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➢ Social scientists have spent a considerable amount of effort uncovering the 

theoretical and empirical linkages between family resources and human 

capital formation in children (Currie and Almond 2011; Cunha et al. 2006; 

Becker and Tomes 1986; Duncan and Brooks-Gunn 1997; Cameron and 

Heckman 1998; Blau 1999)

➢ Existing studies have been able to show the link between increased 

household income and child health and labor market outcomes

➢ Our study allows us to peer into this black box at the household level and 

identify some of the mechanisms that translate extra household income into 

better child outcomes

➢ Our results on mental health correspond to findings in the existing literature
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➢ The next Section I discusses related literature

➢ We describe the data used in our analysis in Section II

➢ We discuss the conceptual framework for our analysis in Section III 

➢ We provide the empirical framework in Section IV

➢ Section V presents the empirical results from our analysis, the potential 

mechanisms at work

➢ Section VI outlines several robustness checks

➢ In Section VII we discuss our findings, their potential long-run effects for 

treated children, and conclude
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1. Related Literature 
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A. Identifying the Effects of  Extra Income 
on Child Outcomes 

➢ Using the Fragile Families and Child Well-Being Study, Berger, 

Paxson, and Waldfogel (2009) find a strong correlation between 

measures of children’s mental health at age three, cognitive 

skills test scores, and family income

➢ In the United States, Akee et al. (2010, 2013) used the Great 

Smoky Mountain Study data to examine the effect of changes 

in household income on child educational attainment, arrests, 

and obesity
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B. Household Income and Parental 
Behaviors 

➢ One potential channel linking children’s behavioral health and 

household income is related to parental well-being

➢ To our knowledge, ours is the first study that uses longitudinal 

data on both parents and children to demonstrate that children’s 

personality traits and emotional well-being respond positively 

to permanent unconditional cash transfers and that there are

concurrent positive changes in the household environment 

related to parental strife
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2. Great Smoky Mountains Study of  Youth: 

Design and Background 
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A. Dataset Creation 

➢ he Great Smoky Mountains Study of Youth (GSMS) is a 

longitudinal survey of 1,420 children aged 9, 11, and 13 years 

at the survey intake, who were recruited from 11 counties in 

western North Carolina

➢ In Appendix Figure 1, we provide a table identifying the 

survey timing for all three cohorts across survey waves

➢ We find no statistically significant difference in attrition 

between the sample of Native American children and the rest of 

the surveyed individuals
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Appendix Figure 1:  Great Smoky Mountain Study of  Youth Survey 

Schedule by Age Cohort and Year 
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B. Quasi-Experimental Income 
Intervention 

➢ After the fourth wave of the study, a casino opened on the 

Eastern Cherokee reservation

➢ We estimate the amount of change in household incomes for 

those that were eligible for the unconditional transfers to be

approximately $3,500 on average per year during the study 

period
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C. Creation and Description of  Personality 
Traits and Psychological Measures 

➢ The Great Smoky Mountains Study was designed to assess 

mental health and well-being in children

➢ We provide the summary statistics for these two outcome 

variables for the first survey wave aggregated across all age 

cohorts by American Indian status in Table 1

➢ We use a number of questions contained in the GSMS data that 

align with the Big Five Measures of Personality
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➢ Three dimensions of the Big Five are well suited to the GSMS survey

questions. They are

(i) Conscientiousness: tendency to be organized, responsible and 

hardworking; 

(ii) Agreeableness: tendency to act in a cooperative and unselfish manner; 

iii) Neuroticism (also called Emotional Stability): chronic level of 

emotional instability and prone to psychological distress

➢ The full set of survey questions that were used to determine the three 

subparts of the Big 5 Personality traits are listed in Appendix Table 1

➢ In Appendix Table 2, we provide correlations between personality traits 

and several related SES outcomes estimated using our definitions and 

sample

➢ Appendix Table 3 summarizes data from several additional sources to 

demonstrate comparability of the American Indian population sampled in 

the GSMS to other demographic groups in the United States
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Table 1: Table of  Means for Outcomes at Initial Survey Wave 
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Appendix Table 1: Variables from GSMS Used to Create Big 5 

Personality Traits: Agreeableness,

Conscientiousness, and Neuroticism 
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Appendix Table 1: Variables from GSMS Used to Create Big 5 

Personality Traits: Agreeableness,

Conscientiousness, and Neuroticism 

Cont.
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Appendix Table 1: Variables from GSMS Used to Create Big 5 

Personality Traits: Agreeableness,

Conscientiousness, and Neuroticism 

Cont.
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Appendix Table 1: Variables from GSMS Used to Create Big 5 

Personality Traits: Agreeableness,

Conscientiousness, and Neuroticism 

Cont.
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Appendix Table 2: Summary of  Relevant Background Findings in 

the Previous Literature 
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Appendix Table 3: Comparison of  Economic Characteristics with 

