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Abstract

This paper defines and estimates the causal benefits of different levels of schooling on health
and labor market outcomes using a computationally tractable model. We decompose treatment
effects of education into direct benefits of attaining a given level of schooling and the benefits
flowing from the option of continuing schooling that arise from completing a given level of
schooling. Half to two-thirds of the educational benefits found in the raw data are due to these
causal effects. Continuation values are an important component of treatment effects. Both
cognitive and socioemotional factors contribute substantially to shaping educational choices and
educational outcomes. We improve on LATE by identifying the groups affected by variations in
the instruments. Unlike most of the literature on the treatment effects of education, we analyze
a model with multiple schooling choices that recognizes the fundamentally nonlinear effect of
schooling on a variety of outcomes. Most of the effects of socioemotional skills on outcomes come
through their effects on education. There are additional benefits of cognition on most outcomes
across education levels beyond their effects on education.
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A Description of the Data Used

This analysis uses the 1979 National Longitudinal Survey of Youth (NLSY79), a nationally
representative sample of men and women born in the years 1957-64.The NLSY79 includes both
a randomly chosen sample of 6,111 U.S. youth and a supplemental sample of 5,295 randomly
chosen Black, Hispanic, and non-Black non-Hispanic economically disadvantaged youth. Both
of these samples are drawn from the civilian population. In addition, there is a small sample
of individuals (1,280) who were enrolled in the military in 1979. The respondents were first
interviewed in 1979 when they were 14-22 years of age. The NLSY surveyed its participants
annually from 1979 to 1992, and has surveyed them biennially since 1992. The NLSY measures a
variety of later-life outcomes including labor market flows, asset and transfer income, and health
outcomes. The survey measures many other aspects of the respondents’ lives, such as scores
on achievement tests, fertility, educational attainment, high school grades, and demographic
information. This paper uses the core sample of males, which, after removing observations with

missing covariates, contains 2242 individuals.

A.1 Outcomes

As a measure of physical health, we use the PCS-12 scale. The PCS-12 scale is the Physical
Component Summary obtained from SF-12 measured at age 40.> The SF-12 is designed to
provide a measure of the respondent’s mental and physical health irrespective of their proclivity
to use formal health services. We analyze smoking at age 30 as an additional measure of physical
health . Smoking at age 30 is self reported and is defined as a binary variable equal to one if the
individual smoked daily at age 30. Self-esteem is also analyzed as a measure of mental health.
Self esteem is measured using Rosenberg’s Self-esteem scale (collected in 2006, when individuals
were in their 40s). Respondents with a score above (below) 50 have better (worse) health than
the typical person in the general U.S. population. Each one-point difference above or below 50
corresponds to one-tenth of a standard deviation. For example, a person with a score of 30 is

two standard deviations below the mean. We standardize the PCS-12 score to have mean zero

'Respondents were dropped from the analysis if they did not have valid ASVAB scores, missed multiple rounds of
interviews, had educational histories where true education could not be inferred, were missing control variables which
could not be imputed, or had extreme and incomplete labor market histories. A number of imputations were made as
necessary. Previous years’ covariates were used when covariates where not available for a given year (such as region of
residence). Responses from adjacent years were used for some outcomes when outcome variables were missing at the
age of interest. Mother’s education and father’s education were imputed when missing.

28F-12 is a 12-question health survey designed by John Ware of the New England Medical Center Hospital (see
(Ware, Kosinski, and Keller, 1996), and (Gandek, Ware, Aaronson, Apolone, Bjorner, Brazier, Bullinger, Kaasa,
Leplege, Prieto, and Sullivan, 1998)).



and variance one in the overall population.

Rosenberg’s Self-Esteem Scale consists of 11 items which are answered on a 4-point scale
(4 strongly agree, 3 agree, 2 disagree, 1 strongly disagree). An index score is constructed by
summing the scores from the items and standardizing the scores to have mean 0 and variance 1
in the overall population (Rosenberg, 1965).

As a measure of physical health, we construct an obesity indicator based on BMI. BMI is
calculated as BMI=(Weight in Pounds * 703)/(Height in inches)?, and the obesity indicator

takes a value of one if the BMI is 30 and above, and zero otherwise.

