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Short Abstract:

Existing research has investigated the effect of early childhood educational interventions
on the child’s later-life outcomes. These studies have found limited impact of
supplementary programs on children’s cognitive skills, but sustained effects on
personality traits. We examine how a positive change in unearned household income
affects children’s emotional and behavioral health and personality traits. Our results
indicate that there are large beneficial effects of improved household financial wellbeing
on children’s emotional and behavioral health and positive personality trait development.
Moreover, we find that these effects are most pronounced for children who are lagging
behind their peers in these measures before the intervention. Increasing household
incomes reduces differences across adolescents with different levels of initial emotional-
behavioral symptoms and personality traits. We also examine potential channels through
which the increased household income may contribute to these positive changes.
Parenting and relationships within the family appear to be an important mechanism.
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I. Introduction

Household income plays an important role in the current and future health and socio-
economic outcomes for its members. Social scientists have spent a considerable amount of effort at
uncovering the causal linkages between household resources and human capital formation in
children. There are well known confounding issues as income is closely linked to parental effort,
skills and preferences, which directly affect children’s short- and long-term outcomes. Thus,
separating out the direct effect of household socio-economic status on children’s wellbeing and
identifying the channels that enable this link is an important pre-requisite for any policy intended to
break the intergenerational transmission of human capital

Most of the existing research has focused on establishing a causal link between parental
resources and children’s educational attainment or physical health in childhood and adulthood. At
the same time, studies have demonstrated that the formation of positive personality traits and non-
cognitive skills is crucial in determining long-term socio-economic wellbeing and may have strong
effects on long-term health (see Conti et al, 2014; Cunha and Heckman (2008); Cunha, Heckman,
and Schennach (2010)). A growing and related branch of the literature has shown that mental health
conditions, such as attention deficit hyperactivity disorder and developmental delaysare more likely
to affect poorer children (Currie and Lin, 2007). Indeed, low SES might work as an early-life
stressor that determines part or all of the relationship between low parental income and children’s
mental health problems (see Lundberg, 1997; McLeod and Shanahan, 1993)

In the current analysis, we examine how positive changes in unearned household income
affect children’s behavioral, mental, and personality traits in their late teenage years. Prior research
has shown that human capital interventions have a short-lived effect on cognitive abilities except at
very early ages (Carneiro and Heckman (2003); Heckman, Pinto and Savelyev et al (2013)).
However, we also know that personality traits may still be malleable at older ages (isn’t there a
Heckman reference for this?). This study finds that exogenous changes in unearned household
income have large effects on child personality traits and symptoms of emotional and behavioral
distress as measured at age 16. Furthermore, we find that the results are largest for children who
exhibit the lowest levels of initial (pre-intervention) personality traits and had the most behavioral
and emotional problems.

The detailed nature of our survey data allow us to examine a potential mechanism through

which improved household income may affect the observed improvement in child personality traits



and disorders. Previous research has suggested that parents’ emotional and physical well-being are
affected by household income (Evans and Garthwaite (2014), Milligan and Stabile (2011)). In our
analysis, we examine the effect of exogenous income transfers on parental behaviors, the quality of
the relationship between the two parents, and the relationship between parents and children. We
find that there is a marked improvement in parental mental health and the relationship with the

other spouse and between the parents and children in the treated households.

II. Background and Related Literature

Several different approaches have been utilized to study the impact of extra family income
on child outcomes. Blau (1999) in the US and Dooley (2004) in Canada examine changes to
permanent income in a lifecycle framework and find that they had small effects on child outcomes.
However, a series of papers by Duncan et al (1994, 1998) and Hill et al (1987) report that changes
in household income are associated with improvements in IQ scores, child achievement, children’s
long-run wages and a reduction in behavioral problems. In a slightly different setting, Levy et al
(2000) uses changes to household income over the life cycle and identifies their impacts using
sibling pairs (born at different times) who are sufficiently different in age. Improving household
income for one member of the sibling pair relative to the other one had a positive effect on
educational attainment.

There are a series of papers that use quasi-experimental methods to examine the effect of
changes in household income on child outcomes. The research uses changes in tax policy,
government transfer programs, macroeconomic conditions, surprise income windfalls and crop
failures to exogenously identify the change in household income. Case (2004) found that an
unexpected increase in household income due to pension extension in South Africa improved self-
reported health, but also health for the household as a whole. Using the same reform Duflo (2003)
finds that there is a positive effect on child height and weight in the treated households.

Displacement of workers or economic shocks have also been used to help identify the
impacts of a long-run change in economic conditions at the household level. The obvious difference
with pure unearned income shocks such as the one in South Africa is that employment-related
economic shocks may have effects on children’s outcomes beyond what is attributed to the

immediate measurable effects on households income. Further, employment shocks are only related



to negative earned income shocks, which may have different propagation mechanisms than positive
unearned income shocks. Shea (2000) uses industry and job loss as an instrument for income. His
results show no long-run effects on the child’s earnings or schooling; however, he reports some
effects for children from households with fathers who have less than a high school degree.
Oreopolous and co-authors(2008) examine the effect of job displacement due to layoffs on the
outcomes of sons from these households. The sons have lower earnings in the future and the results
are primarily driven by children at the lowest end of the income distribution. In examining
historical data for France in the 19" century, Bannerjee et al (2007) found that in young adulthood
sons from households residing in wine production areas affected by new grape diseases were
shorter than their untreated counterparts.

Finally, changes in government programs and provisions have been used extensively to
examine changes in household income on long-run household outcomes. Milligan and Stabile
(2011) investigate how positive changes in tax benefits for households with children affected those
children in Canada. They find that there is an increase in child test scores, height and health.
Interestingly, the incidence of mother’s depression also decreases. Evans and Garthwaite (2013)
examine the effect of the extension of Earned Income Tax Credits (EITC) in the US on maternal
health. Their findings are that there’s a reduction in maternal stress and an overall improvement in
health using biometric measures of mothers’ health. Dahl and Lochner (2008) examine how
changes in EITC benefits affect child achievement. Their results also indicate that better financial
standing leads to an improvement in achievement test scores for low income children. Morris et al
(2004) examines changes in several welfare to work programs in the US on child outcomes. These
program changes randomly provided differential amounts of benefits to similar households for
evaluation purposes. The findings indicate that increased incomes have a positive effect on child
achievement scores. In a recent paper Jacob et al (2014) examine outcomes for poor households that
receive a randomly provided housing voucher in Chicago in the late 1990s. The Chicago housing
voucher program may have a large effect on actual household income by serving as a true unearned
income shock, which amounted to approximately $12,000 per year. The study fails to find any
significant effects of this income intervention on child outcomes. In their discussion the authors
note that most households do not move and that may play a role in the quality of schools attended

and social environments.



