Information Shocks and the Takeup of Social Programs

I. Introduction
Researchers have long sought to understand what drives participation in social programs.
From programs with historically high takeup such as the Earned Income Tax Credit (over 80
percent; see Scholz, 1994) to those with lower takeup such as Medicaid (50-70 percent among
eligible children; see Currie and Gruber, 1996) there is continuing discussion over how needy
individuals can more effectively be connected with benefits. Research has established that the
size of benefits and the ease of claiming them are strong predictors of participation, while factors
like stigma or fear of consequences (such as being subject to sanctions or obligations) seem to be
less important than was previously feared (Remler and Glied, 2003).
One major reason for non-participation that has been explored is a lack of information
about eligibility or program benefits. This issue receives particular attention because there are
(at least in theory) policy interventions that could directly address misinformation, particularly
via formal communication channels. Daponte et al. (1999) used an experimental framework in
which they provided customized information about Food Stamp eligibility and benefit levels to a
randomly-assigned group of low-income families, and found that participation in Food Stamps
increased substantially among this group relative to a control group. Recent work on the EITC
by Chetty and Saez (2009) indicates that providing formal information about benefit structure
(through tax preparers) can also affect responses to a program’s labor supply incentives.
Government-sponsored outreach efforts can also increase participation levels in public programs,
although the nature of the spending matters. A study of California’s Medi-Cal program outreach
concluded that money spent on application assistance and enrollment support via communitybased organizations or schools proved effective in increasing participation, while larger media
campaigns were ineffective or even counterproductive (Kincheloe and Brown, 2007). Properly
targeting the desired audiences with formal information dissemination continues to be elusive.
The more organic spread of information via informal networks – either as a supplement
to or an alternative to formal information provision – has also been established as an important
predictor of program participation. Huby and Whyley (1996), in a study on a UK social
program, find that those who have heard about the program from friends or family are 7.4 times
more likely to apply. Dahl, Loken, and Mogstad (2013) demonstrate that peer networks were
important transmission mechanisms of information about a new paternity leave policy in
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Norway. In work examining people of varying ethnic backgrounds, Bertrand, Luttmer and
Mullainathan (2000) find that eligible individuals who live amongst others who speak their same
language are more likely to participate in welfare programs. However, Aizer and Currie (2004)
suggest that measured “information” effects of such social networks are difficult to distinguish
from other features of a neighborhood, such as factors that are common to people of the same
ethnicities or socio-economic opportunities, or uniquely local methods of program
implementation. They challenge the information-sharing hypothesis by showing that
participation in a publicly-funded prenatal care program in California does not follow the
patterns one would expect if information-sharing is a driving force. They find that measured
network effects are not larger for people who are likely independently less informed -- women in
their first pregnancies as compared to later pregnancies, and immigrant women as compared to
native-born women. Their results suggest a potentially limited role for informal informationsharing in program participation decisions, at least when policy conditions are in steady state.
It may be that the information role of informal networks is not particularly important
when conditions are stable and information is widespread, but these networks could matter more
when there is new information to be disseminated. This may be particularly important when
there are confusing changes in policy that may not be consistently expressed through formal
channels during a transition period (for example, outreach literature may be outdated or
caseworkers may still be mastering new rules). However, this is difficult to study because in
such a time of policy change, it may be difficult to disentangle the participation effects of
information gaps from the effects of the actual policy changes themselves. The very information
shocks that can help us understand the role of information (by offering variation in it) are
typically attached to real policy changes that may generate substantive changes in behavior.
A unique combination of events provides us with an opportunity to explore program
participation during an information shock that does not correspond to an actual policy change in
that program. In the mid-to-late 1990s, the U.S. passed major welfare reform legislation that
changed some assistance programs but not others. Programs like cash welfare and Medicaid
experienced major eligibility changes, including a delinking of cash welfare eligibility and
Medicaid eligibility that moved away from a one-stop approach to obtaining public assistance.
There is evidence in the literature on these programs that there was substantial confusion and
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concern that influenced participation in an array of assistance programs. For example, Stuber et
al. (2000) found via individual surveys that confusion about welfare reform as it applied to
Medicaid eligibility was rampant and reduced participation in Medicaid.
One program that was left unchanged was the Special Supplemental Nutrition Program
for Women, Infants, and Children (WIC), a widely-used nutritional assistance program available
to pregnant and post-partum women and their newborns and young children. Since our goal is to
examine the program participation effects of an information shock as distinct from an eligibility
change, the unchanged WIC program provides an ideal setting for our analysis. Past work has
established that a variety of demographic and (to a lesser extent) program characteristics are
predictive of WIC participation (Bitler, Currie, and Scholz, 2003). State-specific costs of
participation and benefits from participation have been shown to matter in important ways.
Documentation requirements have a deterrent effect on participation (Swann, 2005; Tiehen and
Jacknowitz, 2006), while higher-value food packages or adjunctive eligibility for WIC through
other program participation can raise WIC participation (Bitler, Currie, and Scholz, 2003). The
confusing policy environment of welfare reform represents a new (temporary) cost to getting
accurate information about the WIC program, thus potentially deterring participation. In this
paper we use rich microdata from Florida to gauge the degree to which informal information
channels might help to buffer the information shock of welfare reform, ameliorating the
reduction in program participation that typically accompanies such shocks. We attempt to
identify a role of informal networks that is not likely to be due to local implementation of public
programs by accessing a database of detailed natality and program participation records for all
Florida births in a 6-year period surrounding welfare reform. We specifically want to see
whether people who live near other similar people are more likely to be buffered against the
information shock and thus less likely to experience a dip in WIC participation.
While it is generally difficult to define “similar people,” we are able to use information
on national origin and geographic location that allows us to move beyond definitions based on
general race or ethnicity (as in Aizer and Currie, 2004) or language (as in Bertrand et al, 2000).
Because we have the full population of births in Florida over several years, we are able to use a
convenient subsample of the population in which identification of networks is fairly natural: We
concentrate our attention exclusively on a set of Spanish speakers not born in the United States
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(whom we'll call Hispanic immigrants for the purposes of clarity, even though some, like Puerto
Ricans, are U.S. citizens by birth) who were eligible to receive WIC during pregnancy, as
evidenced by the fact that their birth was funded by Medicaid.1 We compare changes in WIC
participation amongst Spanish speakers living in neighborhoods with a larger concentration of
individuals from their place of origin to those with a smaller concentration of individuals from
their place of origin, holding constant the size of the immigrant population and the share of
immigrants in the neighborhood who are Hispanic. We focus on individuals born outside the
United States in Spanish-speaking areas because we want to ensure that any differences in
behaviors across groups are not due to language differences.
Florida is an outstanding place to study these effects, because there are very large
populations of young women who were born in Cuba, Mexico and Puerto Rico, and individuals
born in these locations live in a variety of neighborhood types from immigrant-scarce to
immigrant-dense.2 By controlling directly for the interaction between time and the size of the
Hispanic population in the neighborhood, we can avoid confounding the effect of own-origin
concentration with the role of language or of treatments of Hispanic immigrants in local policy
implementation surrounding welfare reform. While it is still possible that local policy
implementation could differ in ways that would affect, say, Mexican women in predominantly
Cuban neighborhoods differently than they affect Mexican women in predominantly Mexican
neighborhoods, it seems more plausible to believe that country-of-origin information flows are at
work. As such, our identification strategy provides us with the opportunity to separate the
effects of having more same-origin individuals nearby, independent of factors such as language
density in a community that could reflect differential program implementation.
We find strong evidence to support the notion that living in a community with many
individuals from one’s own country of origin mediated the information shock faced by
immigrant women in the wake of welfare reform. We observe that Hispanic immigrants, who as
a group had reached the same level of WIC participation as native-born women during the period
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A family income cap of 185% of the federal poverty level applied both for WIC during pregnancy and Medicaid
during pregnancy. See Florida Department of Children and Families (2009).
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There are large numbers of young Hispanic women born in other countries as well, but these other Spanish
speaking countries, primarily in South and Central America, are combined in the birth vital records.
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immediately prior to welfare reform, experienced the same dip in WIC participation as did
native-born mothers during the welfare reform period. But Hispanic immigrants residing in
neighborhoods with high own-origin populations did not experience this dip in participation
during the welfare reform period. Indeed, similar to Dahl, Loken, and Mogstad's (2013) findings
of a "snowball effect" associated with social networks, we find that women living in own-origindense neighborhoods continued to have higher participation in WIC several years after the initial
information shock. Our results hold up to a variety of alternative specifications as well as very
highly-parameterized models in which we simultaneously compare two groups of women living
in the same neighborhood, or giving birth in the same hospital. We find this to be true even when
we account for formal information dissemination by controlling for proximity to the nearest WIC
office, and we validate the information explanation more fully by showing larger social network
effects for first-time mothers. These results indicate that any negative WIC participation effects
of uncertainty surrounding welfare reform were much smaller when social networks were likely
stronger.

