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Abstract

We study how family networks affect informal insurance and investment in poor villages. We use
panel data from the randomized evaluation of PROGRESA in rural Mexico and exploit the information on
surnames to identify extended families. Using exogenous income variations, we show that members of an
extended family (connected) share risk with each other but not with households without relatives in the
village (isolated). In addition, connected households invest more in their children’s human capital when
hit by a positive income shock, the PROGRESA transfer, and disinvest less when hit by a negative health
shock. Such a higher level of investment is long-lasting, and increases long-term consumption. At the
same time connected households achieve almost perfect insurance against idiosyncratic risk. These findings

suggest that anti-poverty policies should take into account the familial structure of village economies.
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1 Introduction

Poor households in developing countries face substantial risk, yet typically have limited access to formal
insurance and credit markets. This reduces their ability to smooth consumption and invest. To overcome
these market failures, households resort to informal arrangements with each others. This paper looks at one
specific informal institution: the village-based extended family, that is, the network of households that live in
the same village and are related to each other. Since informal institutions may both provide insurance and
favor investment, it is important to examine the role of extended families on consumption smoothness and
investment jointly.

The absence of credit and insurance markets may cause a household to forego higher-return, but lumpier
investment such as schooling, for lower-return, but less lumpy investment such as poultry.! For example, the
lack of credit may prevent a household from sending its children to school. This causes future consumption
to be lower than if the household had invested in education. In addition, the household may disinvest to
keep consumption stable when facing a negative shock. For example, the lack of insurance may force a
household whose head falls ill to take its children out of school, foregoing higher future consumption to
smooth current consumption. In sum, the lack of credit and insurance reduces the level and increases the
volatility of consumption (with a tradeoff between the two).

The presence of an informal resource-sharing network such as the extended family may increase the mean
and reduce the variance of consumption. The increase in average consumption occurs through an increase
in higher-return investment. The reduction in consumption variance occurs because the extended family can
provide insurance against idiosyncratic risk. For example, the extended family may relax credit constraints
by providing the capital to undertake an investment which a single household cannot finance on its own (e.g.
by buying the books and uniform to send a child to school and cover for forgone earnings). Moreover, once
the investment is made, the extended family’s provision of insurance against idiosyncratic risk makes the
investment less responsive to negative income fluctuations (so that the child can stay in school even when the
father falls ill and cannot work). With multiple investment goods, the extended family may channel aggregate
resources towards the higher-return investment and protect this investment against negative income shocks.
This may result in higher future income and consumption for all its members.

The extended family relaxes credit constraints only when its aggregate resources are sufficiently high.
Belonging to an extended family does not relax credit constraints if all its members have low income. Therefore,
the beneficial role of this informal institution varies depending on the economic conditions. Households with
and without geographically proximate families may have similar investment profiles when all the households are
poor. Conversely, increases in aggregate resources may yield long-lasting differences in investment, earnings,
and consumption, if only households with relatives living nearby can channel the available resources to the

high-yielding investment goods.

'See Arrow (1971), Obstfeld (1994), Rosenzweig and Wolpin (1993), Kochar (1995) and Morduch (1995), Chetty and Looney
(2006), and Kinnan and Townsend (2010).



We study the extended family as a resource-sharing institution because theory and evidence suggest that
small networks can achieve high levels of insurance. The extended family may be an important resource-
sharing institution, since its members likely know each other well, care for each other, and are able to monitor
and punish deviating behavior by imposing sanctions.?

Our data, a panel of poor households from rural Mexico collected for the evaluation of the PROGRESA
program, are a census of 506 villages in rural Mexico interviewed 8 times between 1997 and 2003 and provide
information on surnames of household heads and their spouses. We use this information to identify ‘connected’
and ‘isolated’ households — those with and without close relatives (parents, offspring, siblings) in the village of
residence. To the best of our knowledge, this is one of the most extensive mappings of village-level extended
family structures that has been conducted in the social sciences.

Our data are a partial population experiment. Between 1998 and 1999, PROGRESA offered cash transfers
in 320 randomly chosen treatment villages. We observe households eligible and ineligible for the program in
both the control and treatment villages. Therefore, we have an exogenous income variation (rarely available
in observational data), two sets of counterfactual households (eligibles and ineligibles in control villages),
and a panel. These unique data characteristics let us test whether and how much an exogenous income
shock (the PROGRESA grant) affects the consumption of ineligible household related and unrelated to the
eligible households, as well as measure how the shock affects investment for connected and isolated eligible
households.? Moreover, we can measure whether these differential effects on investment are long-lasting by
comparing the medium-run change in investment for connected and isolated households. Importantly, we
can estimate the causal effect of belonging to a village-based extended family on consumption and investment
under the assumption that the time-invariant and time-varying unobserved determinants of network formation,
that also affect insurance and investment, enter our model additively.

We test whether households share risk with their relatives, but not with their non-relatives in the village.
After establishing that this is the case, we study how investment differs for connected and isolated households.
Specifically, we conjecture that the presence of an extended family may relax credit constraints, enabling
connected households to invest in schooling, a high-return but costly good, more than isolated households
when they become eligible for PROGRESA transfers. We also test whether the extended family protects its
members’ schooling against negative shocks, compared to what happens to isolated households that suffer
similar shocks. If investment in high-return, high-cost goods such as schooling responds to shocks differently
for connected and isolated households, investment in lower-returns, lower-costs goods such as poultry also
does. Since we find evidence of differential investment response to income shocks for connected and isolated

households, we also investigate whether this differential effect of the program transfers on investment is long-

2See, e.g., Rosenzweig and Stark 1989, Altonji, Hayashi, and Kotlikoff, 1992; Hayashi, Altonji, and Kotlikoff, 1996; Foster and
Rosenzweig, 2001; Genicot and Ray 2003; La Ferrara, 2003; Karlan, Mobius, Rosenblat, and Szeidl, 2009; Ambrus, Mobius, and
Szeidl, 2009, Ligon 1998, Fafchamps and Lund 2003, De Weerdt and Dercon 2006, Dubois, Jullien, and Magnac 2008, Mazzocco
and Saini 2009. For the relation between genetic distance and income see Spolaore and Wacziarg (2009).

3In this dimension, our paper is also related to the literature that uses field experiments to study insurance, such as Cole,
Giné, Tobacman, Topalova, Townsend and Vickery (2008), Cai, Fang and Zhou (2009), Giné, Townsend and Vickery (2008).



lasting.

Our main empirical results are as follows. First, connected households - about 80% of all village residents
- are similar to isolated households at baseline, suggesting that time and risk preferences do not vary sys-
tematically for these two groups. The lack of differences at baseline is consistent with the hypothesis that,
when all households are sufficiently poor, belonging to a village-based extended family does not relax credit
constraints to high-return investment.

Second, when some households become eligible for PROGRESA transfers, the consumption of their ineli-
gible relatives significantly increases by about 13%, while the consumption of unrelated ineligibles does not.
This is consistent with the hypothesis that connected households share risk within their family network but
not with isolated households. Moreover, connected households are almost fully insured against idiosyncratic
income variations. We deduce that the extended family is an important risk-sharing informal institution in
our setting.

Third, when we switch the focus from consumption to investment, we find that similar resource shocks have
different effects on investment for connected and isolated households. When households become entitled to
the PROGRESA grants — a positive income shock — children’s school enrollment increases only for connected
eligible households, and not for isolated eligible households. Conversely, the stock of poultry increases more
for isolated than for connected households. Isolated households use the PROGRESA grants to purchase
poultry, a liquid asset, rather than increase schooling because the funds are not sufficiently high to overcome
credit constraints (as they cover only a fraction of the full cost of secondary education). When the household
head falls ill — a negative income shock — school enrollment decreases more for isolated than for connected
households, while the stock of poultry increases for both groups.

Our final set of results explores the long run implications on investment of having extended family members
in the village when the local economy experiences positive shocks. We find that, in the four to five years since
the beginning of PROGRESA, the change in the stock of human capital and poultry is bigger for connected
than isolated households. This is consistent with our hypothesis that the extended family makes a more
effective use of the cash transfers by pooling resources and relaxing credit constraints. This will likely increase
its long-term consumption more than for isolated households.

Our main conceptual point is to consider the joint effect of the extended family on insurance and in-
vestment. This translates into considering how this institution affects the level and volatility of consumption
depending on the economic conditions. We study this joint effect in the context of a developing country, where
formal markets are almost non-existent and household consumption is close to subsistence levels. Therefore,
the scope for informal risk-sharing is much bigger than in industrialized countries, as studied in, e.g., Altonji
et al. (1992), Hayashi et al. (1996), and Blundell, Pistaferri and Preston (2008).

The strength of this paper is that the unique features of our data enable us to measure these effects in
new ways and using weaker identification assumptions. First, we can map the village-based, extended family
network, and not only subsets of a social network, as typically done from observational data (e.g. Fafchamps

and Lund 2003). Unlike other data sets that measure only the size of the full extended family (within and



outside one’s village), such as MxFLS, we actually observe the socioeconomic characteristics of the entire
network, and we can therefore link income shocks of a household to the consumption of its relatives.

Second, we can exploit an exogenous income shock and a partial population experiment to measure who
benefits indirectly from this income shock and by how much. This helps identify the resource-sharing network
and measure how close to full insurance this network is. This is a novel approach to testing for risk sharing
between households. In Altonji et al. (1992), Townsend (1994), Hayashi et al. (1996), and most of the papers
that followed them, for example, the risk-sharing tests start by assuming that pairs or groups of households
share risk with each other, and then measure the extent of risk sharing or whether the full risk sharing
assumption is rejected. In contrast, in principle our data enable us to directly measure whose consumption
increases when a given household experiences an exogenous, positive income change, without having to make
any assumption on the identity of the risk-sharing members ex-ante (although in practice we use it to test
the hypothesis that family members share resources within each other but not with unrelated households).
Moreover, our test indirectly sheds light on one of the mechanisms through which households cope with risk
- in our case by sharing resources within one’s extended family, and not, for example, through self-insurance.
The standard risk-sharing test, conversely, informs whether one’s consumption is affected by one’s income
shocks without distinguishing between, e.g., self-insurance and resource sharing.

Our results are an example of how informal institutions interact with the economic conditions in affecting
long-term outcomes. Households with close relatives in the village are affected differently by PROGRESA
than households without close relatives in the village but which are otherwise observationally equivalent - the
ineligible members of the extended family consume more and the eligible members increase their children’s
secondary school enrollment, unlike for ineligible and eligible isolated households. That is, the same treatment
has substantially different impacts on similar households depending on the presence of family members, a piece
of data which is normally not collected. Therefore, our paper shows that it is important to collect data on
the extended family and to design policies that take these institutional differences into account.

This paper is a natural follow-up to Angelucci and De Giorgi (2009), who find that cash transfers to
eligible households indirectly increase the consumption of the rest of the village and that such an effect
operates through insurance and credit. Unlike them, however, we study the role of the extended family in
providing resources to smooth consumption and undertake investment in the presence of imperfect credit and
insurance markets. The paper is also related to Angelucci, De Giorgi, Rangel and Rasul (2010), who focus
exclusively on the effect of connectedness on secondary school enrollment. We build on that earlier work by
introducing a theory of how extended family affects its members’ consumption and investment behavior and
by testing the implications of the model.

The paper is organized as follows. Section two presents a stylized framework in which we derive empirical
predictions on consumption and investment behaviors. Section three describes the PROGRESA data, program
features, and research design. Section four presents descriptive evidence on our empirical setting, extended
family networks, and correlates of whether households are connected or isolated. Sections five to seven present

tests of the hypotheses on consumption, consumption volatility, and investment respectively. Section eight



discusses the broader policy implications of our findings and directions for future work. The Appendix contains

proofs of results, additional descriptive evidence, and robustness checks.

2 Theoretical Framework and Testable Hypotheses

The goal of this Section is to discuss how the extended family may affect both the smoothness and the level
of consumption by providing insurance and credit to its members and how we can test these hypotheses given

our data.