A.2 Schooling Levels

We consider four different transitions and five final schooling levels as depicted in Figure 2 of
the text. The transitions studied are (i) enrolled in high school deciding between graduating
from high school and dropping out from high school, (ii) high school dropouts deciding whether
or not to get the GED, (iii) high school graduates deciding whether or not to enroll in college,
and (iv) college students deciding whether or not to earn a 4-year degree. Consequently, the
final schooling levels are (I) high school dropout, (II) GED, (IIT) High school graduate, (IV)
some college and (V) four-year college degree. Education at age 30 is treated as respondent’s
final schooling level.? Schooling levels are not an ordered set, calling into question the standard
procedure of using years of schooling in analyzing the benefits of education. Thus, following the
notation introduced in Section 2.1, the indicator variable for a college graduate is defined as

s=4ifand only if Doy =Di13=D3a=1

A.3 Measurement System

The cognitive and socioemotional factors in the model are identified from the joint estimation of
the educational choices of agents as well as a supplemental measurement system of tests and other
early-life outcomes. Sub-tests from the Armed Services Vocational Aptitude Battery (ASVAB)
are used as measures of cognitive ability. Specifically, we consider the scores from Arithmetic
Reasoning, Coding Speed, Paragraph Comprehension, World Knowledge, Math Knowledge, and
4

Numerical Operations.

To identify the socioemotional factor, we use participation in minor risky or reckless activity

3 A negligible fraction of individuals change schooling levels after age 30.

1A subset of these tests are used to construct the Armed Forces Qualification Test (AFQT) score, which is
commonly used as a measure of cognitive ability. AFQT scores are often interpreted as proxies for cognitive ability
(Herrnstein and Murray, 1994). See the discussion in Almlund, Duckworth, Heckman, and Kautz (2011).



in 1979 in the measurement system for the socioemotional endowment.® In order to identify the
distribution of correlated factors, risky behavior is restricted to not load on the cognitive factor.

Many psychologists use a socioemotional taxonomy called the Big Five (John, Robins, and
Pervin, 2008). This is an organizing framework that categorizes personality traits into 5 categories.
The five traits are extraversion, agreeableness, conscientiousness, neuroticism, and openness.
A growing body of work suggests that these traits and other socioemotional traits play key
roles in academic success. Borghans, Golsteyn, Heckman, and Humphries (2011) and Almlund,
Duckworth, Heckman, and Kautz (2011) show that the principal determinants of the grade point
average are personality traits and not cognition. Similarly, Duckworth and Seligman (2005)
find that self-discipline predicts GPA in 8th graders better than 1Q. Duckworth, Quinn, and
Tsukayama (2010) report three studies to show that self-control predicts grades earned in middle
school better than IQ across racial and socioeconomic groups. Farsides and Woodfield (2003),
Conard (2006), and Noftle and Robins (2007) find that Big 5 traits positively predict grades and
academic success. These studies find predictive power after controlling for previous grades or
test scores. In these studies, the benefits of personality traits are mediated through behaviors
such as increased attendance or increased academic effort. A meta-analysis by Credé and Kuncel
(2008) finds that study habits, skills, and attitudes have similar predictive power as standardized
tests and previous grades in predicting college performance. They find that study skills are
largely independent of high school GPA and standardized admissions tests, but have moderate
correlations with personality traits.

The evidence that academic success (such as GPA) depends on cognitive ability, but also
depends strongly on socioemotional traits such as conscientiousness, self-control, and self-
discipline, motivates our identification strategy of including both a cognitive and socioemotional
factor in 9th grade GPA. Much of the variance not explained through test scores has been
shown to be related to socioemotional traits. Socioemotional skills are measured in part by their
contribution towards 9th grade GPA in reading, social studies, science, and math.

GPA by grade and subject is constructed from high school transcript records. Up to 64
courses were recorded from school transcripts and included year taken, grade level taken, a class
identification code, and the grade received. Using the class identification code, we identified all

courses taken in either reading, social studies, science, or math in 9th grade and constructed

SPreliminary data analysis suggested this measure was the least correlated with cognitive endowments among the
available measures. This is a binary variable which is one if an agent answers yes to any of the following questions in
1980: “Taken something from the store without paying for it,” “Purposely destroyed or damaged property that did
not belong to you?,” “Other than from a store, taken something that did not belong to you worth under $507,” and
“Tried to get something by lying to a person about what you would do for him, that is, tried to con someone?”



subject level GPAs

As a robustness check for our measure of socioeconomic skills, we include five additional
measures of adverse adolescent behavior to check our interpreting of the non-cognitive factor.®
We consider violent behavior in 1979 (fighting at school or work and hitting or threatening to hit
someone), tried marijuana before age 15, daily smoking before age 15, regular drinking before
age 15, and any intercourse before age 15. For violent behavior, we control for the potential
effect of schooling. We estimate the cognitive and socioemotional distributions jointly with the
educational choice system to account for the effect of schooling at the time of the measurement on

measures of ability following the procedure developed in Hansen, Heckman, and Mullen (2004).