I11.Data Description
The Great Smoky Mountains Study of Youth (GSMS) is a longitudinal survey of 1420

children aged 9, 11 and 13 years at the survey intake, who were recruited from 11 counties in
western North Carolina. The children were selected from a population of approximately 20,000
school-aged children using an accelerated cohort design.' American Indian children from the
Eastern Band of Cherokee Indians were over sampled for this data collection effort. Their federal
reservation is situated in two of the 11 counties within the study. The initial survey contained 350
Indian children and 1070 non-Indian children. Proportional weights were assigned according to the
probability of selection into the study; therefore, the data is representative of the school- aged
population of children in this region. Attrition and non-response rates across different survey waves
were found to be equal across ethnic and income groups. The survey began in 1993 and has
followed these three cohorts of children annually up to the age of 16 and then re-interviewed them
at ages 19 and 21.> Both parents and children were interviewed separately up until the child was 16
years old; interviews after that were only conducted with the child alone.

After the fourth wave of the study, a casino opened on the Eastern Cherokee reservation.
The casino is owned and operated by the tribal government. A portion of the profits are distributed
on a per capita basis to all adult tribal members.’ Disbursements from the casino revenues are made
on a semi-annual basis to all adult members of the tribe. The transfers amount to approximately
$4,000 annually and are disbursed to all adult members of the tribe. This extra income is subject to
federal income taxes. In Figure 1 below, we provide the proportion of households with incomes

above $30,000 by American Indian status. The trend prior to the opening of the casino was similar

1See Costello E. Jane, Adrian Angold, and Barbara Burns, and Dalene Stangl, and Dan L. Tweed, and Alaatin Erkanli,
and Carol M. Worthman (1996) for a thorough description of the original survey methodology.

2 Individuals are interviewed regardless of where they are living (whether on their own, in college, or still living with
their parents). No child is dropped from the survey simply because they moved out of their parent’s home. We find no
statistically significant difference due to attrition between the treatment and control groups. American Indians comprise
24% of the sample in the very first survey wave and comprise approximately 27% of the sample at age 21.

3 All adult tribal members received these per capita disbursements. The average annual amount per person has been
approximately $4000. If there were any non-compliers (American Indian parents that either did not receive or refused
the additional income) then any estimates found here would be an under estimate of the true effects of additional
income. All enrolled, American Indian children were eligible for the casino disbursements themselves at age 18 if they
completed high school; even if they did not complete high school they would receive the casino transfers at age 21.



across American Indian and non-Indian households. However, there is a sustained upward
movement in the proportion of American Indian households that earn more than $30,000 per year.
No similar change is noted for the non-Indian households after the introduction of the casino

payments.

Figure 1: Percent of households with annual income greater than $30,000 by ethnicity
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As Figure 1 indicates, there was a sharp increase in the proportion of AI households
reporting annual incomes in excess of $30,000 that started in the first year of casino operations. The
steady increase in household income can be attributed to the fact that the casino payment was
increasing over time due to increasing casino revenues. On average, the size of the casino payment
was about $4,000 per year per tribal member. In the table below, we regress the household income
on whether the household receives the casino transfer payment. The coefficient at 0.81 indicates
that the average amount of the change in overall income due to the casino payment over the time

period was approximately $4,100 (note that income is measured in bins which are $5,000 in size).



Table 1: Casino payments and household income

Household Income and Casino Payments

(1

VARIABLES Household Income in $5000 bins
Casino Payment? 0.818**

(0.395)

0.0981
Number of Children Less than 6 years old in Household (0.107)
Constant 5.502%**

(0.120)
Observations 2,386
R-squared 0.216
Household FEs yes
Number of gsms 504

Note: American Indian Linear Time Trend, Survey Wave (calendar year) Fixed Effects and
Standard errors clustered at the individual level provided in parentheses. For youngest age cohort
over years in household.

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

In the Great Smoky Mountains Study of Youth there are a number of questions asked
repeatedly at all survey waves regarding the adolescents’ personality and behaviors. Parents and
children are surveyed separately up until age 16, subsequently the survey subject is interviewed
alone at ages 19 onward. Survey questions were specifically designed to diagnose behavioral
emotional disorders. Questions on the survey align with standard definitions for diagnoses and
disorders from the DSM-IV.

The GSMS is specifically created assess mental health and well-being in children. The
questions are designed to identify psychiatric, behavioral, and emotional disorders. We use the
count of behavioral and emotional disorders as identified in the survey as outcome variables.
Behavioral disorders are defined as anxiety or depression diagnosis from the “Any Diagnostic and
Statistical Manual of Mental Disorders (Fourth Edition) (DSM-1V))”. Emotional disorder variable is
coded as any DSM-IV conduct, oppositional, or antisocial personality disorder. These variables are
constructed based on parents’ reported observed behavior of their children. A larger value indicates
greater or more frequent instances of the outcome variable (higher probability of psychiatric

diagnosis, more behavioral problems, more emotional problems). These variables have been



standardized with mean zero and unit standard deviation across all individuals by age.

We use several questions contained in the GSMS data that align with the Big Five Measures
of Personality. Three dimensions of the Big Five are well-suited to the GSMS survey questions.
They are: 1) Conscientiousness -- Tendency to be organized, responsible and hardworking. 2)
Agreeableness -- Tendency to act in a cooperative and unselfish manner. 3) Neuroticism -- Chronic
level of emotional instability and prone to psychological distress.