2.1 Insurance and investment

Informal institutions can reduce consumption variance by providing insurance against income fluctuations.
If households can pool resources, making informal loans and transfers to each other, their consumption is
protected against idiosyncratic shocks. To make this point more formally, consider two pairs of risk-averse
households who live in an exchange economy with no storage technology or leisure. The two pairs of households
have the same income process. However, one pair pools income, so that each household’s consumption depends
on aggregate resources only and all idiosyncratic risk is insured away. The other pair lives in autarky, i.e.
does not pool income, so each household consumes its own income in each period and state of the world. To
simplify the exposition, we use here the same terminology (and notation) we adopt in the empirical analysis.
Therefore, we call the resource-pooling pair connected or K and the autarkic pair isolated or O. In this
scenario, (i) the optimal consumption of each connected household (but not of the isolated households) is a
function of the other household’s endowment and (ii) consumption variance is lower for connected than for
isolated households. See, e.g., Mace (1991), Cochrane (1991), or Townsend (1994). One can nest these two
cases in a more general model of partial insurance with transaction costs, as in Schulhofer-Wohl, (2008). The
above scenario is broadly consistent with our empirical evidence, as we will show below.

Consider now what happens if households can invest, as well as consume. Investment goods differ in many
dimensions, for example on how lumpy and liquid they are, and in the timing and riskiness of their returns.
Two common (relevant) investment assets in our context are poultry and schooling. Poultry is likely less
lumpy and risky, more liquid, and with more immediate but lower returns than schooling.

By pooling income, the extended family favors investment in schooling in two ways. First, by attenuating
the credit constraints associated with the lumpier investment, it makes a connected household more likely
to invest in schooling than in poultry. For example, a household with insufficient funds to send its children
to school may use the extended family’s resources to purchase school materials and cover transportation and
opportunity costs (forgone earnings). Second, by providing insurance against income risk, the extended family
makes a household less likely to withdraw its children from school to face negative income shocks, conditional
on having enrolled them. In turns, this increases the likelihood of investing in schooling to begin with. By

favoring investment in high-return assets, the extended family increases its future resources and consumption.



We show these points using a simple model. To do so, consider again the connected (income-pooling)
pair of households and the isolated (autarkic) one. The households in each pair are called j and [. Each
pair has the same income process and time and risk preferences. We assume that the income process exhibits
some idiosyncratic variation within the pair. We rule out transfers between non-relatives, the labor supply
is fixed, and in this model the saving technology is given by the investment goods. Households can then
either consume or invest their income. Moreover, the connected households may make transfers to each other.
We assume two different assets, poultry and schooling. We suppose for simplicity that the two investment
goods differ only in the convexity, lumpiness, and in the size of their returns. Returns on poultry are linear,
continuous, and relatively low; the returns to schooling are more convex, lumpy, and relatively larger. We
focus on lumpiness because this is one relevant characteristic of investment which fits our empirical analysis.
In the presence of credit constraints, any investment good with a non-negligible upfront cost may be classified
as lumpy. Credit constraints are binding for many households in our data (see the evidence in section 3).
The main effect of PROGRESA’s cash injection is to loosen credit constraints, while the program does not
change the other aspects of investment in any sizable way, nor does it change the income process in the time
considered (Angelucci and De Giorgi 2009).

We sketch this model in the Appendix. Here, we use Figure 1 to show how aggregate investment for the
connected and isolated pairs varies as a function of household j’s income, y; (on the horizontal axis), keeping
household I’s income constant (and low, i.e. 0 < y; < t%) and given the returns on the investments. Panel A
of Figure 1 shows the hypothetical returns for the two goods, which are as described above.*

Panels B and C in Figure 1 show the aggregate schooling and poultry investments of the connected
pair (black solid lines) and the isolated one (grey dashed lines) as a function of household j’s income. The
investment level is measured by the vertical distance between the horizontal axis and the black and grey lines
for schooling and poultry. Investment is a discontinuous function of own endowment for the isolated pair
and of aggregate endowment for the connected pair. Consider the behavior of the isolated household j first,
and in particular how it varies with its income. For low income levels, this household invests in poultry only.
As soon as its income reaches the threshold ¢, household j switches from poultry to schooling. Only when
the marginal returns are equalized, i.e. when the investment capital exceeds the level corresponding to the
red dotted line, does it hold both investment goods. The isolated household with the fixed and low income,
household [, can invest only in poultry. Therefore, while household j switches from poultry to schooling, the
aggregate investment in poultry remains positive because of household {’s behavior. In sum, the isolated pair
always invests in poultry and sometimes also in schooling, when the income of household j is high enough.

Aggregate investment for the connected pair follows the same broad pattern. The pair invests only in
poultry for low levels of y;, then switches from poultry to schooling, then adds poultry again when income is
sufficiently high. However, there is one important difference. Since the connected pair pools income, it can

reach the minimum income required to invest in schooling at a lower level of y;’s income. This threshold is i,

4We do not specify the unit of the vertical axis because what matters in this example are the relative returns.



In the interval y; € (0; t5), therefore, both households invest in poultry only and aggregate investment is the
same for the two pairs. Conversely, in the interval y; € (t5;19), the connected pair invests in schooling only,
while the isolated pair cannot and invests in poultry.® For y; > t© both pairs of households can invest in both
goods. Given the returns functions we specified, they will invest in schooling up to the point in which the
marginal returns on the two investments are equalized.® Beyond that point, they resume investing in poultry.
The differences in investment over the income support have three implications. First, the effect of the
same income shocks on investment may be different for the two pairs of households. Conditional on both
pairs of households not having children in school, i.e. when y; < !, positive income shocks (s) are more
likely to enable the connected households to invest in schooling than the isolated households. For example,
when y; + s € (t5;19), the shock has a positive effect on schooling and a negative effect on poultry for the
connected households and no effect on schooling and a positive effect on poultry for the isolated households.
Moreover, conditional on both pairs of households having children in school, i.e. when y; > t9, negative
income shocks are less likely to cause the connected households to take their children out of school than the
isolated households. For example, when y;—s € (tK ; to), the shock causes the isolated households to withdraw
their children from school (and increase their stock of poultry) more than for the connected households.
Second, there are no differences in investment for low levels of aggregate income. When y; < i, neither
pair of households invests in the high-return good. Being part of an extended family, therefore, does not
help relax credit constraints when the entire network is sufficiently poor. In this case, while belonging to the
network is useful for insurance purposes, as the extended family helps smooth consumption, it does not help
undertake high-return, lumpy investments. The extended family is equally irrelevant when income is high
enough, that is, when there are no credit constraints to begin with. This scenario, which corresponds to the
far right of the graphs in Figure 1, is unlikely to occur in the poor and marginalized villages in our data.
Third, aggregate consumption may be higher for the connected pair, depending on the level of aggregate
resources. When aggregate resources are sufficiently high to enable the connected households, but not the
isolated households, to finance schooling by pooling resources, the connected households enjoy higher returns
and therefore a higher future consumption. Given the same endowments, the isolated households can invest

only in poultry, and their future consumption is lower.

2.2 Testable hypotheses

To map these results into our empirical setting we need introduce some key features of our data and research
design (described in detail in Section 3). We have a census of 506 villages, some of which are randomly
allocated to receive the conditional cash transfer (PROGRESA) between 1997 and 1999 and some of which

start receiving the transfers at the end of 1999. We call these two groups of village treatment and control

5The fact that the connected pair holds no poultry between the two thresholds depends on assuming away risk. With uncertain
returns, there is scope for holding both goods if their returns are not perfectly positively correlated.

5By pooling resources, the connected pair reaches the optimal level of schooling before the isolated pair. The difference in the
level of household j’s income at which schooling is optimal is t* — ¢©.



villages. In each village, we observe households eligible and ineligible for the program. We can therefore group
households according to their eligibility status (eligible and ineligible) and village of residence (treatment and
control). Only eligible households in treatment villages receive the program transfers, an exogenous income
increase, in its initial phase.

Consider two pairs of households j and [ living in the same village. One pair is part of the same extended
family, or connected (K'), while the other pair is unrelated, or isolated (O). If the connected pair shares risk
efficiently and the isolated pair does not share risk at all (as we discussed in the previous section), the optimal
consumption of a connected household is a positive function of both households’ endowments but the optimal
consumption of an isolated household is a function of its own endowment only. Hence, an exogenous shock to
household I’s resources affects the consumption of household j only if these households are connected. That

is,
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This hypothesis forms the basis of our risk-sharing test. We consider ineligible households and measure whose
consumption increases when eligible households’ income increases exogenously. This test departs from the
standard full risk-sharing test (e.g. Cochrane, 1991; Mace, 1991; Townsend, 1994) in two dimensions. First, in
principle one could implement this test for individual households (for the ineligibles only) - provided they have
a valid counterfactual in control villages - without having to assume a risk-sharing group ex-ante. We would
have to consider each ineligible household in treatment villages and measure whose consumption increases
after the eligible households start receiving the program transfers.” Second, this test indirectly sheds light on
the mechanism through which households share risk - through informal transfers or quasi-credit, and not, for
example, through savings. The standard risk-sharing test, conversely, informs whether one’s consumption is
affected by one’s income shocks without shedding light on the mechanisms through which this happens. As
anticipated, we find evidence consistent with hypothesis H; in Section 5.

After establishing this evidence, we test the hypothesis that connected households are fully insured against
idiosyncratic risk. To do that, we regress the growth in household consumption on the growth in aggregate

consumption and household income using the following specification,
Alncy = S1AINC: + BaAlnyp: + upe, (1)

where Alnyy, is the endowment growth for household h at time ¢ and uy; = Ae€p, is an error term derived from
assuming a multiplicative error in the measurement of consumption, cp; = cj,e“*. Under the null hypothesis

that idiosyncratic risk is fully insured, consumption growth does not depend on the growth of the idiosyncratic

"This test is correct only in the absence of general equilibrium effects of the program, as discussed in Angelucci and De Giorgi
(2009).



component of the endowment, that is:
HQ . ﬁg =0

(see, e.g., Mace 1991 or Townsend 1994). We test this hypothesis in Section 6. As anticipated, we also find
evidence consistent with hypothesis Hs in our data.

We then study how investment differs for connected and isolated households. First, compared with the
isolated, at baseline the connected should have (i) higher aggregate consumption, (ii) higher levels of high-
return, lumpy capital, such as schooling, and (iii) lower levels of low-return capital, such as poultry. However,
if all households are sufficiently poor, these differences may be negligible. This is because the financing
potential of the extended family cannot be exploited if the aggregate resources are too low to invest in high-
return goods. We verify that the characteristics of connected and isolated households at baseline match these
predictions in Section 3.

Second, the effects of income shocks on investment should differ for connected and isolated households.
Both households would want to invest in schooling when they have sufficient funds to undertake the investment
and to protect it from negative income shocks. However, connected households can be more successful at this
because they have two advantages over isolated households: they can obtain financing capital from their
relatives when they are credit constrained but the aggregate network resources are high enough and they
can insure their investment against negative shocks by pooling resources with their relatives. This will likely
generate an asymmetric response to income shocks. With positive shocks, the connected are more likely to
invest in schooling than the isolated. With negative shocks, the connected are less likely to withdraw their
children from school than the isolated. The effect of income shocks on poultry are harder to predict, as they
depend on both the shock and the investment in schooling. We test and find evidence consistent with the

following hypothesis in Section 7:
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The same income shocks have different effects on K, O households h.

Third, since connected households can pool resources and finance the lumpy, high-return investment
more frequently than isolated households (provided the aggregate resources are high enough), their future
consumption, C, is likely higher than for the isolated. While our data are not ideal for this test, since our
panel is relatively short and the changes in consumption are confounded by the PROGRESA transfers, we
find evidence that the differential effect of the program transfers on investment is long-lasting in Section 8.

Long-lasting differences in investment are likely to cause differences in future consumption levels.
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3 Data

3.1 Key Features of PROGRESA

We use household panel data collected to evaluate the PROGRESA anti-poverty program in rural Mexico. This
is an appropriate setting in which to test our hypotheses because households face substantial risk and credit
and insurance markets are imperfect.® The data are a census of households in 506 villages from seven states in
rural Mexico. Baseline data were collected in September 1997 and households were re-surveyed approximately
every six months until November 2000, with a final wave in November 2003. We observe detailed information
on food consumption, school enrollment, and poultry. Consumption and school enrollment are measured in
six waves, assets and livestock are recorded in five waves. We have complete data for 22,500 households in
each wave up to November 1998, 20,000 up to November 2000, and 19,000 in 2003.°

PROGRESA is a cash-transfer program that targets poor households. These transfers are substantial —
the average grant is 200 pesos, equivalent to 22% of eligible households’ monthly income (De Jainvry and
Sadoulet 2006) and to 25% of pre-program household’s food consumption (Angelucci and De Giorgi 2009).
About 75% of households are classified as eligible based on their poverty status as computed in September
1997.10

The transfer is in theory conditional, as households have to send their children to school and have periodic
health checks to become entitled to the grant. However, these constraints are not binding for most households
as the health checks are infrequent and almost all of the primary school children would have gone to school
regardless of the program (around 95% of primary school kids go to school in control villages, see, Skoufias,
2005, and Angelucci et al., 2010). In contrast, the transfer conditionality is actually binding for households
whose eligible secondary school-age children would have not gone to school and worked full time in the absence
of the program. Some of these households may incur a net financial loss from sending their children to school
despite receiving the transfer, because the secondary school transfer amounts to only around two thirds of
full-time child wage (Schultz, 2004). For such households, the transfer may be too low to increase their
children’s secondary school attendance. This distinction is key to assessing how eligibility differentially affects
secondary school enrollment for connected and isolated households.