Other American Indian Tribes

and Relevant Demographic Groups 
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3. Conceptual Framework 
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A. Effects of  Exogenous Income Shocks 
on Child Well-Being 

➢ In Appendix Figure 2, we provide the initial distribution of 

two of our outcome measures by initial household income using 

data prior to the income intervention

➢ The prediction from this model would be that children from 

households with lower initial investments in child skills would 

exhibit greater human capital gains from an increase (shock) in 

unconditional household income
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Appendix Figure 2:  Relationship between Initial Income and 

Psychological Traits 
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Appendix Figure 2:  Relationship between Initial Income and 

Psychological Traits 

Cont.
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B. Identifying Mechanisms Affecting 
Child Outcomes 

➢ Our analysis also sheds some light on the mechanisms 

responsible for improving child outcomes

➢ First, we examine whether the casino payment has an effect on 

parental behavior and quality of home life

➢ Second, we measure whether the casino transfers affect

marital status or parental employment
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4. Empirical Methodology 
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➢ Our goal is to identify the effect of an unconditional cash transfer on child 

personality traits and behavioral and emotional disorder symptoms

➢ One version of the difference-in-differences setup is to restrict the analysis 

to American Indian children only and exploit variation in the casino 

treatment across the three age cohorts

➢ Second, we could restrict the sample by cohort and compare American 

Indian and non-Indian children across time

➢ A third possible cut of the data is to consider only children of the same 

ages, and compare outcomes across American Indian and non-Indian 

children using all cohorts

➢ We present estimates from the three difference-in-differences frameworks 

as described above in Table 4



Heckman 27

➢ The treatment effect is identified as the difference-in-differences-in-

differences across age cohorts and race. The main estimating equation is

➢ We control for all level effects by including indicator variables for survey 

waves, a dummy for American Indian race and indicators for the various 

cohorts

➢ The panel nature of the data allows us to include individual-specific fixed 

effects in equation (1)

➢ Appendix Figure 3 tests for differences in the pre-casino trends for the five 

outcome variables for American Indian children and non-Indian children
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Table 4: Difference-in-Differences Analyses for Various Subgroups 
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Table 4: Difference-in-Differences Analyses for Various Subgroups 

Cont.
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Appendix Figure 3:  American Indians and Non-Indians Combined 

(Triple Difference Coefficients) in First

Three Survey Waves: All Three Cohorts 
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5. Empirical Results
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A. Main Effects of  Income Intervention 
on Child Personality Traits and Behaviors 

➢ In Figure 1 we plot the coefficients on the SurveyWave ×

YoungestCohorts × AmericanIndian interaction terms in the 

triple difference specification

➢ Table 2 shows the estimates from the average treatment effects 

from the triple difference specification and the event-study 

results
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Figure 1:  The Effects of  Unconditional Transfers on Income 

around the Start of  Casino Operations 
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Table 2: The Effects of  Casino Transfers on Household Income 
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➢ We provide similar event-style analysis in Figure 2 for the five outcome 

variables of interest

➢ Appendix Table 5 provides the corresponding regression output that was

used to create these figures

➢ In Table 3 we provide the regression results showing the average treatment 

effect estimated using our specification in equation (1)

- Panel A shows the results without including person-specific fixed effects

- Panel B reports the estimates from specifications in which we account 

also for child-specific fixed effects

➢ An important take-away from these findings is that personality traits and 

behavioral and emotional disorder symptoms can be affected by public 

interventions as late as the adolescent years
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➢ Difference-in-Differences Analyses.—Our preferred set of analyses relies 

on specification (1)

➢ Table 4 displays the estimates

- Panel A restricts the analysis to children of age 15 or age 16

- In panel B we report results for the youngest age cohort alone

- In panel C we restrict the analysis to American Indians only, comparing 

outcomes across treated and untreated cohorts of children

- In panel D we restrict analysis to observations from ages 12 or 13 which 

predates the casino transfer for all age cohorts

- In panel E we restrict the analysis to the oldest age group that was never 

treated to the cash transfers (during our period of analysis) and compare 

differences in the outcome variables by age and race

- In panel F we restrict analysis to wave 4 only which predates the casino 

transfer payments

- Finally, in panel G we restrict analysis only to non-Indians
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➢ Testing for Heterogeneities in Treatment.—We explore potential 

heterogeneities in the effects across children with different initial (pre-

transfer) endowments in personality skills or disorder symptoms

➢ In Table 5 we show results from models that include an interaction of an 

indicator variable that is equal to 1 if the behavioral and emotional disorder 

symptoms or the personality traits were ever recorded as respectively above 

or below the median level in the first three survey waves and the treatment 

variable

➢ Specifications including individual fixed effects produce qualitatively 

similar results, presented in Appendix Table 6.
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Figure 2:  The Effects of  Casino Transfers on Child Personality 