II. The changing policy climate of the mid-1990s
The mid-1990s were a time of transition in the social safety net. Major changes in cash
welfare programs began with waivers approved by the U.S. Department of Health and Human
Services that allowed states to change the rules of welfare program implementation and
culminated in the Personal Responsibility and Work Opportunity Reconciliation Act
(PRWORA), signed into law in August 1996.3 The major elements of the reform were the
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Florida, where we conduct this analysis, began its experimentation with welfare reform in February 1994, when it
introduced the Family Transition Program (FTP) in two counties -- Alachua (Gainesville) and Escambia (Pensacola)
-- as a very small-scale randomized demonstration experiment. The FTP demonstration was expanded to eight
counties in September 1995, including larger counties such as Duval (Jacksonville), Orange (Orlando) and Pinellas
(St. Petersburg). A search of Google news archives from late 1995 indicates that this expansion was receiving
considerable attention in newspapers in areas not immediately affected, such as Miami, Fort Lauderdale, and
Sarasota. The state was actively gearing up to enact statewide welfare reform during this period, as evidenced by
the fact that the FTP program was officially implemented statewide only two months after the passage of PRWORA.
Note that there was almost no statewide media attention in 1994 surrounding the introduction of the small-scale
demonstration project, so there is strong reason to believe that the "welfare reform" era in Florida began in late
1995, affecting women who were giving birth as early as, say, December 1995 or January 1996. Because of the
timing of the policy changes and news attention, we treat calendar years as a natural measure of describing overtime changes, though we also report results at the quarterly level.
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introduction of a time limit to federal funds spent on each recipient, a transition from matching
federal funds to state-specific block grants, and a commensurate surrendering of authority to
states for designing and implementing their own programs (which could include work
requirements and various forms of sanctions). These changes effectively eliminated the
entitlement nature of cash assistance. New restrictions in eligibility showed immediate effects
via reduced participation: Welfare caseloads fell by 30 percent for the nation as a whole between
January 1996 and March 1998, with Florida caseloads falling by 49 percent (Urban Institute,
1999).
PRWORA also delinked cash assistance from Medicaid, with additional changes in
Medicaid eligibility for some immigrants.4 Medicaid became a stand-alone program with
potentially distinct eligibility guidelines, and thus individuals previously participating in both
programs could become ineligible for Medicaid, cash assistance, or both. In addition, PRWORA
eliminated the Medicaid funding of immigrants during the first 5 years of their residency in the
United States. While some states covered these immigrants using state funds, Florida did not.
However, pregnant immigrants in Florida continued to be presumptively eligible for Medicaid
for 45 days of the prenatal period, somewhat reducing the consequences of the eligibility
restrictions for pregnant immigrants (our population of interest given our focus on prenatal WIC
participation). Undocumented immigrants were not eligible for Medicaid before or after
PRWORA, so there was no policy change in that case; undocumented immigrants continue to be
eligible only for emergency department services (Minkoff, 2002). Undocumented immigrants'
eligibility for Medicaid as a payer for births remained unchanged, as did eligibility (whether for
American citizens or undocumented immigrants) for the WIC program.
One might reasonably expect both citizens and immigrants to experience confusion in
light of these policy changes. Stuber et al. (2000) provides clear survey evidence of confusion
about welfare reform as it applied to Medicaid. In a sample of families with one or more
Medicaid recipients or potentially eligible individuals, Stuber et al. (2000) found that 37 percent
of surveyed individuals believed (erroneously) that cash welfare work requirements applied to
individuals on Medicaid (and 19 percent were unsure). In addition, 28 percent erroneously
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There were also limits placed on food stamp participation of immigrants, which provide part of the explanation for
falling food stamp caseloads during the welfare reform period (Currie and Grogger, 2001).
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believed that Medicaid had the same new time limits as cash assistance (and 30 percent were
unsure). Since some changes were specific to immigrants, one might expect even more
extensive confusion among that population; Stuber et al. (2000) found that 62 percent of
respondents answered positively to the statement, “Immigrants are afraid to apply [for
Medicaid].” Mazzolari (2004) and Kandula et al. (2004) document reductions in immigrant
program participation associated with the chilling effects of the policy climate, and Watson
(2010) shows the importance of regional differences in immigration law enforcement in
explaining differences in the chilling effects of welfare reform.5 Since medical and social
service professionals are potentially important sources of information about WIC (and not just
Medicaid and cash welfare), one might expect confusion about Medicaid or cash assistance
eligibility to potentially affect WIC participation as well, especially among immigrants. Indeed,
we find a dip in WIC participation that is coincident with welfare reform despite the consistent
eligibility standards of the WIC program over this period.