Of the 506 villages in the data, 320 were randomly assigned to receive PROGRESA transfers between
May 1998 and November 1999. The remaining villages started receiving transfers at the end of 1999. The
evaluation data contain information on the eligibility status of all households in treatment and control villages.

Therefore, we can group households depending on where they live (treatment or control), their status (eligible

8 Although unique in some aspects, PROGRESA is one of many programs targeting the poor in rural Mexico. Thus, we
consider its introduction as one of the states of the world on which households write implicit contracts, rather than an entirely
new occurrence.

9The attrition rate is similar in both treatment and control villages.

10T he initial allocation of households between eligible and ineligible status was revised just before the program roll-out. However,
in the first year of the program most of the re-classified households did not receive any grant because of an administrative error.
While we use these re-classified households to construct the extended family links, we exclude them from our analysis. All
monetary values are reported at November 1998 prices. 10 pesos correspond to around US$1 in the late 1990s.
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and ineligible) and, as we detail in the next section, the presence of close relatives in the village (connected
and isolated).

As Table A1l shows, there are two data waves pre-program, three waves during which a random subset of
villages are treated, and three waves during which all villages are treated. The take-up rates for at least one
component of the program among eligible households are over 90%.

In the sampled villages, agriculture is the main activity, incomes are volatile, and there is little crop
diversification, suggesting a high need for insurance. Yet, there are few formal credit or insurance institutions
(see Angelucci and De Giorgi 2009 for details). Credit constraints likely bind for many households and appear
related to poverty and lack of collateral.l!

Despite the lack of formal insurance and credit markets, consumption is more stable than income and

1.12 Hence it is worth exploring whether subgroups of

idiosyncratic risk is not fully insured at the village leve
households are better insured than others.

There are at least three good reasons to focus on family networks, rather than friendship networks, say.
First, evolutionary biology suggests preferences are defined over the family dynasty. This literature and some
of the anthropological literatures on this are discussed in Cox and Fafchamps (2008). Second, there are specific
inter-generational investments that have no counterpart in friendship ties and provide long run incentives for
family members to reciprocate in resource sharing arrangements. Finally, the transactions costs of sharing
resources with non-family members may be higher because it is both more costly to observe outcomes outside
the family network, and fewer mechanisms exist by which to punish non-family members that renege on such
arrangements (La Ferrara 2003). Therefore, while households might share risk with non-family members,
there are good reasons to focus on identifying resource-sharing arrangements among extended family networks,

especially when such networks change only slowly. Our data enable us to do this while exploiting large and

exogenous income changes.

3.2 Construction and Characteristics of Extended Family Networks

To identify the family links between households in the same village, we exploit information on surnames
provided in the third wave of data, together with the naming convention in Mexico.!> Mexicans use two
surnames — the first is inherited from the father’s paternal lineage and the second from the mother’s paternal
lineage. For example, former Mexican president Vicente Fox Quesada would be identified by his given name

(Vicente), his father’s paternal name (Fox) and his mother’s paternal name (Quesada). In the evaluation

"For example, the share of households with loans in the most and least marginalized control villages (lowest and highest
quartiles) are 1.8% and 3.6% in November 1998. In the same time period, land owners in control villages are 32% more likely to
have loans than landless households. Investments with high returns but large upfront costs, such as international migrations, are
very low and positively correlated with income (Angelucci, 2011).

12The longitudinal coefficient of variation of consumption is half that of income, suggesting households engage in informal
resource-sharing activities. When we estimate equation (8) at the village level, the coefficient on the growth of household income,
Ez, is 0.025 and is significantly different from zero at conventional levels. With full insurance, this coefficient is zero.

130ne concern is that the program may affect the migration of the household head or of his spouse. However, only .4% (.5%)
of households in wave 3 (5) report having a migrant head or spouse. Moreover the share of households with such migrants does
not differ across treatment and control villages.
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data, respondents were asked to provide the — (i) given name; (ii) paternal surname; (iii) maternal surname,
for each household member. Hence couple-headed households have four associated surnames — the paternal
and maternal surnames of the head, and the paternal and maternal surnames of his wife. Figure 2 illustrates
the matching algorithm. Consider household A at the root of the family tree. The head of the household has
paternal and maternal surnames F'1 and f1 respectively. His wife has paternal and maternal surnames F'2
and f2 respectively.

The children of the couple in household A will adopt the paternal surnames of their father (F'1) and
mother (F'2). Hence we assume there is a parent-son relationship between households A and B if — (i) the
paternal surname of the head in household B is the same as the paternal surname of the head in household
A (F1); (ii) the maternal surname of the head in household B is the same as the paternal surname of the
spouse in household A (F2). Parent-daughter and intra-generational family ties between siblings can also be
identified. We impose the following restrictions when defining family links — (i) inter-generational links exist
when the relevant individuals have at least 15 years age difference, and no more than 60 years age difference
between mother and child; (ii) intra-generational links exist when the individuals have at most 30 years age
difference.

Our matching algorithm emphasizes close family ties, both in terms of consanguineous and geographic
proximity. For example, two households headed by cousins are classified as belonging to the same extended
family only if both sets of parents are present. Similarly, a household may have its extended family in the
adjacent village, but still be classified as isolated.

Some forms of measurement error from using two surnames in our matching algorithm might still be
present and would cause us to incorrectly label connected households as being isolated and vice versa. All
else equal, this makes it harder to identify significant differences between connected and isolated households.
The Appendix provides evidence of our matching algorithm’s reliability and the potential incidence of some
forms of measurement error.

About 80% of couple-headed households are connected and the remaining 20% isolated. There are no
significant differences in the extended family links of eligibles and ineligibles between treatment and control
villages. There are 1379 (817) family networks in treatment (control) villages covering 10559 (6471) households.
On average there are around 7.8 households in each family, so the average village has around six family
networks. Around 50% of extended family networks comprise a mix of eligible and ineligible households,
and this rises to two thirds when we consider networks of more than two households. For more details, see
Angelucci et al.. 2010.

Table 1 shows the mean and standard deviation of household socioeconomic variables and village char-
acteristics, measured mostly at baseline (September 1997). Columns 1 and 2 split these variables between
connected and isolated households, focusing on couple-headed households. Column 3 reports the p-values of
the differences between the two, allowing for within-village clustering.

There are two broad results. First, connected and isolated households look remarkably similar and live
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in similar villages.!* Out of the 38 variables we consider, only 5 differ at the 95% confidence level. For the
variables that differ, the magnitude of the differences is generally rather small. In particular, labor income,
food expenditures, and the wealth index — the basis for PROGRESA eligibility — are almost identical, as are
adult and child labor, school enrollment, household composition, as well as ownership of most assets. We also
performed a Pearson’s chi-squared test of the difference in the distribution of unemployment and occupation for
all members of connected and isolated households at least eight years old, and found no significant differences.'®
These similarities suggest that connected and isolated households do not have systematically different time
and risk preferences.

Second, the few differences that we detect are consistent with our theoretical conjectures, as isolated house-
holds have lower rates of durable goods ownership and lower levels of lumpy, higher-risk, illiquid investment.
In particular, isolated households are 16% less likely to have temporary U.S. labor migrants, 6% and 9% less
likely to own stoves and TV sets. Conversely, they own 12.5% more poultry, the most liquid form of livestock
in this environment.!®

Taken together, the many similarities and few differences in the data are consistent with our conjecture
that connected and isolated households do not differ considerably when aggregate resources are sufficiently
low. While the extended family has the potential to finance higher levels of high-return, but lumpy, illiquid,
high-risk investments such as migration, which in turns generates higher aggregate consumption, it requires a
high enough aggregate income to do so. In sum, before the advent of PROGRESA, the behavior of connected
and isolated households is similar to the one depicted in the left side of Figure 1.

We exploit the random assignment of PROGRESA across villages in a few of our tests. Hence, the
remainder of Table 1 (Columns 4 and 5) reports p-values of the differences in observables between households
in treatment and control villages. This is done separately for connected and isolated households. Given the
randomization, most of the variables do not have statistically different means in control and treatment villages
at the 95% confidence level. Indeed, out of 76 tests of mean equality, only 4 tests — about 5% of the total —
have p-values lower than 0.05.

The few exceptions are the number of oxen and televisions owned by connected households, the first of
which is lower and the second of which is higher in treatment villages, and the number of household members
aged 19 and older, also higher in treatment villages. The magnitude of these differences is not large. Two
more important differences are the ones in the school enrollment rate for children aged 11 to 16 for the isolated

and the weekly hours of child labor for the same age group for the connected. The enrollment rate for the

1¥We choose three key village-level variables: village wealth, an index of food prices, and the village marginality index. The food
price index is the unweighed average of the median village price of 36 food categories. The village marginality index, constructed
by the Mexican administration, is a score that grows with both poverty and geographic isolation of the village. Unfortunately we
do not know the exact location of each village and its remoteness. We believe these three variables represent important correlates
of the economic conditions of a village.

'5The main labor force categories are unemployed (68%), daily worker (15%), non-agricultural manual worker (4.5%), self-
employed without (4.3%) and with personnel (.12%), working for a family business without pay (4.4%), and ejidatario (2.5%).

6The 2.5 year age difference between household heads is probably caused by parents of older isolated households being less likely
to be alive. The difference in their literacy rate is caused by a cohort effect. The differences in asset ownership and investment
rates are significant also conditional on the age of the household head.
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isolated and the hours of child labor for the connected are 9% and 12% lower in treatment villages. Since these
latter two variables are important outcomes in some of our regressions, it is important to mention that we use
double- and triple-difference estimators. Therefore, our key identification assumption is that connected and
isolated households in treatment villages would have experiences the same trend as the one observed in control
villages. Under this assumption, any additively-separable time-varying and time-invariant difference between
connected and isolated households in control and treatment villages cancels out. Moreover, our specifications
control for a series of households and village characteristics which improve the precision of the estimates of
our parameters of interest.

Comparing means for connected and isolated households is somewhat misleading if there is assortative
matching. For example, all the wealthiest and poorest households may belong to distinct family networks, but
by aggregating all families we would not detect it. We test for assortative matching in wealth by computing
the standard deviation of the wealth index used to determine program eligibility for each family network
and each village. If there is positive (negative) assortative matching then the ratio of network over village
standard deviation would be less (more) than one. The computed ratios are centered around one, rejecting
the hypothesis of assortative matching. This finding confirms one cannot easily predict whether a household

is connected or isolated by looking at its observable characteristics.

4 Identification of the Effects and Potential Endogeneity of Family Net-

works

The process under which extended family networks are formed, and to what extent this correlates with
our outcomes of interest, is unclear. While Jackson and Rogers (2007) show that the structure of social
networks of friendships and romantic relationships is well explained by a process of random link formation,
network formation may not be random in our setting. However, this process has multiple determinants
beyond insurance and investment. For example, the structure of family networks is also shaped by the nature
of household production and the operation of land markets, behavior within marriage markets, mortality
outcomes, fertility choices, and the provision of bequests (Rosenzweig and Stark 1989, Foster 1993, Foster
and Rosenzweig 2002, Banerjee, Duflo, Ghatak and Lafortune 2009, Munshi and Rosenzweig 2009). On a
similar note, Fafchamps and Gubert (2007) present evidence on the formation of risk sharing networks in the
Philippines. They find that proximity is a more important driver of the formation of such networks than
matching across different occupations. Udry (1994) finds that geographic proximity and family ties account
for 97% of the loans (cum insurance) in Nigerian villages.

Regardless of one’s prior about the unobserved determinants of family formation, one of the strength of
our research design is that we use panel data from a partial population experiment (Moffitt 2001). As Figure
3 shows, the program is initially implemented in a random set of villages and in each village we observe

households potentially eligible and ineligible for the program. This design has two major advantages over
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observational data. First, it enables us to identify and estimate the causal effect of being eligible for the
PROGRESA transfer on the behavior of both ineligible households (the basis of our test of hypothesis Hj)
and eligible households (whose investment behavior we look at to test hypothesis H3) under weak identification
assumptions. Second, most of our tests are robust to the potential endogeneity of the family network, as long
as it is additive. This is because the program transfers are randomly allocated in our data and we have multiple
observations for the same household. The research design enables us to control for both time-invariant and
time-varying unobservables correlates of family formation as long as they are additive.

