YES

	Sibling FE
	NO
	NO
	YES

	Standard errors in parentheses
	
	
	

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


























Table 2: Fertility Behavior
	 
	(1)
	(2)

	VARIABLES
	1ST MAR - Siblings only - with sib FE
	1ST PREG - Siblings only - with sib FE

	 
	 
	 

	No. of deaths seen during age 0 to 4
	0.025***
	-1.731***

	
	(0.008)
	(0.008)

	No. of deaths seen during age 5 to 9
	-0.285***
	-1.670***

	
	(0.011)
	(0.011)

	No. of deaths seen during age 10 to 14
	-0.810***
	-2.459***

	
	(0.014)
	(0.013)

	No. of stillbr. & miscar. seen during age 0 to 4
	-0.438***
	-1.188***

	
	(0.010)
	(0.008)

	No. of stillbr. & miscar. seen during age 5 to 9
	-1.178***
	-1.802***

	
	(0.010)
	(0.007)

	No. of stillbr. & miscar. seen during age 10 to 14
	-1.597***
	-1.286***

	
	(0.012)
	(0.011)

	
	
	

	Observations
	777
	695

	Municipality FE
	YES
	YES

	Birth year FE
	YES
	YES

	Sibling FE
	YES
	YES

	Standard errors in parentheses
	
	

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

























Table 3: Robustness Checks
	 
	(1)
	(2)
	(3)

	VARIABLES
	Ever Married
	Whether arranged marriage
	Height (cm)

	 
	 
	 
	 

	No. of deaths seen during age 0 to 4
	-0.071
	-0.060
	0.379

	
	(0.128)
	(0.093)
	(1.585)

	No. of deaths seen during age 5 to 9
	-0.155
	0.050
	0.596

	
	(0.162)
	(0.105)
	(2.282)

	No. of deaths seen during age 10 to 14
	-0.112
	0.010
	1.732

	
	(0.183)
	(0.184)
	(2.926)

	No. of stillbr. & miscar. seen during age 0 to 4
	-0.131
	0.026
	-1.137

	
	(0.092)
	(0.064)
	(1.382)

	No. of stillbr. & miscar. seen during age 5 to 9
	-0.132
	-0.203
	-3.430

	
	(0.120)
	(0.136)
	(2.740)

	No. of stillbr. & miscar. seen during age 10 to 14
	0.103
	-0.218**
	-1.308

	
	(0.167)
	(0.106)
	(2.579)

	
	
	
	

	Observations
	1,048
	777
	984

	R-squared
	0.729
	0.822
	0.605

	Municipality FE
	YES
	YES
	YES

	Birth year FE
	YES
	YES
	YES

	Sibling FE
	YES
	YES
	YES

	Standard errors in parentheses
	
	
	

	*** p<0.01, ** p<0.05, * p<0.1
	OLS
	OLS
	OLS
























Table 4: Heterogeneity
	 
	(1)
	(2)

	VARIABLES
	 PREGNANCIES
	1ST MAR

	 
	 
	 

	Panel A
	
	

	No. of deceased sisters
	0.361***
	0.290***

	
	(0.002)
	(0.006)

	No. of deceased brothers
	0.501***
	-0.497***

	
	(0.002)
	(0.007)

	
	
	

	Panel B
	
	

	No. of deceased sisters * Below
	-0.861***
	4.046***

	
	(0.003)
	(0.010)

	No. of deceased brothers * Below
	0.254***
	5.577***

	
	(0.002)
	(0.010)

	
	
	

	Observations
	777
	777

	Municipality FE
	YES
	YES

	Birth year FE
	YES
	YES

	Sibling FE
	YES
	YES

	Standard errors in parentheses
	
	

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



























Table 5: Mechanisms
	 
	(1)
	(2)
	(3)
	(4)

	VARIABLES
	IDEAL
	RISK - GAME 2 LONG - Siblings - with sib FE
	TIME - GAME 2 LONG - Siblings - with sib FE
	MENTAL HEALTH - Siblings - with sib FE

	 
	 
	 
	 
	 

	No. of deaths seen during age 0 to 4
	1.282
	0.106
	0.132
	1.183*

	
	(0.000)
	(0.095)
	(0.089)
	(0.672)

	No. of deaths seen during age 5 to 9
	0.719
	0.001
	0.144*
	1.897

	
	(0.000)
	(0.121)
	(0.083)
	(1.300)

	No. of deaths seen during age 10 to 14
	0.656
	-0.110
	0.134
	3.207**

	
	(0.000)
	(0.213)
	(0.087)
	(1.338)

	No. of stillbr. & miscar. seen during age 0 to 4
	-0.619
	-0.029
	-0.037
	-0.311

	
	(0.000)
	(0.059)
	(0.036)
	(0.562)

	No. of stillbr. & miscar. seen during age 5 to 9
	-0.148
	0.032
	-0.080
	-0.037

	
	(0.000)
	(0.070)
	(0.087)
	(1.427)

	No. of stillbr. & miscar. seen during age 10 to 14
	-0.814
	0.042
	-0.041
	-1.576

	
	(0.000)
	(0.085)
	(0.059)
	(1.142)

	
	
	
	
	