A.4 Control Variables

The variables used to control for observed characteristics depend on the timing and nature of
the decision being made. In every outcome, measure, and educational choice, we control for
race, broken home status, number of siblings, mother’s education, father’s education, and family
income in 1979. We additionally control for region of residence and urban status at the time the
relevant measure, decision, or outcome was determined.” For log wages at age 30, we additionally
control for local economic conditions at age 30. When region of residence or urban status are not
available for the age of a particular measure or outcome, the answer from previous or following
surveys are used.

The educational choice models include additional choice-specific covariates. Following
Carneiro, Heckman, and Vytlacil (2011), we control for both long run economic conditions, and
contemporaneous deviations from those conditions. Controlling for the long-run local economic
environment, local unemployment deviations capture contemporaneous economic shocks. The
model for the choice to GED certify additionally controls for the difficulty of getting the GED
within the state of residence in 1988.% The choices to enroll in college and graduate from college
control for local 4-year college tuition at age 17 and 22 respectively.” When an instrument is

missing for a particular age, the value from the previous or proceeding year is used.

5Gullone and Moore (2000) present a line of research which studies the relationship between personality traits
and adolescent risk-behavior. Our five additional measures of early adverse behavior help demonstrate that our
socioemotional factor is capturing traits that then explain these observed behaviors in an expected manner.

"Based on the data, we assume that high school, GED certification, and college enrollment decisions occur at age
17 while the choice to graduate from college is made at age 22.

8GED difficulty is proxied by the percent of high school graduates able to pass the test in one try given the state’s
chosen average and minimum score requirements.

9The cost of college, or the difficulty of earning a GED may affect an individual’s choice to graduate from high
school. In preliminary models, we found these “forward looking” variables to be statistically insignificant in the choice
to graduate from high school and they are excluded from the high school choice.



The equation system for GPA controls for the variables used in all of our analyses, except for
region dummies which are not available prior to 1979. The GPA model alternatively controls for
urban status at age 14 and Southern residence at age 14. The ASVAB test scores models control
for the standard controls, age, and age squared. As previously noted above, the ASVAB tests are
estimated separately by education at the time of the test. Risky behavior in 1979 model controls
for the standard controls, age and age squared. The risky behavior measure is also estimated by
educational group, but due to data limitations pools high school graduates and those enrolled in
college in 1979.

The equations for log wages at age 30 controls for race, parents’ education, broken home
status, number of siblings, region of residence at age 30, and local unemployment rates at age
30. Smoking at age 30 includes the same controls, but excludes unemployment rates. Physical
health and Rosenberg self-esteem at age 40 control for the same variables as smoking, but use
region of residence at age 40 rather than 30. The variables used and the exclusions are presented

in Table 2 of the main text.

10



A.5 Constructing the Data

As a baseline, our National Longitudinal Survey of Youth 1979 dataset uses the NLSY79 dataset
used in Heckman, Stixrud, and Urzua (2006), Urzua (2008), and Heckman (2001). Furthermore,
we use instruments from Carneiro, Heckman, and Vytlacil (2011). We supplement this baseline
dataset with grades from high school transcripts, risky behaviors at young ages, and later life
outcomes that were not previously available, such as physical health at age 40. Table 1 provides

an overview of how our base sample is constructed, and how many observations are lost at each

point.
Table 1: NLSY79 Data Set Construction and Effect of Deletions
Observations Details
3,002 Core representative male NLSY population
2,975 require schooling defined (GED or HS) for 12 years completed
2,905 Not employed by military
2,763 Not enrolled in education at 30 years old
2,242 Require no missing education, covariates, ASVAB, Rosenberg,

and, instruments (Heckman, Stixrud, and Urzua (2006) sample)