III. Births and program participation of Spanish-speakers in Florida
We use a large-scale administrative dataset from Florida to examine WIC participation
patterns near the time of welfare reform. Our identification strategy distinguishes the effects of
own-origin population density from factors such as local implementation of policies that vary
temporally, program implementation that affects speakers of one language differently from
speakers of another, or language barriers that may have nothing to do with social networks. The
rich data allow us to focus our study on a very tightly-defined population -- women who were
born in Cuba, Mexico or Puerto Rico, the three Spanish-speaking places outside of the United
States that are identified on the birth certificate.6 Of course, even though all three groups of
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Welfare reform also had effects on program participation in other dimensions, such as health care utilization. See,
e.g., Bitler, Gelbach and Hoynes (2005).
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The birth certificate does have a space to enter in another place of birth for the mother, but the evidence suggests
that either few people enter data in this space or that it rarely is entered into the official records. Fully 97.6 percent
of those marking "other country" on the birth certificate have "other country" recorded in the space where a country
would be named. As a consequence, while the birth records and the American Community Survey are within onetenth of a percentage point of the rate of births to mothers born in Cuba, Mexico, and Puerto Rico, the American
Community Survey reports an order of magnitude more mothers born in countries such as Colombia and the
Dominican Republic. In addition, while the birth certificate lists "Filipino" as an ethnicity choice, only a small

7

women are treated identically by the WIC program, women from these three locations differ
along other dimensions besides language spoken: Puerto Ricans are U.S. citizens by birth, while
many Mexicans are undocumented immigrants. Our goal is to see whether people who are
language-minority but share the same language respond differently to an information shock
depending on whether they live near others who share more with them than a common language.
In some specifications, we explore the sensitivity of our results to including or excluding certain
groups of women from the analysis.
We begin by describing the patterns of births to these Hispanic immigrants in Florida in
the years surrounding welfare reform. We make use of data on all live births in Florida between
1994 and 1999 provided to us by the Florida Department of Health, matched with indicators of
WIC and Medicaid participation during pregnancy. During this time period the number of births
in Florida was increasing, with about 16,000 births per month in 1994 and about 16,500 births
per month in 1999. Figure 1 zeroes in on the share of immigrants as a percentage of total births
in Florida: The number of births to immigrant women increased by an even larger degree during
this period, from 22 percent of all births in 1994 to 26 percent of all births in 1999, and the
percentage of births to Hispanic immigrant women increased from under 13 percent in 1994 to
over 15 percent in 1999. The percentage of all births to mothers born in Cuba, Mexico and
Puerto Rico -- the places of birth of the mothers in our study population -- increased from 6
percent in 1994 to 8 percent in 1999.