We first lay down the notation and define our parameters of interest. We term our outcome of interest y,
depending on the test this could be either consumption or investment. Define a dummy Pj, = 1 if household
h resides in a village where PROGRESA is implemented, and the treatment is the existence of PROGRESA
grants to eligible households (N, = 1) in treatment villages. Define y{ p, and ygh as the potential outcomes for
household h of type f = K, O in treatment villages in the presence and absence of the treatment. Ay{ , and
Ay(];h are the after (¢;) minus before (¢o) the program starts differences in potential outcomes for the different
household types, e.g. Ay{h = y{hm — y{mo.

It is possible to write the potential outcomes in a general form as:

f _ f f

Yipe = Mg T Uiy (2)
f _ . f f

Yot = Hor T Uppes (3)

where the parameter i is a common component within household type, while the heterogenous parts are the
sum of #f, a household fixed effect, A/, an unobserved trend, and €/, a time-varying, household-specific shock:
u{ht = H{h + )‘{t + e{ht, ught = Ggh + )‘gt + eght. Importantly, connected and isolated households may differ
in these three parameters (e.g. they may have different time or risk preferences, 6, different trends, A, and
different time-varying shocks, €).

We refer to the average effect of the treatment on eligible households residing in treatment villages as the
Average Treatment Effect on the Eligibles (AT E). Similarly, we refer to the average effect of the treatment
on ineligible households as the Indirect Treatment Effect (ITE). We define these parameters as follows,

ATE(y) = Aupl —Aud = E(Ay], 1Py =1,N, = 0) — E(Ay], | P, = 1, N, = 0), (4)
ITE(y) = Ap] - Aul = E(Ayl, 1Py = 1N}, = 1) — E(Ayl,|P, = 1N, = 1),

where f € {K, O}. Under the assumption of random assignment and no program spillovers into control villages,
the expected value of the change in potential outcome in the absence of the treatment, Ayg , is the same in

both treatment and control villages, i.e. E(Aygh\Ph =1,N, = j) = E(Ayon|Prn = 0, N, = j), for j € {0,1}.
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Therefore, the differences

ATE(y)!
ITE(y) = E(Ay!|P,=1,N,=1)— E(Ayl|P, = 0,N, = 1), (6)

E(Ayl|P, =1,N, = 0) — E(Ayl|P, =0, N, = 0), (5)

identify the ATEf and ITE/.

Testing hypotheses H; and Hj consists of identifying and estimating ITE’s and ATE’s. In order for
these tests to be valid and the parameters identified, as shown in (5) and (6), we have to maintain that
E(Auf/|P, = 1,N;, = j) = E(Auf|P, = 0,N,, = j). This holds as long as there is a common trend at the
village level, i.e. the change in outcomes in treatment villages would have been the same as the observed
change in outcome in the control villages in the absence of the treatment while still allowed to differ according
to f. In this case, all additive time-varying and time-invariant unobservables in the outcome equations cancel
out. That is as long as unobserved heterogeneity enters additively, our strategy gets rid of any endogenous
determinant of family networks. Hypothesis Hs does not involve a comparison of connected and isolated
households. Therefore, this discussion does not apply to it. The assumptions under which we can identify
and estimate causal effects when measuring the differential effects of the program transfers on investment are
long-lasting are different. We discuss them in the relevant section.

Before describing our tests and their findings, note that different tests use different sub-samples in our
data. To test hypothesis Hy, we will use information on connected and isolated households ineligible for
PROGRESA. To test Hy, we use the sub-sample of all connected households. To test Hs, we use data on
connected and isolated households eligible for PROGRESA. Lastly, to test whether the differential effects of
the program transfers on investment are long-lasting we use data on all connected and isolated households
in our sample. One implication of using these different sub-samples is that we have samples with different
sizes. In addition, different outcomes are measured at different points in time in our data. Table Al in the
Appendix shows, by panel wave, the availability and definitions of the key variables we exploit. Table A2

shows the sample households, the data waves used, and the estimation method for each set of results.

5 Do Family Networks Share Resources?

The first step in the empirical analysis is to test whether connected and isolated ineligible households increase
consumption when eligible households become entitled to PROGRESA transfers.

Our first hypothesis, Hy, states that for a given pair of households h € {7, 1}, the consumption of household
j is a function of household I’s income, g—zjl > 0, only if the households share resources. We hypothesize this
occurs within extended family networks. This hypothesis is typically hard to test as plausibly exogenous
variations in income are rare. We use this to first establish whether households share resources only with their
extended family or with the entire village, under weak identifying assumptions.

Testing this hypothesis consists of estimating consumption ITFEs for connected and isolated ineligible
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households. If connected households share risk only with family members, then when eligible households
receive PROGRESA transfers, ineligibles’ consumption will increase only for the connected, ITE(c)X > 0,
and not for the isolated, ITE(c)® = 0. We identify IT Es from the following regression, estimated for ineligible

households A in time period ¢,
cht = 00+ 01 Pn+ 620, 4+ 03T+ 04 (Ph X Oh)+55 (Ph X ﬂ)—F(SG (Oh X Tt)+(57 (Ph x Oy, X Tt)—i—égazh—i—uht, (7)

where ¢, is food consumption per adult equivalent.!” Using data from September 1997 until November 1999,
we compute monthly food consumption per adult equivalent from seven-day recall data based on 36 food
items. At baseline, food consumption accounts for about 72% of total non-durable consumption.'®

P, is a dummy equal to one if the household resides in a PROGRESA village, and equal to zero in control
villages; T; is a time dummy equal to one for post-program waves of data, and is zero for baseline data;
Op, is a dummy equal to one if household A is isolated, and zero if it is connected; x; includes the age,
gender, and literacy of the household head; the number of household members in age bins; the household
wealth index, livestock ownership, temporary U.S. migration, the village wealth and marginality indexes, all
measured at baseline; time and region dummies; uy; is a disturbance term. The set of x;, variables encompasses
the covariates that differ across connected and isolated households; in this way, we control for correlates of
consumption that depend on these covariates as well as for village characteristics that might be relevant for
our analysis. However, note that, while adding these variables likely increases the precision of the estimate, it
does not affect the estimation of our parameter of interest, as long as these covariates are not systematically
different in treatment and control villages (as shown in Table 1). In the estimation we cluster the standard
errors at the village level, which is the level at which PROGRESA operates, to capture any common shocks
to consumption across households within the village.'?

Under the previously discussed assumptions, the parameters d5 and &5+ &7 identify the IT Es for connected
and isolated households and their difference may be interpreted as caused by the presence of the extended
family network.

Table 2 presents the results. Column 1 shows the baseline estimate of (7). In line with H;, the indirect
effect of PROGRESA on monthly household consumption per adult equivalent is positive and significant
for households with eligible relatives resident in the same village (ITE(c)® > 0), its point estimate is 26.4
pesos, and there is no significant indirect effect on the consumption of isolated households (ITE(c)® = 0).

As reported at the foot of Table 2, the differences in ITEs in Column 1 is positive and significant. Hence

1"The adult equivalence scale used for consumption, derived in Di Maro (2004), is 1 for members 18 or older, and 0.73 otherwise.

18For each item, the data contain information on the quantity consumed and whether it was purchased, donated, or produced
by the household. We also observe (non-durable) non-food consumption. We do not focus on this latter variable because it is
imprecisely measured: the recall period is longer than for food consumption, between one and six months, and there is a sizeable
proportion of households with zero expenditure in several non-food items, as the purchase of those commodities is infrequent for
indigent households. We drop the first wave after PROGRESA started because Angelucci and De Giorgi (2009) show there are
no significant IT'Es a few months after the program starts. This is because PROGRESA had transferred very little money by
November 1998.

198ee Bertrand, Duflo and Mullainathan, 2004.
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households that are not themselves directly eligible for PROGRESA, appear to have significant increases in
consumption if they have extended family members in the same village. In contrast, ineligible households
without any relative in the village have no significant change in consumption.

Column 2 explores the hypothesis that consumption for ineligible households increases only when they
have eligible relatives, regardless of whether they are connected or isolated. To do so, we group ineligible
households depending on whether they have at least one eligible family member in the village or not. The
ITE is positive and significant only for ineligible households with eligible relatives in the village, for whom it
amounts to 26.9 pesos. Again, the difference in the two IT Es is positive and significant.?°

The average counterfactual consumption is about 200 pesos. Hence consumption for ineligible but con-
nected households increases by about 13%.2!

The Appendix provides two pieces of supportive evidence that extended families share risk in this setting.
There we show that the IT'E on consumption does not vary by two potential alternative sharing networks,
defined by land ownership or ethnicity, and we discuss how household consumption responds to another
resource shock in the network — the self-reported illnesses among other household heads in the family network.

Finding that consumption increases for ineligible relatives (ITEX > 0), but not for ineligible non-relatives

(ITE® > 0) of eligible households is evidence that within-village risk sharing occurs among relatives only.

6 Family Networks and Income Risk

After having established that connected households share risk with each other, but not with isolated house-
holds, we are interested in testing whether connected households are fully insured against idiosyncratic risk.
This is our hypothesis Hs. To test this hypothesis, we regress the growth in household h consumption,
Alncyp, on the growth in aggregate consumption, AlnC;, and household income, A ln 1y, using the following
specification,

Alncy = S1AINCy + BoAlnypy + upy, (8)

where up; = A€y is an error term derived from assuming a multiplicative error in the measurement of
consumption, cp; = c¢j,e. Under the null hypothesis that households are fully insured against idiosyncratic

risk, consumption growth does not depend on the growth of the idiosyncratic component of the endowment,

29An alternative explanation for the observed increase in consumption is that PROGRESA increases ineligible households’
income through changes in local wages or an aggregate demand shock. However, with such general equilibrium effects, we would
expect consumption to increase also for isolated ineligible households, which is not the case. Angelucci and De Giorgi (2009)
present more detailed evidence that there are no indirect treatment effects on labor and goods income and that prices do not
change differentially between treatment and control villages. For an analysis of price effects of cash and in-kind transfers see
Cunha, De Giorgi and Jayachandran (2011).

21 A caveat to the results in Column 2 to 4 is that when we group households according to whether they have eligible relatives
or not, their baseline characteristics are poorly balanced across treatment and control villages. Therefore, the estimated effects
might capture the impact of some unobservables that correlate with the share of eligible in a family network and drive changes in
food consumption over time. To ease such concerns we also experimented with using only a simple- and not a double-difference
or with trimming the data in different ways. While the estimates of the IT Es vary somewhat across the different specifications,
they draw a consistent picture: among ineligibles, only households with eligible relatives increase their food consumption.
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and (3 = 0 (see, e.g., Mace 1991 or Townsend 1994).22

To test this hypothesis, we use data on all connected households in our sample, regardless of their eligibility
status for PROGRESA. Table 3 presents the results for connected households using two alternative definitions
for aggregate resources: network level consumption (Panel A); and network-by-wave dummies (Panel B), as
suggested by Ravallion and Chaudhury (1997). Column 1 shows that for all connected households we reject
the null of efficient risk sharing, So = 0. However, while household consumption co-varies with own income,
conditional on network resources, the magnitude of the effect is small: the estimate of (o is about 0.02-0.03
in both specifications. This is likely an upper bound to the true parameter, if risk preferences are heteroge-
nous and income is endogenous (Schulhofer-Wohl 2008, Mazzocco and Saini 2009). Given these endogeneity
concerns, we also estimate the above regressions using instrumental variables. We use the household head’s
self-reported illness during the previous month. And to deal with potential measurement error we use the
(within transformation) lag of household income. We report the IV estimates of f2 in columns 2 and 3. As
expected, the IV estimates of §o are smaller than its OLS estimates. Moreover, they are not statistically
different from zero, meaning that we cannot reject the null hypothesis that the extended family network
achieves full insurance. In sum, the pattern of coefficients suggests that transaction costs among extended

family members are rather small, if not negligible.