Using data from the GSMS survey questionnaires, we found comparable questions which
are similar to those used in the determination of these three personality traits. We then used
confirmatory factor analysis to reduce the number of questions to a smaller number. The full set of
survey questions that were deemed informative of the three sub-parts of the Big 5 are listed in the
appendix. We re-coded the personality trait measures such that a higher score indicates a movement
in favor of the Big 5 personality trait (more open, more conscientious, more agreeable more
neurotic). Thus, an improvement in personality traits would be reflected in an increase of the
measured level of the trait, while a deterioration in personality traits will be reflected in a decrease
in the measured level of the trait. We focus our analysis to three personality traits:
Conscientiousness, Agreeableness and Neuroticism. These traits related most closely to existing
questions in the GSMS survey. The list of survey questions used to create the personality trait
measures is in Appendix Table Al. It was difficult to identify questions which relate to the other
two dimensions of personality traits.

The GSMS survey contains a set of questions that help us construct additional variables
measuring the quality of parental relationships and parental behaviors. These variables are
measured in categories and increasing values indicate either better outcomes or relationships. The
data includes information regarding parental supervision and relationships with their spouses and

children. We describe these variables in the last panel in Table 2 below.

Table 2: Descriptive statistics of important outcome and control variables

Table of Means*
American Indian Non-Indian

Variable Mean Std. Dev. Mean Std. Dev.
Number of Children Less than 6 years of age 0.498 0.787 0.326 0.619
Average Household Income in First Three Survey Waves by 4.429 2.857 6.533 3.385
Category

Biological Parents Married? 0.431 0.496 0.503 0.500
Behavioral Disorders -0.210 0.674 0.170 1.078



Emotional Disorders -0.237 0.820 0.225 1.168

Conscientiousness 0.215 0.963 -0.363 1.460

Agreeableness 0.038 1.316 -0.639 1.684

Neurotic 0.156 1.050 -0.645 2.169

Adequate Parental Supervision* 1.971 0.208 1.956 0.231

Enjoyable Activities with mother* 1.866 0.397 1.876 0.382

Full Time Employed Mother 0.582 0.494 0.571 0.495

Poor relationship between parents? 0.344 0.476 0.452 0.498

Arguments with Parents 4.691 23.213 15.771 66.995
N subjects 327 1029

* On a scale of 2 to 0. Positive number means higher amount of supervision/more enjoyable
activities

IV.Conceptual Framework

The main question of interest in this study is whether and to what extent the receipt of
exogenous unearned household income affects children’s emotional wellbeing and behavioral
health. While the existing theoretical and empirical literature has studied extensively how policy
interventions such as Head Start, Project STAR or the Perry Preschool experiment affect children’s
short- and long-term outcomes, and there is increasing evidence that the observed net effects of
exogenous shocks to children’s human capital could be affected by corresponding parental
investment, there is relatively little prior empirical evidence on the effects of shocks to household
financial wellbeing unrelated to changes in parental employment. Our conceptual framework is
mostly closely related to Becker and Tomes (1979), Heckman and Cunha (2008) and Aizer and
Cunha (2012).

In these models, even with some distaste for skill inequality the family may invest more in
those with higher levels of human capital. This is because the return on investment in these children
is higher and because parents expect or can otherwise devise mechanisms that induce higher-
endowment children to share at least some of their future resources with their less-endowed
siblings. Families may tolerate some amount of skill inequality if it means that the average payoff
to investments in skill level will be higher due to high returns from more gifted children.

The predictions from these models are that, all else equal, changes in children’s human
capital endowments brought about by external interventions will improve educational outcomes the
most for those with higher initial endowments. Thus, a relative reduction in the cost of investing in
children’s human capital will lead to the reinforcement of inequality within a household. Further,
these models predict that in equilibrium, families that received a better initial draw of human capital
endowment for their children will invest more in these children’s human capital in later periods

than families who received a bad initial draw from the distribution of initial children’s endowments.



Our framework differs from this setup because we examine the effects of a permanent
increase in household unearned income, rather than exogenous changes in child endowments. The
standard models cited above predict that this pure income effect would improve parental
investments in all children regardless of their initial human capital endowments, as long as children
are normal goods. The GSMS surveyed only one child per family, which precludes us from
analyzing within-family responses to the permanent income shock. However, we can still evaluate
how this tribal policy affected inequality among children with different initial endowments at the
community level.

Based on these models it is quite straight forward to find that emotional and personality-
related human capital production function is (weakly) increasing in parental investment and exhibits
decreasing marginal returns to parental inputs. Therefore, similarly-sized changes in household
income would predict largest increases in overall skills for those who are at the initially lowest
levels of skills. Since household income has increased a similar amount for all individuals (it is a
per capita payment), assuming a positive relationship between unearned income and parental
investment , then an equal-sized increase in income will result in a larger positive change to human
capital for individuals who start from initially lower levels of investment. If in equilibrium parents
rationally invest less in less endowed children, then even among parents with the same initial
income levels we would see lower levels of initial investment and stronger responses to the income
intervention among less endowed children. We take these predictions to the data by using the initial
levels of child abilities and personality traits in the years prior to the casino operations and

payments.

V. Regression Models and Results

We compare young adult outcomes for adolescents who resided in households with extra
income (youngest and middle age cohorts of American Indian children) to adolescents who were
not exposed to the extra income by age 16 (the oldest age cohort). The two youngest age cohorts
(Age 9 and Age 11 at survey intake; ages 13 and 15 at first treatment) function as the "after-
treatment" cases and the oldest age cohort (Age 13 at survey intake) is the "before-treatment” case.
We focus on the effect of the income transfer on personality traits and mental health at age 16.

Non-tribal members serve as the control group.
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We examine the effect of changes in unearned income on the outcome variables at all survey
waves using a panel fixed-effects regression. We use all available data for each individual from
ages 9 (11 and 13 respectively) onwards, interviewed every year until age 16. The empirical

specification is:

Y, =a,+ X, +y*Transfer, + T, + 0Age, + AAge, x Race, +¢, (1)

Where, ¢; is the individual fixed effect, 7, is a wave fixed-effect, 8, is a set of age fixed effects,

and A is the coefficient on an age by race fixed effect. These fixed effects are necessary to other
possible mechanisms that could affect the observed changes in our outcome variables. We are able
to use an age and wave fixed effects as we have American Indian and non-Indians from the three
different cohorts of children. The age by race fixed effects capture any time variant differences in
the mental health and personality development between the two groups of children.