And as can be seen in Figure 1, these percentages have

been approximately monotonically increasing over the entire study period; there is no evidence
that immigrant births changed in any sudden ways over the time series. We further restrict our
study to women who we know were eligible for WIC during pregnancy, as evidenced by the fact
that the birth was paid for by Medicaid. One might be concerned that variation over time in
selection into Medicaid benefits (and thus into our sample) could complicate identification, but
we find that the overall fraction of Hispanic-immigrant new mothers who participate in Medicaid
in Florida did not change much over the period of our analysis (see Figure 2). Our final study
population is the set of 45,528 births to women from Cuba, Mexico or Puerto Rico who
participated in Medicaid and thus were eligible for WIC during pregnancy and resided in a zip
fraction of Filipino women in the United States report Spanish as their first language. We therefore are only
comfortable using data for mothers born in Cuba, Mexico, and Puerto Rico.
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code with at least ten births (regardless of immigrant status) in each of the six calendar years of
the study.7
While the fraction of births to Hispanic immigrants (either those from the countries
considered in this study or overall) changed only gradually over our study period, the relative
WIC participation rates of Hispanic immigrants versus native-born eligible women changed
quite dramatically. As can be seen in Figure 3, at the beginning of the study period Hispanic
immigrants' WIC participation rate was more than ten percentage points lower than the overall
participation rate, but by the end of the period Hispanic immigrants' participation rates actually
exceeded the native-born participation rate. The reversal can be linked to two time periods: First,
in late 1995 Hispanic immigrants' WIC participation rates increased sharply to catch those of
native-born participation rates. Second, while both Hispanic immigrants' and native born eligible
mothers' participation rates dipped during the welfare reform period of 1996 and 1997, the
participation rates of Hispanic immigrants remained in steady state moderately higher than that
of native-born mothers. These patterns lead us to consider whether the neighborhoods and social
networks that Hispanic immigrants occupy could play a role in explaining these findings.

IV. Informal networks as information channels
Our objective is to identify whether informal networks played a role in the degree to
which prenatal WIC participation rates changed in the "information shock" period surrounding
welfare reform. While it is impossible to measure social networks directly in the administrative
datasets available to us, we believe that immigrant women are more likely to be acquainted with
and share information with other women of their same nationality than they are with other
immigrant women from different nationalities. We therefore hypothesize that immigrant women
who live near other immigrant women from the same country will have better information about
program rules than might immigrant women who live in communities with fewer immigrants

7

We make this last restriction because we calculate the immigrant percentages based on the observed attributes of
mothers living in zip codes, and wish to ensure that we have a reasonably-sized denominator for these calculations.
In practice, this sample restriction has tiny effects on our overall sample size; only 3.4 percent of all mothers in
Florida (and 2.8 percent of Hispanic immigrant mothers) lived in zip codes that do not meet this restriction, and the
median mother lived in a zip code with 307 or more births in each year of the study (393 for Hispanic immigrants.)
The tenth percentile mother lived in a zip code with 64 or more births in each year (100 for Hispanic immigrants.)
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from the same country. But as Aizer and Currie (2004) point out, correlations between
concentration of an ethnicity in a neighborhood and members of that ethnicity's propensity to
participate in a program could reflect many factors, including local program implementation.
Our strategy is to distinguish between immigrant neighbors from one's own country and
immigrant neighbors who simply share the same language; thus we can more distinctly identify
the potential for information networks amongst immigrant women.
In order to compare immigrant women in communities with few neighbors from the same
country to those in communities with many neighbors from their country of origin, we must have
immigrant women living in a variety of communities that differ both by (1) the concentration of
Hispanic immigrants in the neighborhood and (2) the concentration of Hispanic immigrants of
their same national origin. As can be seen in Figure 4, Hispanic immigrant women live in a wide
variety of neighborhoods, as defined by the share of all births to Hispanic immigrants. While
some live in neighborhoods with almost no other Hispanic immigrant mothers, others live in
neighborhoods where more than four-fifths of all new mothers are Hispanic immigrants. More
to the point of the paper, Figure 5 presents information about the degree to which Hispanic
immigrants live in neighborhoods that vary considerably in the concentration of immigrants from
their own countries. There are some women who live in neighborhoods with very few
immigrants from their same place of origin, while other women live in neighborhoods in which
one-third, one-half, or more of the women giving birth are also immigrants from the same place
of origin. It is clear that there exists substantial variation in the composition of the neighborhoods
in which Hispanic immigrants reside; the question is whether these differences in composition
can explain differences in WIC participation rates during a period in which information is
disrupted.
To fix ideas, we begin by presenting a time-series figure that compares native-born
participation rates to Hispanic immigrant participation rates, separated by the percentage ownorigin in the neighborhood. As seen in Figure 6, Hispanic immigrants' participation rates began
the study period below native-born participation rates regardless of the degree of own-origin
concentration. The time series plots in high and medium percent own-origin communities track
one another very closely in the pre-welfare reform period. Following welfare reform, however,
the time series of low and medium percent own-origin track the native-born participation rates
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very closely, with the high own-origin concentration neighborhoods steadily ahead over the rest
in terms of participation. Figure 7 zeroes in on our identifying variation, as it presents the
breakdown by residual percent own-origin after controlling for percent immigrant and percent
Hispanic immigrant. The time series patterns are even clearer in this figure. The remainder of the
paper involves placing confidence bands around variations on this basic theme.