7 The Effect of Income Shocks on Investment

The next step in our analysis is to test whether income shocks affect investment differently for the connected
and the isolated (hypothesis Hs). As emphasized earlier, positive income shocks are likely to relax credit
constraints more for the connected. Therefore, these shocks likely increase schooling more and the stock of
poultry less for the connected than the isolated. Conversely, negative income shocks hurt investment more
for the isolated, who are less likely to receive informal insurance, and therefore decrease schooling more and
probably increase the stock of poultry more than the connected.

We use PROGRESA transfers (eligibility) as positive income shocks. As mentioned, the experimental
design ensures this shock is exogenous. We use the household head’s self-reported illness during the previous
month as negative income shock. The idiosyncratic nature of health shocks makes them well suited to study
extended families’ insurance mechanisms. While the household head’s health status may not be exogenous, we
find that it is uncorrelated with the household wealth index, once we control for the covariates xy, included in
(7). Moreover, the incidence of illness for the household head is not statistically different between connected
and isolated households, as shown in Table 1.23
To test hypothesis Hs we need to estimate the average treatment effects (AT Es) of the two shocks on

the investment behavior of connected and isolated households and measure whether they differ from each

22 As we do not identify which households the isolated share risk with, if any, we cannot estimate the corresponding regressions
for isolated households.

23We do not use weather shocks or natural disasters because these shocks are unlikely to be idiosyncratic within an extended
family in a given village.
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other. The first set of AT Es is the effect of PROGRESA eligibility. If we define illness the ‘treatment’ and
we assume that it occurs at random, conditional on the covariates in (7), the second set of AT E's is the effect

of household head illness. To do so, we estimate the following specification for household h in time period %,
Aypt = 0o + 01A8p; + 0204 + 03(ASht x Op) + 0421 + €pt, 9)

where Ayp; measures changes in physical and human capital and livestock, as described below; Sy; corresponds
to the measure of the positive or negative income shock, (eligibility for PROGRESA and illness of the household
head); O is a dummy equal to one if household h is isolated, and zero if it is connected; the other controls in
xy, are the previously defined baseline variables.

If the identification assumptions discussed in section 4 hold, the parameters 6; and 61 + 03 identify the
AT FEs for connected and isolated households and their difference can be interpreted as the causal effect of
belonging to an extended family network. In addition, this equation allows for differential trends in the
investment outcomes for isolated and connected households, as well as differential trends for households with
different observables.

Our samples are different in the two sets of regressions. To estimate the differential effects of positive shocks
on investment we use only households eligible for PROGRESA, while to estimate the differential effects of
negative shocks on investment we use the entire sample. Moreover, the specifications using PROGRESA
transfers use data from September 1997 to November 1999 (using only one wave per school year when school
enrollment is the outcome). The specifications using illness of the head use data from November 1998 to
November 2003, with some exceptions (as we explain in Table 4).24 As before, we cluster the standard errors
at the village level.

Our outcomes (yp¢) are the stock of poultry and secondary school enrollment rates. Schooling is lumpier
and has higher returns than holding poultry. A chicken costs 25 pesos (in November 1998 prices, the first
available), 9% of monthly labor earnings per adult equivalent, and eggs are sold at 12 pesos per kilo. Secondary
education entails higher upfront costs to purchase books, shoes, and a uniform, plus (and importantly) forgone
earnings of up to two thirds of adult full time wages (Schultz, 2004) and a return 70% higher than the return
to primary school (Lépez-Acevedo 2001), provided an individual goes to school for at least 9 years (or for at
least three additional years besides primary school). We measure school enrollment as the share of 11-16 year
old children attending school.

At baseline, the secondary school enrollment rates are 65.7% and 64.4% and the number of chickens owned
is 8 and 7 for isolated and connected households. Table 4 presents the estimates of the parameters #; and
61 + 03 from equation (9), which are the ATEX and ATEC, as well as their difference. The upper panel
shows that, when households become eligible for PROGRESA transfers, school enrollment increases by 7.8

percentage points for connected households and this effect is statistically significant (column 1). In contrast,

24Gee Table A2 for further details. The reported results are unchanged if we estimate the effect of health shocks on investment
restricting the sample to the one used to estimate the effect of PROGRESA.
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the effect on school attendance is negligible and not statistically significant at conventional levels for isolated
households. Under this metric, the program has positive effects only for connected households and no effect
for isolated households, despite offering both groups of households the same financial incentives to increase
secondary school attendance. We also estimated the effect of the positive income shocks on child labor for
the same children. Time spent working significantly decreases by about a quarter of a day per week among
connected households, and has a negligible and statistically insignificant change for isolated households.

How do the isolated then spend the unconditional component of PROGRESA transfers? These households
increase their stock of poultry more than the connected (by 0.27 and 0.16 respectively), although this difference
is imprecisely estimated (column 2). As the return to poultry ownership is likely lower than the return to
secondary education, these results are consistent with our conjecture that isolated and connected households
respond differently to the same positive income shock because being part of an extended family helps relax
credit constraints and use the available capital in the most effective way. Our interpretation of this finding is
that, since the program transfer does not cover the full cost of secondary education, only connected households
are able to significantly increase their children’s school attendance, because they can pool resources within
the family network.2> Conversely, this partial school subsidy is not high enough to relax credit constraints
for the isolated, who cannot pool resources with other village residents and use the subsidy to increase the
stock of poultry. Consider Figure 1. The PROGRESA transfer is sufficiently large to move some connected
households with income y < t¥ to the right of the first and second discontinuity, in which case both schooling
and poultry increase, but not sufficiently large to move the isolated households with income y < t© to the
right of the first discontinuity, in which case only the stock of poultry increases, and by more than the increase
for the connected.

The lower panel of Table 4 shows that school enrollment is significantly more responsive to negative income
shocks among isolated households than among connected households (column 1). While the enrollment of 11-
16 years old decreases for all households with an ill head, the drop is only one percentage point for the
connected and not statistically significant, but more than four times as large and significantly different from
zero for the isolated.?6:27

When the household head falls ill, the stock of poultry increases for both connected and isolated households
(column 2). Consider again Figure 1. These findings are consistent with some households responding to the
negative shock by moving from the right to the left of the first discontinuity, which causes a drop in schooling

and an increase in poultry. However, this shift is more pronounced for isolated than connected households.?8

2Indeed, among the eligibles, the increase in school enrollment for 11 to 16 year old children is a positive function of the
unconditional grant received by both the household itself and its entire family network (Angelucci et al. 2010). In unreported
regressions we confirm that the effect of becoming eligible for the program vary depending on the amount of conditional versus
unconditional transfers. As expected, the unconditional transfers produce income effects.

26We also checked whether the drop in enrollment associated with illness of the household head is correlated with child illness.
We find no evidence in support of this, and therefore the results are unlikely to be picking up the effect of contagious diseases.

2"The number of weekly workdays for the same set of children significantly increases by 0.077 for the connected and by 0.283
(more than a day of work per month) for the isolated, when the household head is hit by a health shock.

28In unreported regressions, we find that the stock of goats and pigs decreases in response to a health shock. This change in
livestock composition is consistent with the hypothesis that households respond to negative shocks by re-allocating their livestock
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In sum, these findings are consistent with our hypothesis that the extended family may favor investment
by relaxing credit constraints and by protecting the investment against idiosyncratic shocks. The provision
of credit and insurance enables connected households to invest in lumpy but high-return goods more than the
isolated, when the extended family’s aggregate resources are sufficiently high. These results echo Kinnan and
Townsend’s (2010) findings that kin networks in Thailand facilitate large investment expenditures through
the relaxation of borrowing constraints by acting as an implicit collateral.

As we already mentioned, schooling and poultry differ in multiple dimensions besides their lumpiness
and returns. For example, schooling is also less liquid and probably riskier than owning poultry, and the
returns from education accrue far in the future. If isolated households were more risk-averse than connected
households, or if they thought their children’s optimal schooling level were lower than for connected households,
they might choose to spend the PROGRESA transfer differently, favoring poultry over schooling. However,
the evidence from Table 1 is inconsistent with these alternative explanations. If isolated households deemed
schooling too risky or had a lower optimal schooling level, their baseline enrollment rate would be lower than
for connected household, which is not the case. One alternative explanation might be that the existence of
PROGRESA changes the riskiness of the environment. However, the program does not change the income
process in the time period we consider when we look at schooling, up to November 1999 (Angelucci and De
Giorgi, 2009).

8 Is the Difference in Investment Long-lasting?

The evidence from the previous section suggests that the eligibility to PROGRESA transfers increased invest-
ment in schooling more for connected than isolated households. In this section we test whether this difference
is long-lasting. By 2003, eligible households have been receiving the PROGRESA transfers for up to five years
in treatment villages and four in control villages. If these transfers relax credit constraints more for connected
than isolated households, we would expect connected households to have a bigger increase in schooling, the
high-return investment, than isolated households. This higher investment will eventually cause consumption
to become higher. To shed light on this, we estimate the change in schooling and poultry for connected and
isolated households between the first and last years in our data, 1997 and 2003. For completeness’ sake, we
also report the change in food consumption, although this comparison is not necessarily informative. It might
take more than four or five years for the higher stock of human capital to cause permanent consumption
increases. Moreover, the receipt of PROGRESA transfers, which in 2003 is still ongoing, might distort the
effect of higher human capital on consumption (as, e.g., the households that invest less in secondary education

may have a higher share of the transfer available for current consumption)

portfolio towards more fungible, short-term, probably lower-yielding investments. For example, the return to swine ownership
comes when the animal is slaughtered, and the largest profits are probably made from the sale of ham, lard, and sausages, rather
than from the sale of the animal itself. Producing these goods involves substantial labor costs and requires specific skills, as well
as physical strength. Conversely, poultry provides smaller but more uniform rates of return in the form of eggs, and maximizing
the return on its sale does not involve large labor inputs. In addition, poultry is more easily traded or consumed than larger
animals.
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We use the following specification for household h in time period ¢,
Ynt = ko + K10p + k2Tt + k3 (O X Tt) + KaTp + Une, (10)

where the subscript t refers to either 1997 or 2003, the first and last years of data. The outcomes, yp;, are the
share of household members 11 and older with at least 9th grade education, the stock of poultry, and monthly
food consumption per adult equivalent measured at November 1998 pesos. T; is a dummy equal one for 2003,
and Oy, and xp, are as previously defined so all pre-determined household characteristics that differ at baseline
for connected and isolated households are controlled for, and uy; is an error term.

Since we have two observations for each household, our identification strategy is robust to unobserved, time-
invariant correlates of connectedness and of our dependent variables. That is, as long as all the unobserved
heterogeneity is additive and time-invariant, we can interpret our estimates as the causal effect of being part
of an extended family on the outcomes of interest. Nevertheless, we notice that this result is the weakest in
the paper as the identification of the parameters of interest does not rely on the randomization.

We estimate this equation for all households first, and then for ineligible households that are either isolated
or have no eligible relatives. If the changes in investment are long-lasting and driven by the PROGRESA
transfers, we would expect to find a difference in the stock of human capital (and possibly poultry and
consumption) for the entire sample, driven by the program recipients and their extended families, but not for
the second group of households, which should not be affected by the program (but for general equilibrium
effects, which, however, are absent by November 1999).

Table 5 reports the estimated change in outcomes between 1997 and 2003 for the connected (K2) and
the isolated (Ky + K3), as well as their difference (K3).2° The top panel, which reports results for the entire
sample, shows that the change in the share of household members who completed at least 9th grade grows
by 4.9 and 3.8 percentage points for connected and isolated households, that is by 1.1 percentage points more
for connected households - an increase of almost 30%. The stock of poultry decreases for both groups of
households, but by 23% more so for the isolated. We note in passing that food consumption decreases for
both groups, but by 57% more so for the isolated. These results are statistically significant at conventional
levels (and weakly significant for consumption).

The lower panel, which reports results for ineligible households that are either isolated or have no eligible
relatives in the village, shows a different pattern of results. First, the stock of human capital does not increase
for either group: the estimates of the differences are 0.9 and 0.8 percentage points for connected and isolated
households, a much smaller magnitude than for the entire sample and not statistically different from zero or
from each other. The changes in the stock of poultry and consumption are also not different for connected
and isolated households.

We interpret these results as consistent with the hypothesis that the differences in investment between the

29The estimates shown focus on households that are observed both at baseline and in 2003. The results are qualitatively
unchanged if we include also the households observed at baseline but not in 2003.
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connected and the isolated are driven by PROGRESA’s positive aggregate shock, as we do not observe similar
changes for the households which are least likely to benefit from the program. These differences appear to
be long-lasting: after 4 to 5 years since the program start, the changes in investment in human capital and
poultry of isolated households considerably lag behind the changes for connected households. This long-lasting

difference in the effect of similar incentives on human capital will likely affect long-term consumption.