The variable X controls for the presence of children younger than six in the household. The
variable Transfer measures whether the child resides in a household that receives the unearned
income transfers due to the casino revenues. The variable is always zero for households that do not
receive the casino transfers. For households that do receive the casino transfers, the variable is zero
for the first four survey waves and then increases to one for all years thereafter.

Our analysis examines differences in individual changes between the youngest and oldest
cohorts of children across American Indians and non-Indians in the data set. In the figures below,
we provide some evidence of the change in agreeableness and emotional disorders by American
Indian ethnicity and by age cohort. In the first figure, we difference the level of agreeableness for
the same individual at ages 12 and 16. Then we plot the distribution by age cohort and American
Indian status. In the first plot the results indicate that, without controlling for other covariates, the
youngest age cohort of American Indian children experienced a rightward shift of their level of
agreeableness relative to the older cohort of American Indian children. This represents an increase
in their level of agreeableness. For non-Indians, whose distributions are shown in the second plot of

the figure, there is no discernable difference in the change in agreeableness by age cohort.
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Figure 2: Evolution of behavioral and emotional traits across ethnicity and age cohorts
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In the second panel in Figure 2, we provide evidence on the changes in the distribution of emotional
disorders for children in the GSMS data. The graph on the left indicates that between the ages of 12
and 16 American Indian children from the youngest age cohort saw a decrease in the number of
emotional disorders relative to the older cohort of American Indian children. The graph on the right
again indicates that there is no similar change for non-Indians. These results preview our findings

from the regression tables to follow.

VI. Results

In the table below we provide the results from the panel fixed-effects regressions described
by equation 2 above. The five outcome variables are: behavioral disorder symptoms, emotional
disorder symptoms, conscientiousness, agreeableness and neuroticism. The first two columns report
the estimated effects of the casino transfers on the presence and severity of behavioral disorder
symptoms observed in the child. The outcome variables are normalized to mean zero and standard
deviation of one across all individuals by age. If we interpret the coefficients relative only to the
American Indian population (see Table 2), the coefficients imply a reduction in the number of
behavioral disorder symptoms by 26.7 percent of a standard deviation. The coefficient on casino
payment in the second column indicates that the casino payment reduces the incidence of emotional
disorder symptoms for treated children by 35.6 percent of a standard deviation.

The last three columns provide results using personality traits as outcome variables. These
three personality traits take on both positive and negative values as they have been standardized by
age to mean zero and unit standard deviation. The variables have been coded so that positive values
indicate more of the respective personality traits indicated. The coefficient on casino payment in
columns 3 and 4 indicate that the increase in household income has a positive effect on child
personality traits. The casino payment increases the conscientiousness of treated children by 31.5%
of a standard deviation while it increases agreeableness by 31.4 % of a standard deviation. There’s a

positive effect on neuroticism, however, it is not statistically significant.
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Table 3: The effect of casino transfers on children’s emotional and behavioral traits and disorders

(1) ) 3) “4) (%)
Behavioral Emotional
Disorder Disorder
VARIABLES Symptoms Symptoms  Conscientiousness Agreeableness Neuroticism
Casino Payment? -0.180* -0.292%* 0.304** 0.412%* 0.267
(0.109) (0.137) (0.144) (0.178) (0.207)
Number of Children Less 0.0554 0.0275 -0.0655 -0.0204 -0.121*
than 6 years old in
Household (0.0338) (0.0353) (0.0430) (0.0404) (0.0635)
Constant 0.0446 0.179** -0.462%** -0.776*** -0.749%**
(0.0657) (0.0695) (0.0853) (0.102) (0.119)
Child fixed effects Y Y Y Y Y
Observations 6,050 6,050 5,893 5,695 5,880
R-squared 0.019 0.019 0.045 0.077 0.052
Number of gsms 1,405 1,405 1,402 1,396 1,400

Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in parentheses. Standard
errors are clustered on the child level ; *** p<0.01, ** p<0.05, * p<0.1

We next test for potential heterogeneities in these effects across children with different initial (pre-
transfer) endowments. The coefficients on the interaction variables of the casino transfer dummy
with initial levels of the measured outcomes indicate whether there were any differential effects of

extra income across different children. The results indicate that the casino payments had the largest

effects for those individuals who start off with the lowest initial endowments.

Table 4: Heterogeneous effects of casino transfer by initial conditions of the child

2 3) 4 (&)
Behavioral Emotional
Disorder Disorder

VARIABLES Symptoms Symptoms Conscientiousness Agreeableness Neuroticism
Casino Payment? -0.223%* -0.349%* 0.415%* 0.517%** 0.432%*

(0.131) (0.152) (0.163) (0.199) (0.215)
Interaction of Pre-Casino -0.197
Behavioral Disorder Symptoms
Average x Casino Payment (0.235)
Interaction of Pre-Casino -0.270
Emotional Disorder Symptoms
Average x Casino Payment (0.172)
Interaction of Pre-Casino -0.350%**
Conscientiousness Average x
Casino Payment (0.149)
Interaction of Pre-Casino -0.351%%*
Agreeableness Average x Casino
Payment (0.148)
Interaction of Pre-Casino -0.631%%*
Neuroticism Average x Casino
Payment (0.143)
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Number of Children Less than 6 0.0546 0.0261 -0.0619 -0.0218 -0.113*

years old in Household (0.0334) (0.0352) (0.0422) (0.0397) (0.0636)
Constant 0.0421 0.177%* -0.466%*** -0.776%** -0.752%**
(0.0656) (0.0695) (0.0852) (0.102) (0.120)
Child fixed effect Y Y Y Y Y
Observations 6,050 6,050 5,886 5,692 5,879
R-squared 0.021 0.021 0.048 0.080 0.054
Number of gsms 1,405 1,405 1,399 1,394 1,399

Note: American Indian Age Trend and Age Fixed Effects and Robust Standard errors in parentheses.
SEs clustered at the child level; *** p<0.01, ** p<0.05, * p<0.1

In interpreting the interaction coefficients it is important to remember that the standardized
measures take both positive and negative values and are standardized with mean zero. Thus, a
negative interaction coefficient coupled with a negative initial value implies a positive overall effect
of the treatment. In columns 1 and 2, individuals with initially higher levels of behavioral or
emotional symptoms are most likely to observe a reduction in their symptoms after the start of
casino payments. The estimated coefficients are negative but not statistically significant in either
column. In comparison, the interaction coefficients of initial levels of behavioral traits with casino
payments are negative and statistically significant in all cases.