V. Estimates of the effects of social networks on participation during information shocks

Our estimating equation of interest is
Wizt = αt + θz + βMiz·tt + γHiz·tt + δOiz·tt + σXizt + εizt ,

(1)

where W represents the WIC participation during pregnancy of mother i living in neighborhood z
during time t, M represents the percentage of births to immigrant women in the mother's
neighborhood, H represents the percentage of births to Hispanic immigrants in the mother's
neighborhood, O represents the percentage of births to immigrants from the mother's home
country in the mother's neighborhood, and X represents a set of mother-specific covariates
(maternal age, education level and country of origin.) The coefficients α, β, γ and δ are all
vectors, with different coefficients estimated for each quarter8 between January 1994 and
December 1999. We control for neighborhood fixed effects θ to reflect the fact that there may be
systematic differences in program takeup at the neighborhood level that are time-invariant. Our
coefficients of interest are the δs, the estimated relationships between the fraction of own-origin
women in the neighborhood and a mother's WIC participation during pregnancy, holding
constant the immigrant concentration and Hispanic immigrant concentration in the
neighborhood, at different points in time. We cluster all the standard errors at the neighborhood
level, and we measure the neighborhood as the zip code of residence at the time of the birth.
8

Here and throughout the paper, when we refer to a quarter, we are referring to the quarter-year combination, so that
all of our models interacting quarter with various variables have 24 interactions to reflect the 6 years. We have also
estimated the same models using monthly interactions, and the pattern of results is fundamentally the same. In
practice, for ease of interpretation we aggregate the quarterly interaction coefficients to the annual level in most of
our analyses presented herein.
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Again, we limit our analysis to pregnancies in which the births were funded by Medicaid, so that
we know that all women in the study, even undocumented immigrants, were eligible to
participate in WIC during their pregnancies.
While our primary specifications rely on the notion that neighborhoods with different
attributes may respond differently during the information shock period around welfare reform, it
is important to note that neighborhoods are likely settled by different types of individuals who
might react differently to the information shock. There is little evidence that high school
dropouts and high school graduates live in different types of neighborhoods in terms of
immigrant densities -- the typical neighborhood occupied by a high school dropout in our
population is 17.8 percent own-origin immigrant, as compared with 17.0 percent own-origin
immigrant in the typical neighborhood occupied by a high school graduate (p=0.647). However,
there is a strong age gradient in the likelihood of living near other immigrants from one's own
country of origin: While neighborhoods occupied by immigrants 20 and under averaged 15.4
percent own-origin immigrant, this figure rises monotonically with age, from 16.8 percent for
those aged 21-25 to 18.3 percent for those aged 26-30 to 19.5 percent for those aged 31 and older
(p=0.000). Note that this is likely due to differential location patterns at the time of immigration
rather than any general patterns leading immigrants to move to relatively homogeneous
neighborhoods as they age: When we compare the neighborhood attributes of the 4,679 mothers
in our study who moved zip codes between births, we find that 33.6 percent moved to
neighborhoods with percent own origin more than 3 percentage points above their previous
neighborhood, 33.4 percent moved to neighborhoods with percent own origin more than 3
percentage points below their previous neighborhood, and 33.0 percent moved to neighborhoods
with percent own origin within 3 percentage points of their previous neighborhood. Nonetheless,
as a further check to ensure that we are not ascribing network effects to other changes occurring
in specific neighborhoods housing particular types of immigrants, in some specifications, we go
further still and estimate models with time-specific neighborhood-specific fixed effects:
Wizt = αzt + βMiz·tt + γHiz·tt + δOiz·tt + σXizt + εizt .
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(2)

In these highly parameterized specifications, we explicitly compare Cubans to Puerto Ricans to
Mexicans within the same neighborhood at the same time. In addition, because there exists the
possibility that women using the same types of medical services might receive different types of
information (as suggested by Aizer and Currie, 2004), we also estimate variants of equation (2)
with birth hospital-by-time fixed effects rather than neighborhood-by-time fixed effects. We
report the results of these various specifications below.
The first row of Table 1 reports the results of the estimates of equation (1), in which all
coefficient estimates are aggregated to the annual level and compared with 1994 for ease of
interpretation. (The quarterly version of this same table is presented graphically in Figure 8.) As
can be seen in the table, there is no apparent differential effect of being in a high own-origin
neighborhood in 1995 versus 1994, in the period before welfare reform began in earnest in
Florida. But in 1996 a gap that is large in magnitude and statistical significance opened up: For
every ten-percentage-point increase in the percentage own-origin in a neighborhood, holding
constant time-specific effects of percent immigrant and percent Hispanic immigrant and timeinvariant neighborhood fixed effects, a woman's WIC participation rate increased by three
percentage points. And even in the longer-run, this differential effect appears to have stabilized
at about a two percentage point jump. These results present evidence that having more women
from the same place of origin increased a woman's likelihood of participating prenatally in the
WIC program during a time of general confusion about eligibility.
While we would have ideally been able to compare across a wider range of nationalities,
we are limited by the construction of the administrative data to only compare Cubans, Mexicans,
and Puerto Ricans. While these groups are all equally eligible for WIC, they vary considerably in
their eligibility for other programs, and they received very different treatments during welfare
reform. Puerto Ricans are American citizens, while the minority of Cubans and Mexicans are
American citizens.9 It is therefore useful to know whether our results are driven by Puerto
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According to the 2000 Census of Population, 17 percent of Mexican-born new mothers and 46 percent of Cubanborn new mothers in Florida were American citizens. The birth records do not report the citizen status or
documentation status of mothers giving birth.
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Ricans, whose security as American citizens is not in question.10 Therefore, in the second row of
Table 1 we repeat the analysis looking only at Cubans and Mexicans. The point estimates are
slightly larger when we exclude Puerto Ricans, implying that the results are more driven by the
groups where the minority are American citizens rather than the group where all members are
American citizens.11
We are agnostic about exactly when the welfare reform era began in Florida because we
have no way of knowing exactly how much information had spread throughout the state, and
when exactly the information spread. That said, it is possible to look separately at the eight
counties in which welfare reform was implemented first via Florida's September 1995 Family
Transition Program waiver and the 59 counties still nominally under the pre-welfare reform
regime until the middle of 1996. The third and fourth rows of Table 1 differentiate the births
into counties with early implementation and counties with later implementation; because the
sample size of women in the early implementation counties is so small (15.9 percent of the study
population, and largely concentrated in a handful of zip codes), the point estimates are too
imprecise to draw conclusions. However, the raw magnitudes of the estimates at least are quite
large in the early implementation counties. While the larger estimated results are consistent with
an information shock and informal network story, we are too uncertain to want to make that
claim, and report the disaggregated results purely for the sake of completeness.
We hypothesize that immigrant women might be especially reliant on information
channels when the pregnancy is their first, so we next restrict the analysis to first pregnancies.
This is a particularly important check of the information channels story, since Aizer and Currie
(2004) suggest the first birth comparison can be an important way to identify the women likely to
be most sensitive to information about social programs. As can be seen from the fifth and sixth
rows of Table 1, the estimated effects of having a larger fraction of women in the neighborhood
who were themselves immigrants from the same country are substantially larger when restricting
10