9 Policy Implications and Conclusions

We have presented evidence that extended family networks are an important informal resource-sharing in-
stitution in our sample of rural Mexican villages. Under the assumption that any potential time-invariant
and time-varying unobserved determinant of network formation that also affects insurance and investment
is additive, we find that households with close relatives in the village (parents, offspring, siblings) behave
differently from households without such relatives in the village: the former group shares resources within the
network and is better able to smooth consumption and to undertake more human capital investments than
the latter group when the network resources are sufficiently high. As a consequence of the insurance and
investment services provided by the extended family, connected households may respond to similar exogenous
income increases by accumulating more resources over time than their isolated, but otherwise broadly similar,
neighbors. The extended family’s role of provider of investment capital, however, may occur only when the
network has sufficient aggregate resources. When all members are close to the subsistence level, the main role
of the informal network is to provide insurance. Once there are sufficient resources circulating, the network
has the additional role of channeling capital to its most profitable use.

Finding that transfers are shared within one’s informal network has important implications for the design
and the evaluation of public policies. Policies should be designed bearing in mind that: (i) their recipients
have complex interactions with their peers, and such interactions might affect whether an intervention crowds
the existing arrangements out (e.g. Attanasio and Rios-Rull, 2003) or in (e.g. the pooling of resources to
finance lumpy investment); (ii) similar recipients will need transfers of different sizes to achieve the same
policy goals, depending on the characteristics of their informal network (as shown by the lack of a significant
increase in school enrollment among isolated households). On policy evaluation, treatment effects might be
biased if evaluators do not take account of informal resource-sharing arrangements which affect the behavior
and choices of some ineligible households (the extended family members, in our case). This affects the design
of the experiment and the survey instrument. When possible, the design should be a partial population
experiment (Moffitt, 2001). The survey should identify and collect data on the recipients’ informal network.

This work has provided evidence on the importance of proximity - both geographic and consanguineous
- for informal arrangements, as hypothesized also by Ambrus, Mobius, and Szeidl (2009). The next step in
our research agenda is to investigate the nature of the informal arrangements within extended families. We
are especially interested in understanding what features of the extended family enable its members to share

resources and how these features are reflected in the network architecture.
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A Appendix

A.1 Theory: Investment

Consider a two-period model in which two risk-averse households consume and invest. Households h € {j,1}
receive exogenous endowments in each period ¢t € {1,2}, yz(s).?’o Investment, I, has risk-free gross returns
f(I), with f(I) =17, v € (0,1) and I € (0,1). Given the endowments, the investment return function, and

transaction costs, the central planner chooses investment and transfers to solve the following problem,
max U= (s 515—1 lnct s), 1
I} (s), I} (5),d" (s),d?(s) Zs (5) Zh Zt n(s) (11)

subject to (i) the aggregate resource constraints, Y., yi(s) — ad'(s) = Y., ch(s) + IL(s) and >, y2(s) +
flI}(s)] — ad®(s) = Y, c3(s), and (ii) the non-negativity constraints, ¢}, (s) > 0, d'(s) > 0, I}(s) > 0.

We choose an income realization such that household [ receives a transfer in the first period and makes
a transfer in the second. We focus on two cases: when the two households pool income and when they live
in autarky, making no transfer to each other. This is consistent with our empirical evidence, which suggests
that transaction costs are negligible for connected households (K), but so high that there is no sharing for
isolated households (O). To simplify the exposition, we use here the same terms we adopt in the empirical
analysis. Therefore, we call the resource-pooling pair connected or K and the autarkic pair isolated or O.3!

We capture some features of our data by considering two types of investments. One is continuous and has
low returns (assume 7 — 1). One such commodity is poultry. The other type of investment is lumpy and
has larger returns. One such investment is secondary education. Our first objective is to study how income
shocks affect these two investment goods for connected K and isolated O households. We show that these
effects vary depending on whether the investment is continuous or lumpy.

The optimal continuous investment for connected and isolated households is the following (note that, to
simplify the analytical solution, in the remainder of the section we assume that the exogenous endowment y

is zero in the second period for both households):

o _ (Y} + i)
2(1467) ’
70 _ 9v(yn)

(1+67)

This generates the following result.

Result 1. (1a) I} is a positive function of own endowment for both isolated (O) and connected (K ) house-

30 Assume that at least in some states of the world y! # y;.

31We assume investment returns are certain and observable for simplicity. In general, if investment returns are uncertain, or
investment is fully or partially hidden, the differences in investment choices between resource-pooling households and autarkic
households are even more pronounced than those described in the main text.
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holds. (1b) Investment is less sensitive to contemporaneous changes in own income for connected households

. ) ) Tl
than for isolated ones, that is, > oy

Connected households do not have to disinvest as much as isolated households when hit by a negative idiosyn-
cratic shock because their shock is insured away. However, when connected households experience positive
income shocks, they cannot invest as much as the isolated households because they share the income increase
within the pair. We refer to this mechanism as the ‘insurance motive’ for investment.

Now suppose that investment is lumpy, i.e. f(I) =0for I <7, and f(.) = I” with v € (0, 1) for I > 7, with
returns higher than the returns of the continuous investment good. When the aggregate resources are low,
y; + yi <Y, both pairs of households do not invest. When aggregate resources are large enough, y; +y; > 7,
at least one connected household can invest. The behavior of the isolated pair depends on how large the
individual endowments are. If both endowments are sufficiently large, ¥ < y; < y;, all households can invest
and behave in the way described in Result 1. If only one endowment is sufficiently large, e.g. y; <y < y,
only one of the isolated households can invest. If neither endowment is large enough, e.g. y; < y; <7, neither
isolated household can invest.

Given the assumptions of the model we can also state the following result.
Result 2. (2a) I} is a discontinuous function of own endowment for connected and isolated households;

tK’O

it 18 zero until a certain threshold, , and positive beyond it. The threshold for the connected pair, t%, is

a function of both households’ endowments, while the threshold for the isolated pair, t, is a function of own
endowment only (given the other parameters of the model). (2b) Given the endowment process, this threshold

is lower for the connected pair, t' < t9. Therefore, in the interval y, € (*;t°) the effect of own endowment

. . . ) . o AIOx  AIRx
on investment is positive for the connected pair and zero for the isolated pair, i.e. A;;h < AZh .

Proof of Result 2: Consider the maximization problem where for simplicity we assume linear returns

to investment after a given threshold of investment 7, f(I) = 01, with § > 1. (2a) With lumpy investment
1_,2

there is a floor to investment, 7, below which no investment occurs. For example when 3 > eleyl = t© there

is no investment in autarky, as Uf‘:() >U IA>0 for both households. However, if households can make transfers

1_,2
to each other, then there is positive investment even if § > eylg YL as long as 7 does not exceed a certain
threshold. When § = 1 this threshold is t = % and this proves (3b) as well.

For example, consider the case in which 7 = yll > yjl Neither autarkic household will invest as consumption

must be strictly positive. However, household [ can invest if household j is willing to transfer some resources to
it. Such resource sharing households are better off by adding resources in the first period and having positive

investment if the return is sufficiently high. That is, Ufgo > U Ili o if 0 > Y—f To prove this, express total

Y
utility as U = ln(c}cl1 (c?c%)‘;). Suppose that in case of positive investment, household ! invests the minimum
1 1,v2
amount, I = yll, and the households consume c}b = y% in the first period and c,% = gyl%y in the second

J
Note that as both households consume the same amount, if UIK>0 >U IK:() then it follows that U}{(I>o > U}{(I:O

for h = {j,1}.

1
period. Then U, > UK, holds when In((%)?(?57=)%) > ((%1)2(%))*). This is true when 6 > Y7,

27



For this particular example with a high floor to investment 7 = yll, the rate or return must be more than
100% for the connected households to invest and establish a share holder-investor relation. We can easily

write other minimum levels of investment for which only a connected household would invest.l

The intuition for this result is that the extended family may act as a lender or a shareholder by pooling
resources to finance an investment which a single household could not undertake by itself. As such, the social
network has both insurance and financing motives. We refer to this latter mechanism as the ‘credit motive’
for investment.

In sum:

1. y; <y <y and y; +y <¥y. No investment.

2. y <yj <y and y; +y >y All households invest following Result 2;
3. y; <y <y and y; +y > 7y Only connected households can invest;

4. y; <y <y and y; +y; >y Both connected households and one isolated household can invest.

The final goal of this section is to study the conditions under which consumption is higher (in the aggregate)
and smoother when there are no transaction costs. We have the following result.

Result 3. (3a) Aggregate consumption is higher for connected than for isolated households when in-
vestment is continuous and its returns are concave and when investment is lumpy and y, > t¥%; aggregate
consumption is equal for connected and isolated households when investment is lumpy and y, < t*. (3b) The
difference between aggregate consumption levels between connected and isolated households is a function of
aggregate resources. It is initially negligible, when aggregate resources are sufficiently low, and becomes larger
and grows with aggregate resources when their level is sufficiently high.

Proof of Result 3: (3a) follows from the assumptions of concave returns for the continuous and lumpy
investments and from results 2a and 2b. (3b) states that if aggregate endowments are low the financing
potential of sharing households vanishes as Y = y; +y; < t&, that means no high return investment is
undertaken by any of the households (K, O). Coupled with low returns in the continuous investment, this
simply states that Zh’t czK ~ Zh,t cZ’O as the available resources are almost identical for both types of
households.l

The intuition for %a is the following. For continuous investment, aggregate investment is the same for
both types of households. However, given that the return is concave, aggregate returns are largest when
both households (of a given type) invest the same amount. This occurs for the connected pair but not for the
isolated pair, unless their endowments are identical. As a consequence, aggregate consumption is higher for the
connected households. The difference in aggregate consumption, however, is smaller the smaller the returns
on the investment. With lumpy investment goods, aggregate investment may be higher for the connected pair,

which requires a lower level of aggregate resources to reach the threshold beyond which the lumpy investment
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has positive returns. While financing the lumpy investment requires foregoing consumption in the first period,
the returns on the investment are sufficiently high that aggregate consumption in the two periods is higher
for the connected pair.

The see the intuition for $b, consider the case in which households can invest in both goods, the continuous,
low-return one — poultry, and the lumpy, high-return one — schooling. When aggregate resources are sufficiently
low, neither pair of households can invest in schooling because of its lumpiness. Both pairs invest in poultry.
Since poultry has low returns, the difference in aggregate consumption is negligible even if the connected
pair has higher returns from investing in a more efficient way (from 3a). Only when aggregate endowments
exceed a certain threshold can the connected pair exploit the pair’s financing potential. In that case, the
connected households can pool resources and finance schooling, enjoying high returns and therefore a higher
future consumption. Given the same endowments, the isolated households cannot finance schooling because

they do not share resources. They can invest only in poultry, and their future consumption is lower.

29



B Not for Publication

B.1 Reliability of the Constructed Extended Family Links

We present three pieces of evidence related to the reliability of the algorithm we used to construct extended
family links between households resident in the same village. These relate to the descriptive evidence on
surnames, checking the incidence of some forms of potential measurement error in surnames, and providing

external validity to the created links using data from the Mexican Family Life Survey.

B.1.1 Descriptive Evidence on Surnames

Table B1 provides descriptive evidence on each surname type. For both head and spouse, there are fewer
paternal than maternal surnames reported. As Figure 2 shows, this reflects the fact that under the Hispanic
naming convention, paternal surnames have a greater survival rate across generations. There are 1696 different
paternal surnames reported by heads (F'1), lower than for the other types of surname including those reported
as the spouse’s paternal surname (F'2). This is both because the naming convention implies spouse’s paternal
surnames have lower survival rates across generations than those of male heads of household, and also be
partly due to spouses moving into the 506 villages in the data from villages outside the evaluation sample.

The second row shows the majority of surnames are mentioned at least twice. For each surname type,
the most frequent surname covers around 9% of households, and half the households have one of the 50 most
frequent surnames for each surname type. The third row shows the probability of two randomly matched
households having the same surname type is close to zero, and the expected number of households with
the same head’s paternal surname is 13.3. This is higher than the expected number of households with the
same spouse’s paternal surname, again suggestive of women moving into PROGRESA villages from other
locations.??