The next three columns provide results for the Big 5 Personality Traits. The measures of
personality traits range in value from negative to positive values with higher values indicating
higher levels of that particular personality trait. As a result, individuals with initially low levels of
conscientiousness will have negative values which imply a positive overall effect on the outcome
measure due to the casino transfer. The same results holds for the other two columns. Another way
to interpret these results is that the extra cash transfers improve emotional and behavioral health for
all children, however the improvements are much more pronounced for those who had pre-
treatment values below the mean of the estimated outcome.

Previous researchers have found that parents invest resources in children with the highest
endowment as the returns are highest in these cases. Our results do not necessarily contradict those
results as the intervention here does not alter child endowments, but instead relaxes the parent’s
budget constraint. Further, we do not observe more than one child per household so we cannot
draw conclusions on the intra-household distribution of resources as a function of initial child
endowments. Our findings are particularly helpful if we are interested in the effect of transfer

payments on community-level inequality in adolescent personality traits and behaviors.
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VII. Mechanisms

We next investigate the effect of changes in household income on parental behaviors and
relationships as a potential mechanism that may contribute to improved child wellbeing.
Increasingly, there is convincing evidence that parents’ mental and physical health are affected by
changes in household income (Evans and Garthwaite, 2013; Milligan and Stabile (2011)). The
change in parental behaviors and relationships triggered by income transfers may be one of the
mechanisms through which increased household income affects children. The table below provides
results examining four variables that capture parental relationships contained in the GSMS data set.
In column 1, there is evidence that the casino payment increases the level of parental supervision of
their child (as reported by the parent). The coefficient is approximately 50% of a standard deviation
of the observed variable for American Indians (see Table 2). The effect of the casino payment on
whether the child has an enjoyable relationship with the parent (as reported by the child) is
approximately 39.7% of a standard deviation of the observed variable for American Indians.
Overall the effect of having additional household income is that there is an improvement in parental
supervision of their children and relationships with their children (columns 1 and 2).

In column 3, we test whether the relationships between parents improve as a result of the
transfers. The effect of the increase in income due to the casino payment decreases the likelihood
that a parent characterizes their relationship with their spouse as poor. The coefficient on the casino
payment variable is approximately 25.2% of a standard deviation of the poor parental relationship
variable for American Indians. The fourth column indicates that there has been a reduction in the
number of arguments with parents after the casino payments began. The coefficient on this variable
is 32.7% of a standard deviation of the arguments with parent variable for American Indians.
Overall, we find convincing evidence that the casino transfers resulted in a large improvement in

parental relationships with children and with spouses.
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Table 5: Effects of casino transfer on Parental Behaviors and Relationships

@) 2 3) “

Adequate Enjoyable

Parental Relationship Poor relationship ~ Arguments with
VARIABLES Supervision? with Parent? between parents? Parent
Casino Payment? 0.104** 0.158** -0.120* -7.591%**

(0.0516) (0.0787) (0.0676) (2.819)
Number of Children Less than 6 years -0.00585 -0.0202 9.61e-05 0.479
old in Household (0.00965) (0.0137) (0.0159) (0.803)
Constant 1.970%** 1.865%#* 0.548%#** 10.68*#*

(0.0225) (0.0300) (0.0331) (1.494)
Observations 5,015 5,413 5,584 6,038
R-squared 0.013 0.008 0.035 0.010
Number of gsms 1,265 1,327 1,389 1,405

Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in parentheses.
kK p<0-01, * % p<0.05, * p<0.1

In order to further investigate the channel through which additional household income affects
children we include an additional interaction variable into the regressions. In Table 7 below we
provide the coefficients from separate regressions where we include the casino payment variable
and an interaction variable with the casino payment and the initial levels of the child’s
conscientiousness, agreeableness, behavioral disorder symptoms or emotional disorder symptoms.

In panel A, the coefficients on the interaction variable indicates that parents will increase
their supervision for children with worse pre-transfer behavioral health. The number of parent-child
arguments also decreases more for children with worse initial behavioral symptoms. There appears
to be no statistical relationship between these interactions and the other two outcome variables and
the magnitudes are quite small relative to the coefficient on casino payment alone.

In panel B, we find again that the quality of the parent-child relationship improves more
among children with worse initial emotional disorder symptoms. Here we also find that the
relationship between the two parents improves more for families with children who display worse
emotional conditions pre-intervention. In panels C, D and E we show similar differences in effects
by initial levels of conscientiousness, agreeableness and neuroticism. Parental supervision increases
more for children who have the lowest initial values of these personality traits; the relationship
between parents and these children improve; and the number of reported parent-child arguments

decreases.
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The overall results appear to indicate that parents are using the extra income to provide
compensatory behaviors towards their children who have lower than average personality traits and

higher than average behavioral and emotional disorders.