Even if the results were driven by Puerto Ricans, this would not invalidate our study, as this is a study about
information rather than immigration per se, but a set of results driven by Puerto Ricans may raise other questions
about interpretation.
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While we also attempted to examine the effects for Cubans and Mexicans separately, we found results to be very
sensitive to alternative reasonable functional forms; it seems we cannot confidently identify such distinctions from a
dataset of this size.
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the study population to first births. This is particularly important in the medium-to-long-run,
suggesting a snowball effect phenomenon – in which one person who is induced to participate
then helps induce others – similar to that found by Dahl, Loken, and Mogstad (2013) in their
study of the takeup of Norwegian paternity leave benefits.
Finally, we might expect that women who sign up for Medicaid very early in their
pregnancies may be generally more informed and have less need for socially-provided
information. Our data allow us to distinguish between women whose Medicaid spells are longer
than or shorter than 180 days, and we hypothesize that the WIC participation of women who
signed up for Medicaid later will be more sensitive to informal information channels. Rows
seven and eight of Table 1 are consistent with this behavior in 1996 and suggest that it may
continue in the subsequent years.

Robustness checks
Because people with different likelihoods of participating in the program at different
times might have settled in different neighborhoods, as an extra check we repeat the same
analysis but include zip-code-by-time fixed effects (equation (2) above.) In this specification,
we are now directly comparing different own-origin groups in the same neighborhood at the
same time, and identifying solely off of the relative sizes of the different Hispanic national
groups in the neighborhood. The results, reported in the second row of Table 2, are less
statistically significant than those in the previous specifications, but the pattern of findings -- that
the larger the own-origin group in the neighborhood, the more likely a Hispanic immigrant was
to participate in WIC during pregnancy during the information shock period -- persists.
Likewise, in the third row of Table 2 we estimate a variant of equation (2) in which we control
for hospital-by-time fixed effects to take into account the possibility that different medical
facilities cater to different populations of mothers; the results still suggest that Hispanic
immigrants are more likely to participate in WIC when they have more own-origin immigrant
mothers in their neighborhood.
We next consider whether the results are robust to a different measure of geographic
concentration of immigrants, calculated not from the birth records themselves but from the 2000
Census of Population. We use Census figures to calculate the share of women with young
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children in each Public-Use Microdata Area (PUMA) in Florida who are immigrants, Hispanic
immigrants, or of Puerto Rican, Mexican, or Cuban origin. Though these counts are based on
considerably larger geographical units (there are about seven zip codes for each PUMA on
average) and so they therefore are less precise measures of a community, and though PUMAs are
considerably more ethnically heterogeneous than are zip codes in general, they should provide at
least some information about neighborhood composition. The results are reported in the fourth
row of Table 2. While the results are slightly smaller (with the increase in participation rates
associated with percentage own-origin in the community being gradual between 1995 and 1997
rather than more immediate in 1996) the pattern of results remains consistent even with this
weaker definition of neighborhood coming from a different data source. These robustness
checks support our conclusion that the larger the concentration of women from one's own
country of origin, the more likely that a woman will have participated in the WIC program
during the period in which information about program eligibility was disrupted.
In addition, we conduct a series of falsification tests to help to ensure that the results that
we generate are not merely a statistical artifact or, alternatively, driven by compositional changes
in the population of Hispanic immigrants giving birth. Table 3 presents the results of falsification
tests in which we replace WIC participation as a dependent variable with three alternate
dependent variables -- maternal age, a dummy for whether the mother is a high school dropout,
and a dummy for whether this is not the first birth. As can be seen in Table 3, there is no pattern
in the results in these falsification tests. Therefore, we are more confident that the results
reported herein are due to genuine responses in WIC participation of women facing different
local conditions.