	Observations
	740
	708
	768
	772

	Municipality FE
	YES
	YES
	YES
	YES

	Birth year FE
	YES
	YES
	YES
	YES

	Sibling FE
	YES
	YES
	YES
	YES

	Standard errors in parentheses
	
	
	
	

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




















Appendix A - Flowchart on Time Preferences (IFLS 4)
Hypothetical Game

or500
(in 1 year)
1,000
(today)





orEXIT
(Irrational)
4,000
(in 1 year)
1,000
(today)






or	or1,000
(today)
10,000
(in 1 year)
1,000
(today)
2,000
(in 1 year)




			EXIT
Group 4 (Most Impatient)
EXIT
Group 3
EXIT
Group 2
EXIT
Group 1 (Least Impatient)


Notes:
[1] All payoffs reported are in thousand Indonesian Rupiah. [2] The wait times are shown in parenthesis























Appendix Table 1: Four Year Interval Results
	 
	(1)
	(2)

	VARIABLES
	PREGNANCIES - Siblings only - with sib FE
	1ST MAR - Siblings only - with sib FE

	 
	 
	 

	No. of deaths seen during age 0 to 3
	0.421***
	0.329***

	
	(0.002)
	(0.009)

	No. of deaths seen during age 4 to 7
	0.478***
	-1.057***

	
	(0.002)
	(0.009)

	No. of deaths seen during age 8 to 11
	0.368***
	0.555***

	
	(0.002)
	(0.010)

	No. of deaths seen during age 12 to 15
	0.581***
	0.533***

	
	(0.006)
	(0.020)

	No. of stillbr. & miscar. during age 0 to 3
	0.190***
	-0.263***

	
	(0.003)
	(0.011)

	No. of stillbr. & miscar. during age 4 to 7
	0.070***
	-0.295***

	
	(0.002)
	(0.009)

	No. of stillbr. & miscar. during age 8 to 11
	0.007**
	-1.430***

	
	(0.003)
	(0.013)

	No. of stillbr. & miscar. during age 12 to 15
	0.210***
	0.831***

	
	(0.005)
	(0.014)

	
	
	

	Observations
	777
	777

	Municipality FE
	YES
	YES

	Birth year FE
	YES
	YES

	Sibling FE
	YES
	YES

	Standard errors in parentheses
	
	

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





















Appendix Table 2 – Age at First Marriage
	 
	(1)
	(2)
	(3)

	VARIABLES
	1ST MAR - All daughters - without sib FE
	1ST MAR - Siblings only - without sib FE
	1ST MAR - Siblings only - with sib FE

	 
	 
	 
	 

	No. of deaths seen during age 0 to 4
	-0.194
	0.077
	0.025***

	
	(0.262)
	(0.299)
	(0.008)

	No. of deaths seen during age 5 to 9
	-0.307
	-0.032
	-0.285***

	
	(0.345)
	(0.546)
	(0.011)

	No. of deaths seen during age 10 to 14
	-0.394
	-0.459
	-0.810***

	
	(0.359)
	(0.629)
	(0.014)

	No. of stillbr. & miscar. seen during age 0 to 4
	-0.142
	0.056
	-0.438***

	
	(0.274)
	(0.376)
	(0.010)

	No. of stillbr. & miscar. seen during age 5 to 9
	-0.612**
	-0.413
	-1.178***

	
	(0.304)
	(0.449)
	(0.010)

	No. of stillbr. & miscar. seen during age 10 to 14
	-0.167
	0.857
	-1.597***

	
	(0.378)
	(0.525)
	(0.012)

	
	
	
	

	Observations
	1,624
	777
	777

	Municipality FE
	YES
	YES
	YES

	Birth year FE
	YES
	YES
	YES

	Sibling FE
	NO
	NO
	YES

	Standard errors in parentheses
	
	
	

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

























Appendix Table 3 – Age at First Pregnancy
	 
	(1)
	(2)
	(3)

	VARIABLES
	1ST PREG - All daughters - without sib FE
	1ST PREG - Siblings only - without sib FE
	1ST PREG - Siblings only - with sib FE

	 
	 
	 
	 

	No. of deaths seen during age 0 to 4
	-0.173
	0.212
	-1.731***

	
	(0.234)
	(0.312)
	(0.008)

	No. of deaths seen during age 5 to 9
	-0.232
	-0.117
	-1.670***

	
	(0.359)
	(0.522)
	(0.011)

	No. of deaths seen during age 10 to 14
	-0.283
	-0.810
	-2.459***

	
	(0.426)
	(0.667)
	(0.013)

	No. of stillbr. & miscar. seen during age 0 to 4
	-0.111
	0.153
	-1.188***

	
	(0.273)
	(0.356)
	(0.008)

	No. of stillbr. & miscar. seen during age 5 to 9
	-0.335
	-0.448
	-1.802***

	
	(0.307)
	(0.475)
	(0.007)

	No. of stillbr. & miscar. seen during age 10 to 14
	0.308
	1.104*
	-1.286***

	
	(0.354)
	(0.656)
	(0.011)

	
	
	
	

	Observations
	1,455
	695
	695

	Municipality FE
	YES
	YES
	YES

	Birth year FE
	YES
	YES
	YES

	Sibling FE
	NO
	NO
	YES

	Standard errors in parentheses
	
	
	

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