Table 6: Heterogeneous effects of income transfers on parental behaviors by initial level of
children’s endowments

(1 2 3) “4)
Poor
Adequate Enjoyable relationship
Parental Relationship between Arguments
VARIABLES Supervision?  with Parent? parents? with Parent
Panel A
Casino Payment 0.122%* 0.155% -0.129* -8.708***
(0.0538) (0.0803) (0.0695) (2.866)
Behavioral Diagnosis x Casino Payment 0.0809** -0.0118 -0.0407 -5.256%%*
(0.0360) (0.0401) (0.0504) (2.132)
Panel B
Casino Payment 0.108** 0.170** -0.149%* =7.708%**
(0.0547) (0.0798) (0.0683) (2.831)
Emotional Diagnosis x Casino Payment 0.0188 0.0599* -0.128#** -0.660
(0.0510) (0.0352) (0.0435) (1.013)
Panel C
Casino Payment 0.125%* 0.150%* -0.137%* -8.188#**
(0.0544) (0.08006) (0.0697) (2.923)
Conscientiousness x Casino Payment -0.0588%** 0.0254 0.0549 1.970
(0.0289) (0.0347) (0.0482) (1.489)
Panel D
Casino Payment 0.119%* 0.165** -0.129* -8.863%**
(0.0537) (0.0794) (0.0696) (2.862)
Agreeableness x Casino Payment -0.0610** -0.0239 0.0392 4.663%**
(0.0265) (0.0220) (0.0390) (1.216)
Panel E
Casino Payment 0.112%* 0.151%* -0.137** -8.032%**
(0.0545) (0.0804) (0.0680) (2.828)
Neuroticism x Casino Payment -0.0299 0.0287 0.0699 1.756
(0.0346) (0.0395) (0.0498) (1.169)

Note: Pairs of coefficients are from separate regressions in each column. All regressions include age fixed effects,
wave fixed effects, age by race fixed effects and individual fixed effects, number of children less than 6 in the
household and a constant. Robust Standard errors in parentheses.

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

Community Effects by Census Tract
In this section we investigate the role of community and peer effects for affected

households. Using the geographic location of households, we merge in US Census data measures
for the percent of household heads in a census tract (in 1990 prior to the casino operations) that are

American Indian. The purpose of these regressions is to investigate an additional mechanism that
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may explain how the introduction of higher per capita income affected child emotional and
behavioral outcomes. Specifically, if a particular community has a high proportion of American
Indians there resulting increase in incomes due to casino transfer payments would lift incomes for
large proportion of the community. As a result, there may becommunity-level positive externalities
which affect child outcomes in addition to any family-specific processes that contribute to child
welfare. For example, as incomes increase, all households and parents may monitor not only their
own children but those in their community as well.

In Appendix Table A4 we regress the child outcomes on the main set of controls including
casino payments as provided in Table 3, but we also include an interaction variable of casino
payments with the percent of household heads that are American Indian in the census tract. The
interaction coefficient is small and statistically indistinguishable from zero, suggesting that the
concentration of individuals receiving the casino transfer in the census tract does not have a strong
effect on the child behavioral or personality traits. The coefficients on the main effects of casino
payments are only slightly changed from our original results presented in Table 3.

The next four set of regressions in Appendix Table A3 uses a different interaction variable.
In these regressions we include the standard set of control variables as well as an interaction
between casino payments and whether the household resides on the American Indian reservation or
not. The results from this analysis are similar to that found in the previous four columns — higher
concentration of American Indian households in the census tract does not lead to disproportionately
strong effects of the casino transfers.

Finally, in Appendix Table A4 we test the hypothesis that a higher concentration of transfer
recipients in the census tract amplifies that effect of casino transfers on parental and parent-child
relationships. We regress the parental behavior and relationship outcome variables on the same set
of regressors and interaction variables. The results largely mirror the results presented in Table 5
although there is a slight reduction in statistical significance in some regressions for the coefficient
on casino payments.

Overall, community-wide effects do not appear to be a strong mechanism in explaining the
observed improvement in either child behavior and personality traits or parental behaviors and
relationships. Ultimately, this may indicate that the community-wide effects of the additional

income did not result in positive externalities that can be measured in our data.
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Movements across Census Tracts

As an additional check on potential mechanisms, we examine whether and where individual
households move as a result of the change in household income. In Appendix Table A5 we use
information on the census tract location of the individual households at various survey waves to
investigate whether the casino payment increases the likelihood of moving to a different
neighborhood. The first column indicates that there is a positive effect of the casino payment on the
probability of moving of about 7%. In column 2, we include an interaction effect between receiving
the casino payment and living initially on the reservation. The level effect of the casino payment is
still positive and statistically significant, however, the coefficient on the interaction variable is now
negative. This indicates that those residing on the reservation are less likely to leave the reservation
after the casino payments begin. Therefore, the observed increase in moves must be due to those
receiving casino payments who reside off of the reservation.

We investigate this in the next two columns. Receiving the casino payments in column 3 has
a small and statistically insignificant negative effect on living on the reservation. However, in
column 4 we find that, once we include the interaction variable of casino revenue with initially
living on the reservation, those living on the reservation are more likely to still be living on the
reservation after the casino payments. The residual difference and any actual movements are due to
those residing off of the reservation. There is little evidence that those residing off of the
reservation are moving to live on the reservation. Finally, in column 5 we investigate whether the
casino increases the number of moves. It has a small and statistically insignificant coefficient.

The next regression table A6 investigates the characteristics of the census tracts that the
individual households move to as a result of the casino payments. All characteristics are measured
in the 1990 Census data, measured before the casino transfers commenced, so that movements
across census tracts by transfer recipients are not affecting the tract characteristics. The first five
columns use the entire GSMS population (both American Indian and non-Indian observations). The
final five columns report the results from a similar analysis on the American Indian population
subset alone. In the first set of five regressions, the results suggest that casino payments do not have
a statistically significant effect on where individuals move to as a result of the casino payments.
The coefficients are relatively small in magnitude and are never statistically significant.

Restricting analysis to the American Indian subset, however, provides different results. We

are exploiting the differences in the survey waves across the different age cohorts of American
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Indian children in these regressions. Results should be interpreted with this caveat in mind. In
column 6, the coefficient on casino payment indicates that among American Indians who move,
they move to census tracts that have higher median household incomes. The coefficient on casino
payment is large and positive for the percent in the labor force but not statistically significant. In the
next column the coefficient on casino payments is large and barely misses statistical significance at
the 10% level. Taken together, these results qualitatively indicate that among American Indians
who are moving as a result of the casino payment they are moving to census tracts that have
initially higher levels of educational attainment than those census tracts that they were initially
located in. Column 9 indicates that among American Indians that move as a result of the casino
payment they are moving to census tracts with lower concentration of American Indian heads of
households than in the neighborhoods where they were located previously. The final column does
not indicate a difference in relocations to either more or less populous census tracts.