VI. Program office proximity as a substitute for local network
Our results are consistent with a story that local networks of own-origin individuals play
a role in mitigating information shocks. This finding begs the question of whether government
agencies might be able to place offices strategically to help to mitigate information shocks as
well. In order to gauge the degree to which program office proximity might serve as a substitute
for informal networks, we repeat the above analyses, but augment the model with a series of
WIC office-proximity-by-time variables. Specifically, we include a variable regarding WIC
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office proximity, where we observe whether a WIC program office was within two miles of the
centroid of the zip code (42.3 percent of the population.) This measure of WIC office proximity
is not perfect; most importantly, the earliest information we have about specific locations of WIC
offices in Florida is in 1998, so we may be measuring WIC office locations during the
information shock period with error. That said, we have reason to believe that this measurement
error is not very large: For instance, in 1998, zip codes with WIC offices within two miles had a
2.8 percent higher takeup rate than those where the nearest WIC office was over two miles away,
and in 1994, the first year of our data, the difference was a statistically indistinguishable 1.7
percent. If there was a major change in WIC office locations during our study period, it is not
being reflected in substantial changes in WIC takeup patterns.
Table 4 presents our head-to-head comparisons of the estimated effects of percent ownorigin in the neighborhood at different time periods to the estimated effects of having a
proximate WIC office during the same time period. As can be seen in the table, we do not
observe statistically significant estimated effects of WIC office proximity during the critical time
period, and to the extent to which the WIC office proximity interactions are substantial in
magnitude, they have a negative sign, indicating that if anything, having a WIC office nearby
might have reduced, rather than enhanced, WIC takeup amongst our population during the
information shock time period. On the other hand, our estimated social network effects remain
robust to the inclusion of the WIC office time interactions. While these results are not
conclusive, they provide additional evidence that program office proximity is not a substitute for
informal networks during information shocks.
While WIC office proximity appears to not be a substitute for informal networks, this
proximity might still affect the degree to which social networks influence program participation
in a time of information shocks. We therefore estimate models in which interact our percent
own-origin measure with a measure for WIC offices within two miles. The interactions are
negative though statistically insignificant, while the estimated effects of percent own-origin on
WIC participation remains strong and positive. Therefore, there is little evidence to suggest that
merely placing more offices nearby in a time of widespread confusion does a better job than
indicators of local networks in stimulating WIC participation. We intend to explore this
relationship further in future research.
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VII. Conclusion
We present new evidence suggesting that social networks provide information that might
help to reduce confusion during information shocks. We employ a unique dataset and empirical
methodology that allow us to rule out local program implementation factors, ethnic background
itself, or shared language as explanations for why program participation is higher in communities
where informal networks are likely to be stronger. Since we are controlling for ethnic
background, we are able to disentangle the effect of the density of the social network from the
ethnicity of the network in our analysis. While we do not provide long-run equilibrium
explanations of correlations amongst similar individuals in their economic activity or program
participation, this research does indicate that social networks may play an important role in the
short run. That said, the fact that the results appear to persist for several years beyond the time of
the initial information shock suggests that there may be ongoing effects, a la Dahl, Loken, and
Mogstad (2013), in operation.
The fact that we find that program office proximity itself is not related to changes in WIC
program takeup during the information shock period but measures of informal networks seem to
be influential suggests that government agencies desiring to increase program takeup among
eligible potential participants may wish to consider a wide variety of information diffusion
methods, rather than relying solely on locating program offices in strategic locations. Our
evidence on the potential role of social networks suggests that using these informal networks to
spread information about eligibility rules and benefits may be successful in reducing the
likelihood of major reductions in program participation in periods of information shocks.
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Table 1: Estimated effects of percent own-origin in neighborhood on the probability of WIC
participation; estimates aggregated to the annual level, compared with 1994

Baseline results
Only Mexicans and Cubans
Counties with early implementation
Counties with later implementation
Women with prior birth experience
First births
Those with Medicaid > 180 days
Those with Medicaid < 180 days

1995
-0.012
(0.072)
0.075
(0.083)
-0.821
(1.521)
-0.046
(0.072)
-0.080
(0.102)
0.097
(0.120)
0.047
(0.129)
-0.067
(0.104)

1996
0.316***
(0.092)
0.562***
(0.118)
1.388
(1.687)
0.272***
(0.095)
0.280***
(0.101)
0.377***
(0.142)
0.162
(0.110)
0.329**
(0.142)

1997
0.173*
(0.098)
0.314***
(0.121)
0.503
(1.522)
0.215**
(0.109)
0.086
(0.109)
0.310**
(0.139)
0.115
(0.145)
0.120
(0.124)

1998
0.212**
(0.101)
0.331***
(0.127)
0.942
(1.561)
0.266**
(0.109)
0.106
(0.116)
0.364***
(0.125)
0.103
(0.171)
0.200
(0.134)

1999
0.260***
(0.091)
0.372***
(0.110)
0.232
(1.488)
0.279***
(0.099)
0.140
(0.110)
0.449***
(0.140)
0.159
(0.158)
0.258**
(0.117)

Notes: Standard errors clustered at the zip code level are reported beneath coefficient estimates.
The dependent variable is an indicator for maternal WIC participation during pregnancy. Model
specifications include zip code fixed effects, controls for dummy variables for maternal
education and maternal place of origin, and quarter-specific zip code-level percent immigrant
and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the
quarter-specific coefficients on zip code own-origin percentage, compared with 1994. While full
tables of results are available upon request, we note here that under the baseline specification the
annual coefficients on “percent immigrant” are generally positive, and are large (around 0.3) and
statistically significant in 1997 and 1998; coefficients on “percent Hispanic immigrant” are
generally negative but statistically insignificant. Estimates marked ***, **, and * are statistically
significant at the 1, 5, and 10 percent levels, respectively. Number of observations: 45,528 births
in 778 zip codes.
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Table 2: Heterogeneity in the estimated effects of percent own-origin in neighborhood on the
probability of WIC participation, by model specification; estimates aggregated to the annual
level, compared with 1994
1995
Baseline results
-0.012
(0.072)
Adding zip code x quarter fixed effects -0.201
(0.109)
Adding hospital x quarter fixed effects -0.039
(0.080)
Key variable measured using Census
-0.113
data instead of birth records data
(0.093)