Traits and Behaviors around the Start

of  Casino Operations 
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Appendix Table 5: The Effect of  Casino Transfers on Children’s 

Emotional and Behavioral

Disorder Symptoms and Personality Traits 
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Table 3: The Effect of  Casino Transfers on Children’s Emotional 

and Behavioral Disorder

Symptoms and Personality Traits 
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Table 5: Heterogeneous Effect of  Casino Transfers by Standardized 

Initial Conditions 
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Appendix Table 6: Heterogeneous Effect of  Casino Transfers by 

Standardized Initial Conditions 
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B. Mechanisms Explaining Changes in 
Personality Traits and Behaviors 

➢ In this section, we explore several channels through which the 

unconditional transfers may affect child outcomes

➢ Parental Behaviors.—One of the potential mechanisms 

affecting children’s outcomes could be a change in parental 

behaviors and relationships
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➢ Figure 3 provides event study analyses for the four variables that capture 

parental relationships in the GSMS dataset

➢ We provide the corresponding regression results in Appendix Table 7

➢ - In panel A, we show the effect of the casino payment on the level of 

parental supervision of their child (as reported by the parent)

- In panel B, we show a similar analysis for the effect of the casino 

payments on whether the child reports enjoyable activities with the parent

- In panel C, we test whether the primary respondent parent reports a poor 

relationship with the other parent

- Panel D shows the reporting of the number of arguments between parents 

and children by survey wave
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Figure 3:  The Effects of  Casino Transfers on Parental Behaviors 

around the Time of  Casino Opening 



Heckman 46

Appendix Table 7: Effects of  Casino Payments on Parental 

Behaviors and Relationships 
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Appendix Table 7: Effects of  Casino Payments on Parental 

Behaviors and Relationships 

Cont.
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➢ We note that there is no change in parental marital status as a

result of the unconditional cash transfers, as evidenced by the estimates 

reported in Appendix Table 8

➢ In Appendix Table 9 we show that the results do not appear to be

driven by changes in parental leisure or work activities

➢ Parental Mental Health Outcomes.—The unconditional transfers may 

contribute to an improvement in a parent’s own mental health and a 

reduction in their own stress levels as found in other studies

➢ In Figure 4, we examine the evolution of parental mental health during the 

period of observation using an indicator of whether none, one, or both 

parents ever sought treatment by a mental health professional

➢ We provide the regression results for the receipt of the casino

transfer in Appendix Table 10
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Appendix Table 8: Effects of  Casino Transfers on Parental Marital 

Status 
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Appendix Table 9: Casino Transfers and Parental Employment 
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Figure 4:  The Effects of  Casino Transfers on Parental Mental 

Health around the Time

of  Casino Opening 
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Appendix Table 10: Parental Mental Health and Casino Payments 
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6. Robustness Checks and Specification 

Checks 
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➢ This section presents sensitivity and robustness checks, and it explores the 

possibility of heterogeneous effects across predetermined characteristics

➢ In Appendix Table 11 we provide the main analysis from Table 3 by initial 

household poverty status

➢ In Appendix Table 12 we separate out the behavioral and emotional 

disorder reports contained in the survey by whether they are reported by the 

parent alone, child alone or both combined

➢ In Appendix Table 13 we explicitly test for differences in coefficients for 

children residing on or off the reservation

➢ Examining data from Walke (2000), we find that there has been a sharp 

reduction in federal funding for American Indians across the board since 

the 1980s and a slight drop in 1996 as well (see Appendix Figure 5)
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Appendix Table 11: Transfer Effects by Initial Household Poverty 

Status 
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Appendix Table 12: Effects on Behavior and Emotional Disorders 

by Source of  Reporting 
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Appendix Table 13: Main Regression Results Separated by On or 

Off  Reservation Status 
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Appendix Figure 5: Bureau of  Indian Affairs Expenditures Per 

Capita of  the AI Population 
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7. Discussion and Conclusions 
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➢ Our main results indicate that an increase in unconditional household 

income reduces the prevalence of behavioral and emotional disorders and 

improves the personality traits of affected children

➢ In Appendix Table B1, we identify the association between the levels of 

age 16 disorders and personality traits and full-time employment and 

educational attainment of non-Indians at age 25

➢ In Appendix Table B2 we decompose the differences in educational

attainment and employment probabilities at age 25 across the different age 

cohorts in our sample by using the coefficient from the non-Indian group

➢ Our research adds to the literature on the effect of unconditional cash 

transfers to families on child personality traits and behaviors in a quasi-

experimental setting

➢ One important caveat regarding our research is worth repeating
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Appendix Table B1: Association between Long Run Outcomes 

(Age 25) for Non American Indians using Age 16 Levels of  

Disorders and Personality Traits 
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Appendix Table B2: Explaining Raw Differences in Outcomes by 

Changes in Age 16 Characteristics 