VIII. Discussion and Conclusion

The results presented here indicate that there are significant positive effects of an increase in
unearned household income on the prevalence of behavioral and emotional disorders and on the
personality traits of affected children. We have also shown that the effect is most intense for
children who were initially behind their peers in these traits and those who exhibited more
symptoms of disorders. This suggests that parents may be reacting to the exogenous cash transfers
by compensating for their children who have lower levels of mental health and worse personality
traits. We further investigate the parental investment channel and we find that as income increases,
parents invest more in their children in terms of supervisory roles. They monitor their children
more, which is strongly associated with an improvement in child behavior and personality traits.

Given the longitudinal nature of our data, we can examine the potential long-run effect of
these improvements in child characteristics on adult outcomes for the affected children. In the table
below, we use the levels of disorders and personality traits of non-Indians of the same cohorts who
reside in the same counties and face similar labor market conditions to predict employment,
educational attainment and income at age 25. The non-Indians were not affected by changes in
unearned income. Measures of emotional and behavioral wellbeing at age 16 are strongly predictive
of labor market outcomes measured at age 25. Higher levels of behavioral and emotional disorders
predict lower levels of educational attainment and employment probabilities. Higher levels of

parental supervision also lead to positive effects for these two variables.
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Table 7: Predicting Long Run Outcomes (Age 25) for Non American Indians using Age 16 Values

&) ) 3)
Years of
Educational Household
Attainment Full Time Employed? Income
Panel A
Behavioral Disorder Symptoms at -0.475%%* -0.0734%%* -0.508***
Age 16 (0.0815) (0.0165) (0.170)
Panel B
Emotional Disorder Symptoms at -0.42]%** -0.0421** -0.315*
Age 16 (0.114) (0.0189) (0.176)
Panel C
Conscientiousness Score at Age 16 0.517%** 0.0481*** 0.390%**
(0.0876) (0.0169) (0.162)
Panel D
Agreeableness Score at Age 16 0.263%** 0.0412%** 0.267*
(0.0753) (0.0147) (0.145)
Panel E
Neuroticism Score at Age 16 0.279%** 0.0504*** 0.472%**
(0.0683) (0.0112) (0.141)

Note: Pairs of coefficients are from separate regressions in each column. All regressions include age fixed effects,
wave fixed effects, age by race fixed effects and individual fixed effects, number of children less than 6 in the
household and a constant. Robust Standard errors in parentheses, clustered at the child level. *** p<0.01, **
p<0.05, * p<0.1

A simple back-of-the-envelope calculation of the potential impact of casino payments on long-term
labor market outcomes is possible using these estimates. Using the cash transfer effect estimates on
child mental and emotional wellbeing from Table 4 and the correlation coefficients between age 16
measures of emotional and behavioral health and long-term SES outcomes from Table 7, we find
that the transfer program increased the educational attainment, household income and probability of
full time employment by 11 to 20 percentage points (educational attainment), 1.4 to 2pp (full time
employment) and 11.4 to 20pp (income) of a standard deviation, respectively, depending on which
measures we use in the analysis. Because these outcome measures are highly correlated, the most
conservative estimates based on improvements in individual measures net of any other effects are

used in the calculations above.
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Appendix Tables
Table Al: Variables from GSMS Used To Create Big 5 Personality Traits: Agreeableness,
Conscientiousness and Neuroticism

Agreeableness
Number of Arguments with Parentl (PAD1FO01)
Number of Arguments with Other Adults (PAL1F01)
Number of Arguments with Peers at School (PBCOF01)
Irritability Intensity (PDASIOL)
Bullies / Extortion (PGF7I01)
Cruelty to Animals (PGH3VO01)
Rumors (PGH4101)
Spiteful or Vindictive (PGA3I01)
Loses Temper (PGEOQIOI)
Angry or Resentful (PDA7I01)

Conscientiousness

Lying Intensity (PGC3101)

Impulsive Intensity (PRC3101)

Rule Breaking Intensity (PGAO0IO1)

Concentration / Difficulty Paying Attention (PCC3I01)

Neuroticism

Feels unloved (PDCOIOI)

Feeling of Inferiority to others (PDC1101)
Subject feels sorry for himself (PDC2I01)
Feels helpless in general (PDC6I01)
Depressed Mood (PDAOIO1)
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Conscientious Trend by Race
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Table A2: Effects of casino transfers on parental marital arrangements
Parental Marital Status Fixed-Effects Regression

(1
Parents
currently
VARIABLES married?
Casino Payment? -0.0290
(0.0323)
0.00366
Number of Children Less than 6 years old in Household (0.00792)
Constant 0.533%**
(0.0163)
Observations 6,004
Number of gsms 1,405
R-squared 0.047
Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in
parentheses.
*#% p<0.01, ** p<0.05, * p<0.1
Table A3: Casino transfers and parental employment
Parental Employment Fixed Effects
(1 2
Mother Full Father Full
Time Time
VARIABLES Employed? Employed?
Casino Payment? -0.0182 0.0493
(0.0521) (0.0400)
-0.0274* -0.00953
Number of Children Less than 6 years old in Household (0.0155) (0.0106)
Constant 0.532%%: 0.924 %%
(0.0302) (0.0223)
Observations 5,007 3,105
R-squared 0.022 0.010
Number of gsms 1,265 814
Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in

parentheses.
kK p<0-01, * % p<0.05, * p<0.1
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Table A4 : Child Outcomes regressed on Casino and Percent American Indian Household by Census Tract
©) 2 3) “4) (%) (6) (7 (®)
Behavioral Emotional Behavioral Emotional

Disorder Disorder Neuroticis Disorder Disorder
VARIABLES Symptoms Symptoms Conscientiousness Agreeableness m Symptoms Symptoms Conscientiousness Agree
Casino Payment? -0.172 -0.315* 0.284 0.393* 0.471%* -0.234* -0.302* 0.366%* 04