1996
0.316***
(0.092)
0.149
(0.121)
0.325***
(0.094)
0.063
(0.100)

1997
0.173*
(0.098)
0.209*
(0.115)
0.327***
(0.094)
0.195*
(0.102)

1998
0.212**
(0.101)
0.222*
(0.126)
0.399***
(0.088)
0.202*
(0.121)

1999
0.260***
(0.091)
0.213*
(0.128)
0.389***
(0.102)
0.285**
(0.117)

Notes: Standard errors clustered at the zip code level are reported beneath coefficient estimates.
The dependent variable is an indicator for maternal WIC participation during pregnancy. Model
specifications include zip code fixed effects, controls for dummy variables for maternal
education and maternal place of origin, and quarter-specific zip code-level percent immigrant
and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the
quarter-specific coefficients on zip code own-origin percentage, compared with 1994. Estimates
marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively.
Number of observations: 45,528 births in 778 zip codes.
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Table 3: Falsification tests: Estimated effects of percent own-origin in neighborhood on certain
maternal attributes; estimates aggregated to the annual level, compared with 1994

Baseline results
Dependent variable: Maternal age
Dependent variable: Mom has fewer
than 12 years of education
Dependent variable: Not the first birth

1995
-0.012
(0.072)
-0.334
(0.803)
0.173**
(0.073)
0.018
(0.071)

1996
0.316***
(0.092)
-0.117
(0.945)
0.057
(0.072)
0.041
(0.076)

1997
0.173*
(0.098)
-0.331
(0.789)
-0.013
(0.061)
-0.069
(0.071)

1998
0.212**
(0.101)
0.875
(1.014)
0.072
(0.068)
0.020
(0.082)

1999
0.260***
(0.091)
0.465
(1.045)
0.082
(0.072)
-0.003
(0.077)

Notes: Standard errors clustered at the zip code level are reported beneath coefficient estimates.
The dependent variable in the first row is an indicator for maternal WIC participation during
pregnancy. Model specifications include zip code fixed effects, controls for dummy variables for
maternal education and maternal place of origin, and quarter-specific zip code-level percent
immigrant and percent Hispanic immigrant. The coefficient estimates reported are annual
averages of the quarter-specific coefficients on zip code own-origin percentage, compared with
1994. Estimates marked ***, **, and * are statistically significant at the 1, 5, and 10 percent
levels, respectively. Number of observations: 45,528 births in 778 zip codes.
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Table 4: The relative influence of percentage own-origin versus local availability of a WIC office
on WIC participation; estimates aggregated to the annual level, compared with 1994

1995
Baseline results
-0.012
(0.072)
Percent own-origin in zip code
-0.037
(0.084)
WIC office within 2 miles of zip code
0.003
centroid
(0.023)
Percent own-origin in zip code
0.024
(0.121)
WIC office within 2 miles of zip code
0.018
centroid
(0.030)
Percent own-origin x WIC office within -0.103
2 miles of centroid
(0.130)

1996
0.316***
(0.092)
0.265***
(0.097)
-0.037
(0.028)
0.355***
(0.137)
-0.015
(0.036)
-0.142
(0.123)

1997
0.173*
(0.098)
0.239**
(0.100)
-0.031
(0.027)
0.275*
(0.148)
-0.021
(0.037)
-0.062
(0.139)

1998
0.212**
(0.101)
0.209**
(0.102)
-0.046
(0.033)
0.228
(0.152)
-0.040
(0.044)
-0.031
(0.141)

1999
0.260***
(0.091)
0.325***
(0.126)
-0.019
(0.029)
0.441***
(0.166)
0.009
(0.041)
-0.182
(0.155)

Notes: Standard errors clustered at the zip code level are reported beneath coefficient estimates.
The dependent variable is an indicator for maternal WIC participation during pregnancy. Model
specifications include zip code fixed effects, controls for dummy variables for maternal
education and maternal place of origin, and quarter-specific zip code-level percent immigrant
and percent Hispanic immigrant. The coefficient estimates reported are annual averages of the
quarter-specific coefficients on zip code own-origin percentage, compared with 1994. Estimates
marked ***, **, and * are statistically significant at the 1, 5, and 10 percent levels, respectively.
Number of observations: 45,528 births in 778 zip codes.
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Figure 1: Immigrants as a percentage of total births in Florida, by month
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Figure 2: Time series of Medicaid and WIC participation as a share of relevant population
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Figure 3: WIC participation rates for eligible Hispanic immigrants and all Medicaid-funded
births, by quarter
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Figure 4: Distribution of percent Hispanic immigrants in zip code of residence, Hispanic
immigrants
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Figure 5: Distribution of percent own-origin immigrants in zip code of residence, Hispanic
immigrants
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Figure 6: Time series of WIC participation rates, stratified by percent own origin in
neighborhood
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Figure 7: Time series of WIC participation rates, zeroing on the identifying variation used in the
analysis
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Figure 8: Quarterly estimates of the effects of percentage own origin on Hispanic immigrants'
WIC participation rate, holding constant time-specific effects of percentage Hispanic immigrant
and percentage immigrant in the neighborhood
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