The next two rows report the same information but at the village level. The probability (without re-
placement) of two randomly chosen households in the village having the same surname is orders of magnitude
larger than in the population. Hence households are not randomly allocated by surname type into villages.
On the other hand, the fact that the expected number of households in the village with the same surname is

smaller than in the population implies households do not perfectly sort into villages by surname either.?3

32These population values are calculated as follows for any given surname type. Let n; denote the number of households with
surname ¢ and let N denote the number of households that report some surname of the given type. The probability, without

replacement, that two randomly chosen households have surname i is then P; = (%) . (7\;:11), and the expected number of
households in the population with name ¢ is F; = n;. (%) The values reported in Table B1 are the averages of P; and E; over

all surnames i.
33These village values are calculated as follows for any given surname type. Let m;, denote the number of households with
surname ¢ in village v and n, denote the number of households that report some surname of the type in village v. The probability,

without replacement, that two randomly chosen households in the village have surname i is then p;, = (M> . (%), and the

—1 ). The values reported in Table Bl are the weighted
averages of p;, and e;, over all villages v, where the weights are 7. These weights account for the same name being reported to
different extents across villages. The expected number of matches in the village is based on only one surname, and so provides an
upper bound on the total number of extended family links our matching algorithm actually defines.

expected number of households in the village with name 7 is e;, = nw.(";
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B.1.2 Measurement Error in Extended Family Links

There are a number of potential forms of measurement error in the surnames data that can be checked for. The
first arises from the convention that women change their paternal surname to their husband’s paternal surname
at the time of marriage. To address this concern, we note that the precise wording of the question specifically
asks respondents to name the paternal and maternal surname of each household member. Furthermore, in
only 5.8% of households is the spouse’s maternal surname recorded to be the same as her husband’s paternal
surname. This provides an upper bound on the extent to which measurement error of this form is occurring.
Second, if the male head is the respondent, he may not recall his wife’s maternal surname and simply replace
it with her paternal surname. This may occur because his children only inherit his wife’s paternal surname.
Reassuringly, this problem occurs in only 4.9% of households. A final circumspect case is households in which
the paternal and maternal surnames of both the head and spouse are all reported to be the same. This occurs
for 1.6% of households, although the figure drops to .5% if we exclude households with the most common
surname in the data.?*

Some forms of measurement error however cannot be addressed. The first arises from any remaining typos
in surnames. Second, there may be two identical families in the village who share the same paternal and
maternal surnames of head and spouse but are genuinely unrelated. The matching algorithm then assigns
the number of family links to be double what they actually are. A check for the severity of this problem is
based on the following intuition. By definition, household i cannot have parental links to more than two other
households (the parent’s of the head and the parent’s of the spouse), conditional on the parents not being

present within the household. This is true for 97% of households using our matching algorithm.

B.1.3 External Validity of the Extended Family Links: MxFLS Data

To provide external validity to the constructed data on extended family links in the PROGRESA data, we
present similar information from an alternative data set that was collected in a comparable economic envi-
ronment and time period. The Mexican Family Life Survey (MxFLS), collected in 2001, provides information
on the number of each type of link, by head and spouse, that are still alive in any location, not just the same
village. This provides an upper bound on what should be recorded as family links in the PROGRESA data,
in which we only construct links in the same village. To make the MxFLS data comparable, we restrict the
sample to couple headed households that reside in locations with less than 2500 inhabitants in states that are
also covered in the PROGRESA data. There are 580 such households.?

Table B2 reports the findings from the MxFLS. The number of family links to parents, children and siblings
outside the household and located anywhere, are greater than those we construct using surnames data within

the village from the PROGRESA data. The fact that more parents of the spouse are alive is because spouses

34There are no differences in the incidence of these potential errors between treatment and control villages.

350One restriction on the matching algorithm used in the PROGRESA data is that we are unable to identify links to parental
households if only one of the parents is alive. To ensure the MxFLS data is therefore comparable, we do not include information
from couple headed households that report only having a single parent alive in another household.
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are younger than their husbands. Moreover, the differences between husbands and spouses in the number of
parents and siblings are less dramatic in the MxFLS data, presumably because these statistics refer to family

links in any location and so are unaffected by the geographic mobility of women at the time of marriage.

C Robustness checks for hypothesis H;.

This Appendix provides two pieces of supportive evidence that extended families share risk in this setting.
The first exploits variation in the monetary value of PROGRESA transfers that become available to eligible
households in the network. The second estimates the AT E of food consumption of eligible households, defined
in (5), to compare what share of the transfer is consumed by eligible households with and without ineligible
relatives.

The first set of results therefore directly tests whether ineligible household’s consumption is higher in
family networks that receive higher transfers per member, all else equal. We consider only treatment villages
and regress, for household A in time period ¢, the log of household food consumption per adult equivalent

(cpt) on the log of transfers per network adult equivalent (gp) as follows,
Incpe = Ao + A1 1ngpy + Aoy + upye. (12)

The actual transfer received is endogenous because it depends on whether eligible households comply with
PROGRESA’s schooling and health care requirements. We therefore use the potential transfer to which a
household is entitled to instrument for the actual transfer received. Potential transfers are only a function of
the household’s demographic characteristics at baseline, thus a valid (and strong, F'— stat = 132) instrument.
The data waves used are May and November 1999, and we cluster the standard errors by village.36

Columns 1 and 2 of Table C1 present the results from both OLS and IV specifications. The IV estimate
of the elasticity (Column 2) is .136, significantly different from zero, and larger than (but not statistically
different from) the OLS estimate, which is .071 (Column 1). If log-grant is measured with error, the OLS
estimates would be expected to be smaller than the IV estimates, as classical measurement error causes an
attenuation bias.

Taken together, the evidence shows that an extra dollar transferred to the eligible relatives increases
ineligible consumption by 13 cents in the average extended family network with both eligible and ineligible
members. We also estimated reduced-form OLS regressions of the log-food consumption of ineligibles on
potential rather than current log-transfers per adult equivalent in treatment and control villages (Columns 3
and 4).

36In this specification, we control for the same variable in x; as before to control or any differences in observables between
connected and isolated households at baseline. In addition, as we exploit comparisons across connected households and the
intensity of the program, we additionally control for correlates of consumption that are also related to the program intensity.
These are the number of eligible children in the network grouped by gender and primary versus secondary school level, the share
of eligible households in the network, and the share of the network hit by adverse weather.
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The reduced-form coefficients are positive and significant in treatment villages, with a point estimate of
0.093, but negative and not statistically different from zero in control villages, with an estimate of -0.032. This
latter negative, though very imprecisely estimated coefficient, is evidence that networks with a larger share
of eligible households or with more children are poorer (since poverty is positively correlated with fertility).
Since extended family members share resources, the poorer the network, the lower its aggregate resources,
the lower the consumption of all its members, including ineligible households. The results from Column 4
confirm that the positive correlation between network’s potential transfer size and ineligible’s consumption is
not driven by unobserved correlates of consumption and network structure, in which case we would observe a
positive correlation also in control villages.

Our second set of results checks whether eligible households with and without ineligible relatives consume
different fractions of the transfers received. Intuitively, we expect eligible households with only eligible relatives
to consume a higher share of their transfers, as they do not have to share part of their transfers with their
ineligible relatives. To do so, we estimate AT E's for connected eligible households with and without ineligible
relatives and compare it with the transfer received to compute the fraction of the transfer they consume.

Table C2 presents the results, again using data from March 1998 and May and November 1999. Eligible
connected households that are related to ineligible households increase their food consumption by 28 pesos
per adult equivalent per month out of a 64 peso transfer per adult equivalent network member (Column 1,
Rows 1 and 2). In contrast, eligible households without ineligible relatives increase their food consumption by
31 pesos out of a 55 peso transfer (Column 2, Rows 1 and 2). Connected eligible households with ineligible
relatives consume a significantly smaller share of their transfer — 43% versus 56% (and 56% versus 69% looking
at total non-durable consumption) — than connected eligible households without ineligible relatives. Their
ineligible relatives increase their consumption by 13 cents for each peso received in the network (Row 6).37

Table C3 presents some robustness checks on the baseline results. To begin with we check whether the
indirect effects on consumption depend on land ownership or ethnicity, rather than on the presence of the
extended family networks. As shown in Columns 1 and 2, we find no positive and significant IT Es in either
case. Moreover, if we also allow for the ITE to vary with the presence of the family network, we fail to find
an effect for land owners or ethnic minority households over and above the effect of family network.

Lastly, while we have used PROGRESA eligibility to proxy large, observable, and exogenous income shocks
to households, it might be the case that households perceive PROGRESA as an atypical occurrence. Hence
their behavioral response might not be an accurate reflection of how they respond to more typical resource
shocks. To explore this we estimate whether households’ consumption is correlated to self-reported illnesses
of other household heads in the extended family network. In line with our previous findings, we find that
household #’s consumption is negatively correlated with the share of its related households with ill heads. This

negative correlation is imprecisely estimated.

3TWe obtain similar results when we consider nondurable consumption rather than only food consumption.

33



References

1]

[13]

[14]

ALBARRAN.P AND O.P.ATTANASIO (2003) “Limited Commitment and Crowding Out of Private Transfers:

Evidence from a Randomised Experiment”, Economic Journal 113: C77-85.

ALTONJI.J.G, F.HAYASHI, AND L.J.KOTLIKOFF (1992) “Is the Extended Family Altruistically Linked?
Direct Tests Using Micro Data”, American Economic Review 85: 1177-98.

ALTONJL.J.G, F.HAYASHI, AND L.J.KOTLIKOFF (1997) “Parental Altruism and Inter Vivos Transfers: The-
ory and Evidence”, Journal of Political Economy 105: 1121-66.

AMBRUS.A, M.MOBIUS, AND A.SZEIDL (2009), “Consumption Risk-sharing in Social Networks”, mimeo,
UC Berkeley.

ANGELUCCL.M (2011) “Migration and credit constraints”, mimeo, University of Michigan.

ANGELUCCI.M AND G.DE GIORGI (2009) “Indirect Effects of an Aid Program: How Do Liquidity Injections

Affect Non-eligibles’ Consumption?”, American Economic Review 99: 486-508.

ANGELUCCL.M, G.DE GIORGI, M.A.RANGEL, AND L.RASUL (2010) “Family Networks and School Enroll-

ment: Evidence from a Randomized Social Experiment”, Journal of Public Economics 94: 197-221.
ARROW.K (1971) Essays in the Theory of Risk Bearing, Chicago: Markham.

ATTANASIO.O.P AND J.V.RIOS RULL (2003) “Consumption Smoothing and Extended Families”, in M. De-
watripont, L. Hansen and S. Turnovsky, (eds.) Advances in Economics and Econometrics: Theory and
Applications, Fighth World Congress, Econometric Society Monographs, Cambridge, England: Cam-
bridge University Press.

BANERJEE.A, E.DUFLO, M.GHATAK AND J.LAFORTUNE (2009) “Marry for What? Caste and Mate Selec-

tion in Modern India”, mimeo, MIT.

BEHRMAN.J.R AND M.ROSENZWEIG (2006) “Parental Wealth and Adult Children’s Welfare in Marriage”,
Review of Economics and Statistics 88: 496-509.

BERTRAND.M E.DUFLO AND S.MULLAINATHAN (2004) “How Much ShouldWe Trust Differences-in-
Differences Estimates?”, The Quarterly Journal of Economics119(1): 249-75.

BLUNDELL.R, L.PISTAFERRI AND I.PRESTON (2008) “Consumption Inequality and Partial Insurance”,

American Economic Review 98: 496-509.

BRAMOULLE.Y AND R.KRANTON (2007) “Risk-sharing Networks”, Journal of Economic Behavior and
Organization 64: 275-94.

34



[19]

[20]

[21]

[22]

CAL.H, CHEN.Y, FANG.H AND ZHOU. L (2009) “Microinsurance, Trust and Economic Development: Evi-

dence from a Randomized Natural Field Experiment”, mimeo UPenn.

CARROLL.C (2001) “A Theory of the Consumption Function, With and Without Liquidity Constraints”,

Journal of Economic Perspectives 15: 23-46.

CHETTY.R (2006) “A general formula for the optimal level of social insurance,” Journal of Public Eco-
nomacs 90: 1879-1901.

CHETTY.R AND A.LOONEY (2006) “Consumption Smoothing and the Welfare Consequences of Social

Insurance in Developing Economies,” Journal of Public Economics 90: 2351-6.

COCHRANE.J.H (1991) “A Simple Test of Consumption Insurance”, Journal of Political Economy 99:
:957-76.

COLE.S, GINE.X, TOBACMAN.J, TOPALOVA.P, TOWNSEND.R AND VICKERY.J (2008) “Barriers to Household

Risk Management: Evidence from India,” mimeo, 2008.