(0.132) (0.162) (0.184) (0.227) (0.195) (0.122) (0.161) (0.171) (0.
Casino x Perecent Al -0.00111 0.000704 0.00217 0.00183 -0.00364*
Head of Household in
Census Tract (0.00137) (0.00164) (0.00202) (0.00239) (0.00208)
Casino x Residing on 0.00429 0.0403 0.0276 0.1
Reservation (0.0902) (0.103) (0.126) (0.
Number of Children 0.0623* 0.0277 -0.0792* -0.0349 -0.130%* 0.0621* 0.0273 -0.0754* -0.
Less than 6 years old
in Household (0.0331) (0.0374) (0.0442) (0.0412) (0.0678) (0.0331) (0.0373) (0.0442) (0.1
Constant 0.0698 0.140* -0.466*** -0.776%** -0.756%** 0.0770 0.129 -0.485%** -0.7

(0.0770) (0.0817) (0.0865) (0.102) (0.121) (0.0774) (0.0819) (0.0860) (0.
Observations 5,650 5,650 5,510 5,333 5,497 5,601 5,601 5,464 5.
R-squared 0.022 0.018 0.049 0.078 0.054 0.022 0.017 0.051 0.
Number of gsms 1,289 1,289 1,286 1,281 1,285 1,276 1,276 1,273 1,

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1



Table AS: Parental Behaviors on Casino and Percent Indian Household by Census Tract

e)) 2 3) “) (%) (6) (7 (®)
Poor
Adequate Enjoyable relationship Adequate Enjoyable

Parental Relationship between Arguments Parental Relationship ~ Poor relationship Arguments
VARIABLES Supervision?  with Parent? parents? with Parent Supervision?  with Parent?  between parents? with Parent
Casino Payment? 0.0785 0.170%** -0.114 -7.836** 0.0727 0.162* -0.100 -10.11%**

(0.0613) (0.0832) (0.0947) (3.934) (0.0617) (0.0833) (0.0930) (3.110)
Casino x Perecent Al 0.000486 -0.000110 -0.000218 -0.0204
Head of Household in
Census Tract (0.000662) (0.000542) (0.00121) (0.0385)
Casino x Residing on 0.0377 0.000971 -0.0344 1.766
Reservation (0.0433) (0.0342) (0.0805) (1.602)
Number of Children -0.00957 -0.0180 -0.00109 0.0863 -0.00971 -0.0182 -7.59¢-05 -0.0199
Less than 6 years old in
Household (0.00990) (0.0142) (0.0167) (0.636) (0.00995) (0.0142) (0.0167) (0.643)
Constant 1.972%** 1.862%** 0.557%** 11.98%** 1.972%%* 1.862%** 0.557*** 11.77%%*

(0.0227) (0.0307) (0.0337) (1.768) (0.0230) (0.0310) (0.0339) (1.767)
Observations 4,722 5,078 5,215 5,639 4,679 5,030 5,169 5,590
R-squared 0.013 0.008 0.035 0.011 0.013 0.008 0.036 0.011
Number of gsms 1,168 1,219 1,276 1,289 1,156 1,206 1,263 1,276

Robust standard errors in parentheses
**% p<0.01, ** p<0.05, * p<0.1
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Table AS: Census Tract Changes Regressed on Casino Payments

) 2 3) “4) &)
Change Census Tract of Change Census Tract of Number of Moves across Census
Residence (Coded either 0  Residence (Coded either Living on Living on Tracts (OLS Regression at Final
VARIABLES or 1) Oorl) Reservation Reservation Survey Wave)
Casino Payment? 0.0726* 0.146%* -0.0216 -0.137** -0.0896
(0.0430) (0.0592) (0.0209) (0.0565) (0.120)
Casino x Living Initially on -0.104%* 0.157%**
Reservation (0.0516) (0.0576)
Number of Children Less than 0.0107 0.0116 0.00348 0.00281 0.0251
6 years old in Household (0.0134) (0.0134) (0.00397) (0.00400) (0.0337)
Constant -0.0827*** -0.0525%** 0.197%** 0.198%** -0.00565
(0.0231) (0.0202) (0.00711) (0.00676) (0.111)
Observations 5,139 5,101 5,101 5,101 1,240
R-squared 0.059 0.060 0.010 0.043 0.086
Number of gsms 1,389 1,383 1,383 1,383

Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in parentheses.

##% p<0.01, ** p<0.05, * p<0.1

35



Table A6: Census Tract Changes Regressed on Casino Payments for American Indians Alone

VARIABLES

Casino Payment?

Number of Children Less
than 6 years old in
Household

Constant

American Indians Alone?
Observations

R-squared

Number of gsms

(1) 2) 3) 4)
Median Percent Percent
Family in Labor with Percent Al
Income by  Force by High Head of
Census Census School Household
Tract Tract Plus by Tract
-321.6 0.0847 -0.325 -0.901
(682.9) (0.306) (0.516) (1.656)
-51.50 -0.0396 -0.171 0.688*
(195.2) (0.1000) (0.176) (0.370)
49,561***  60.49%**  37.08%** 3 53%**
(535.7) (0.224) (0.477) (0.559)
N N N N
5,139 5,139 5,139 5,139
0.006 0.004 0.006 0.022
1,389 1,389 1,389 1,389

(%)

Total
Population
by Census

Tract

-38.56

(97.08)

-35.58

(31.86)

4,743%%%
(84.07)
N
5,139
0.006
1,389

(6) (7 ) )
Median Percent Percent Percent
Family in Labor with Al Head
Income  Force by High of

by Census  Census School ~ Househol
Tract Tract Plus d by Tract
2,086* 0.625 1.223 -6.587*
(1,182) (0.614) (0.777) (3.878)
-121.4 0.0167 0.0779 1.419%
(152.3) (0.103) (0.127) (0.749)
34,522%*%  59.19%*  63.17**

(1,812) (1.277) (1.524) (7.551)
Y Y Y Y
1,309 1,309 1,309 1,309
0.018 0.017 0.017 0.037
341 341 341 341

(10)
Total
Populatio
n by
Census
Tract
18.03
(62.32)
-31.92

(21.11)

4,310%%*
(172.9)
Y
1,309
0.026
341

Note: American Indian Trend and Age Fixed Effects and Robust Standard errors in

parentheses.

##% p<0.01, ** p<0.05, * p<0.1
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