COX.D AND G.JAKUBSON (1995) “The Connection Between Public Transfers and Private Interfamily
Transfers”, Journal of Public Economics 57: 129-67.

COX.D AND M.FAFCHAMPS (2007) “Extended Family and Kinship Networks: Economic Insights and

Evolutionary Directions”, forthcoming Handbook of Development Economics Volume 4.

CUNHA.J, DE GIORGI.G, AND JAYACHANDRAN.S (2011) “The Price Effecs of Cash Versus In-Kind Trans-

fers,”mimeo Stanford University.

DE JANVRY.A AND E.SADOULET (2006) “Making Conditional Cash Transfers More Efficient: Designing
for Maximum Effect of the Conditionality” World Bank Economic Review, 20:1-29

DE WEERDT.J AND S.DERCON (2006) “Risk-sharing Networks and Insurance Against Illness”, Journal of

Development Economics 81: 337-56.

DE WEERDT.J AND M.FAFCHAMPS (2007) “Social Networks and Insurance against Transitory and Persis-

tent Health Shocks”, mimeo, Oxford University.
DEATON.A (1991) “Saving and Liquidity Constraints”, Econometrica 59: 1221-48.

DEATON.A (1992) “Saving and Income Smoothing in Cote D’Ivoire”, Journal of African Economies 1:
1-24.

DERCON.S AND P.KRISHNAN (2000) “In Sickness and in Health: Risk Sharing Within Households in Rural
Ethiopia”, Journal of Political Economy 108: 688-727.

35



DI MARO.V (2004) “Evaluation of the Impact of PROGRESA on Nutrition: Theory, Econometric Methods
and an Approach to Deriving Individual Welfare Findings from Household Data”, mimeo, University

College London.

DUBOIS.P, B.JULLIEN, AND T.MAGNAC (2008) “Formal and Informal Risk Sharing in LDCs: Theory and

Empirical Evidence”, Econometrica 76: 679-725.
FAFCHAMPS.M (2008) “Risk Sharing Between Households”, forthcoming Handbook of Social Economics.

FAFCHAMPS.M AND F.GUBERT (2007) “The Formation of Risk Sharing Networks”, American Economic

Review Papers and Proceedings 97: 75-9.

FAFCHAMPS.M AND S.LUND (2003) “Risk-sharing Networks in Rural Philippines”, Journal of Development
Economics 71: 261-87.

FOSTER.A (1993) “Household Partition in Rural Bangladesh”, Population Studies 47: 97-114.

FOSTER.A AND M.R.ROSENZWEIG (2001) “Imperfect Commitment, Altruism, and the Family: Evidence

from Transfer Behavior in Low-Income Rural Areas”, Review of Economics and Statistics 83: 389-407.

FOSTER.A AND M.R.ROSENZWEIG (2002) “Household Division and Rural Economic Growth”, Review of
Economic Studies 69: 839-69.

GENICOT.G AND .D.RAY (2003) “Group Formation in Risk-Sharing Arrangements”, Review of Economic
Studies 70(1), January: 87-113.

GINE.X, TOWNSEND.D AND VICKERY.J (2008) “Patterns of Rainfall Insurance Participation in Rural
India,” ”, The World Bank Economic Review, 22 (3), 539-566.

HAYASHI.F, ALTONJI.J.G AND L.J.KOTLIKOFF (1996) “Risk-Sharing Between and Within Families”, Econo-
metrica 64: 261-94.

JACKSON.M.O AND B.ROGERS (2007) “Meeting Strangers and Friends of Friends: How Random are So-

cially Generated Networks?”, American Economic Review 97: 890-915.
JACKSON.M.O (2008) Social and Economic Networks, Princeton University Press, Princeton.

JOHNSON.N.O (2001) “Tierra y Libertad: Will Tenure Reform Improve Productivity in Mexico’s Ejido
Agriculture?” Economic Development and Cultural Change, 49(2): 291-3009.

KARLAN.D, M.MOBIUS, T.ROSENBLAT, AND A.SZEIDL (2009) “Trust and Social Collateral”, Quarterly

Journal of Economics, forthcoming.

KINNAN.C, (2010) “Distinguishing barriers to insurance in Thai villages”, mimeo, Nortwestern

36



[46]

[55]

[56]

KINNAN.C, R.TOWNSEND (2010) “Kinship and Financial Networks, Formal Financial Access and Risk

Reduction”, mimeo, Northwestern

KOCHAR.A (1995) “Explaining Household Vulnerability to Idiosyncratic Income Shocks”, American Eco-

nomic Review Papers and Proceedings 85: 159-64.

LA FERRARA.E (2003) “Kin Groups and Reciprocity: A Model of Credit Transactions in Ghana”, Amer-
ican Economic Review 93: 1730-51.

LIGON.E (1998) “Risk-Sharing and Information in Village Economies”, Review of Economic Studies 65:
847-64.

LIGON.E, J.P.THOMAS, AND T.WORRALL (2001) “Informal Insurance Arrangements in Village Economies”,
Review of Economic Studies 69: 209-44.

LOPEZ-ACEVEDO.G (2001) “Evolution of Earnings and Rates of Returns to Education in Mexico”, World

Bank Working Paper.

LOURY.L.D (2006) “All in the Extended Family: Effects of Grandparents, Aunts, and Uncles on Educa-

tional Attainment”, American Economic Review Papers and Proceedings 96: 275-8.

MACE.B (1991) “Full Insurance in the Presence of Aggregate Uncertainty” Journal of Political Economy
99 (5): 928-956.

MAZZOCCO.M AND S.SAINI (2009) “Testing Efficient Risk Sharing with Heterogeneous Risk Preferences:

Semi-parametric Tests with an Application to Village Economies”, mimeo, UCLA.

MOFFITT.R.A. (2001) “Policy Interventions, Low-Level Equilibria and Social Interactions”, in Social Dy-
namics, ed. Steven N. Durlauf and H. Peyton Young, 45-82. Cambridge, MA: MIT Press.

MORDUCH.J (1995) “Income Smoothing and Consumption Smoothing” The Journal of Economic Perspec-
tives, 9 (3): 103-114.

MUNSHI.K AND ROSENZWEIG.M.R (2009) “Why is Mobility in India so Low? Social Insurance, Inequality,

and Growth”, mimeo Brown University.

OBSTFELD.M (1994) “Risk-Taking, Global Diversification and Growth”, American Economic Review 84:
1310-29.

RAVALLION.M AND S.CHAUDHURY (1997) “Risk and Insurance in Village India: Comment”, Econometrica
65: 171-84.

ROSENZWEIG.M.R (1988a) “Risk, Implicit Contracts and the Family in Rural Areas of Low Income Coun-
tries”, Economic Journal 98: 1148-70.

37



[61]

[62]

[67]

[68]

[69]

ROSENZWEIG.M.R. (1988b) “Risk, Private Information, and the Family”, American Economic Review 78:
245-50.

ROSENZWEIG.M.R AND O.STARK (1989) “Consumption Smoothing, Migration, and Marriage: Evidence
From Rural India”, Journal of Political Economy 97: 905-26.

ROSENZWEIG.M.R AND K.I.WOLPIN (1993) “Credit Market Constraints, Consumption Smoothing, and

the Accumulation of Durable Production Assets in Low-income Countries: Investments in Bullocks in
India”, Journal of Political Economy 101: 223-44.

SCHULHOFER-WOHL.S (2008) “Heterogeneity, Risk Sharing and the Welfare Costs of Risk”, mimeo, Uni-

versity of Chicago.

SCHULTZ.P (2004) “School Subsidies for the Poor: Evaluating the Mexican Progresa Poverty Program”,
Journal of Development Economics T4: 199-250.

SKOUFIAS.E (2005) PROGRESA and Its Impacts on the Human Capital and Welfare of Households in
Rural Mexico: A Synthesis of the Results of an Evaluation by IFPRI, Research Report 139, Washington
D.C.: International Food Policy Research Institute.

SPOLAORE.E AND WACZIARG.R (2009) “The Diffusion of Development,” Quarterly Journal of Economics,
124(2):469-529.

TOWNSEND.R (1994) “Risk and Insurance in Village India”, Econometrica 62: 539-91.

UDRY.C (1994) “Risk and Insurance in a Rural Credit Market: An Empirical Investigation in Northern
Nigeria”, Review of Economic Studies 61: 495-526.

ZELDES.S.P (1989) “Optimal Consumption With Stochastic Income: Deviations from Certainty Equiva-
lence”, Quarterly Journal of Economics 104: 275-98.

38



Table 1: Characteristics of Couple Headed Connected and Isolated Households

(1) Connected  (2) Isolated ] (4) Difference Between (5) Difference Between
Households Households (3) Difference Treatment and Control, Treatment and Control,
Connected Households Isolated Households
Mean SD Mean SD p-value p-value p-value
Household Head Characteristics:
Age 447 151 472 158 [.000] [.157] [.587]
Literate (yes=1) 73 44 .67 A7 [.000] [.124] [.643]
Ethnicity (indigenous=1) .34 .48 .38 49 [.172] [.539] [.556]
Self reported illness 112 315 120 .325 [.199] [.868] [.221]
Household Characteristics:
Wealth index 728 141 729 141 [.912] [.169] [.691]
Labor income (pesos) 273 353 276 325 [.693] [.152] [.618]
Food expenditure (pesos) 153 127 152 136 [.829] [.332] [.168]
Progresa eligibility (yes=1) 552 497 547 498 [.693] [.142] [.857]
School enroliment rate (11-16 yr old) .644 410 .657  .410 [.287] [.587] [.003]
Temporary MX labor migrants 137 344 124 329 [.200] [.117] [.212]
Permanent MX migrants .016 .124 .016 .124 [.988] [.149] [.610]
Temporary US labor migrants .0568  .366 .038 .192 [.001] [.385] [.535]
Permanent US migrants .017 128 .018 .133 [.601] [.644] [.301]
Land, livestock, other assets:
Irrigated land size (hectares) A2 1.01 14 .75 [.292] [.454] [.317]
Other land size (hectares) 2.18 4.2 221 4091 [.766] [.572] [.808]
Horses 40 1.04 .39 .99 [.544] [.300] [.218]
Donkeys 40 1.16 .39 .87 [.570] [.317] [.920]
Ox A2 74 12 1.01 [.789] [.013] [.087]
Goat 158 593 140 5.09 [.168] [.158] [.055]
Cow 116 376 110 4.12 [.520] [.431] [.877]
Chicken 7.01 816 7.98 881 [.000] [.202] [.443]
Pig 120 292 118 311 [.782] [.595] [.657]
Fridge .16 .36 .16 .37 [.591] [.151] [.904]
Stove .32 47 .29 .45 [.039] [.263] [.666]
Heater .03 A7 .03 .18 [.433] [.683] [.815]
Radio .65 .48 .64 .48 [.403] [.073] [.220]
Television 49 5 .46 5 [.015] [.020] [.582]
Car .02 15 .03 .16 [.324] [.398] [.151]
Truck .08 .28 .08 .27 [.464] [.207] [.377]
Household demographics:
Aged 0-7 130 126 125 1.28 [.059] [.721] [.831]
Aged 8-14 114 121 115 1.22 [.817] [.743] [.206]
Aged 15-18 .54 .78 .55 .78 [.610] [.350] [.364]
Aged 19 or more 265 112 265 1.10 [.983] [.045] [.869]
Child labor, age 11-16:
Engaged in labor market .27 .44 .27 .44 [0.966] [.146] [.542]
Weekly days of child labor .96 1.84 .94 1.82 [0.692] [.069] [.932]
Village characteristics:
Price index 9.53 042 9.49 043 [0.379] [0.716] [0.674]
Wealth 726 86 734 86 [0.424] [0.142] [0.880]
Marginalization index 0.48 0.75 055 0.71 [0.383] [0.951] [0.480]

Notes: couple-headed households. The p-values on the differences are reported from the corresponding OLS regressions allowing standard errors to be clustered by village. All data
is taken from October 1997 except for expenditures, which are recorded in March 1998, and illness of the household head, which is reported in November 1998. Income and
expenditures are in per adult equivalents, measured at November 1998 prices. Temporary migration refers to the household having at least one member migrate and return in the
past 12 months . Permanent migration encompasses migration to work, get married, and study. Village characteristics statistics use one observation per village.
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Fiqure 1: Investment

Panel A: Returns on Investments

Returns on Investments
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Panel B: Aggregate Investment in Schooling
Aggregate Investment in Schooling
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Panel C: Aggregate Investment in Poultry

Aggregate Investment in Poultry
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