11



B A Summary of the Literature on the Causal Impact of

Education on Health

The literature finds that health and education are positively correlated both at the individual level
(for example Grossman (1975) ) and at the country level (see Jayachandran and Lleras-Muney
(2009) for an overview). More recently, the literature has focused on the causal relationship
between education and health. While some papers have looked at how health affects educational
attainment (Madsen, 2012), most papers focus on the causal impact of education on later life
health outcomes and health-related behaviors.'® Most of the literature uses natural experiments
to evaluate the “causal” impact of additional education on health. Using instrumental variables
or regression discontinuity, these papers require a valid instrument and typically need large
samples. Many of these paper exploit changes in mandatory schooling requirements in the
early 20th century. Lleras-Muney (2005) uses the US Census to construct synthetic panels and
evaluates the impact of compulsory education laws in 1915 and 1939 and finds that increases
in schooling lead to a significant decrease in mortality. Similarly, van Kippersluis, O’'Donnell,
and van Doorslaer (2011) finds that changes in compulsory schooling laws in the Netherlands
decreased mortality rates for elderly men. Kemptner, Jurges, and Reinhold (2011) considers
compulsory school changes in Germany in 1949 and 1969 and find that additional schooling lower
the prevalence of long term illness and weak evidence that it reduced obesity, but no evidence
that it reduced smoking.

Not all of this literature finds a statistically significant role of education on health. Albouy and
Lequien (2009) finds no statistically significant evidence of education decreasing mortality using
French schooling reforms. Arendt (2005) finds no statistically significant impact of education on
self reported health and BMI using Danish data.

The instrumental variables literature suggests changes in compulsory schooling causally
increased health, but this literature is limited in a number of ways. Fist, these natural experiments
focus on changes in compulsory schooling levels that are well below current requirements, and
the health gains may not extrapolate to current educational decisions such as graduating from
high school or college. Second, the natural experiments focus on changes predominantly at the
beginning of the twentieth century — which may not extrapolate to current conditions. Third,
these natural experiments may demonstrate causal benefits, but they do not help us understand

the causal pathways. Oreopoulos and Salvanes (2011) overviews the potential ways schooling

10Conti and Heckman (2010) models both the causal role of education on health and the role of early health on
education and later health

12



may lead to non-pecuniary benefits, such as health.!! Cutler and Lleras-Muney (2010) reviews
the literature on the causal benefits of education on health and similarly discusses the pathways
though which education may act, and when possible, tries to test these hypotheses. The authors
summarize their results as finding that resources such as income or health insurance can explain
11-32 percent of the education-health behavior gradient, cognitive ability accounts for 30 percent
(though they note this is just their best guess), and social integration accounts for 11 percent of
the gradient. Notably, Cutler and Lleras-Muney (2010) finds that discount rate, risk aversion, and
value of the future, as well as personality factors, do not account for any of the education-health
gradient. While this is a featured result of their paper, the proxies for these parameters used by
the authors are quite weak. For example, discount rates were proxied using a question from the
MIDUS survey which asks how strongly the respondent agrees with the statement “I live one
day at a time and don’t really think about the future” and the value of the future is measured
with respondent’s answer to the question “Looking ahead ten years into the future, what do
you expect your life will overall be like at that time?” Similarly, measures of personality are
restricted to measures of impulsiveness or lack of self-control. We believe that being limited to
rough proxies of economic parameters and personality should temper the conclusions reached by
the authors.

While not directly comparable to Cutler and Lleras-Muney (2010), Conti and Heckman (2010)
find that non-cognitive ability plays an important role in health outcomes. It finds that the
importance of cognitive ability is overstated when non-cognitive ability is not included and that
education has a causal impact on health. Prior to Conti and Heckman (2010), Auld and Sidhu
(2005) attempts to disentangle the causal roles of cognition and education on health. The paper
sets up an extended Grossman model where schooling, cognitive ability, and material inputs
enter the production of health. The paper then estimates the model using the NLSY79 and
an instrumental variables technique (with local unemployment rates and parents’ education as
instruments). The paper uses a question on if health limits the amount of work an individual
can perform as their later-life measure of health. Once accounting for cognition, the paper finds
that there is little statically significant evidence that education affects health outcomes. The
paper finds that benefits are the largest for those with low educational attainment.

Many other papers develop frameworks for integrating health into economic models. The
most broadly known is the Grossman model (see Grossman (2000)). Many extensions or adaption
of the Grossman model have been considered. (for example Galama (2011)). Similarly, Cervellati

and Sunde (2013) extends the Ben-Porath model to consider how increased life expectancy

HThe paper also provides an overview of different approaches taken by the literature to establish causal relationships.

13



changes education and labor supply decisions.
For additional overviews of the associations between education and health activities. See
Cawley and Ruhm (2012) for an overview of the causal impacts of education on risky behaviors,

Chaloupka and Warner (2000) for smoking, and Cook and Moore (2000) for drinking.

14



C Model Estimates

C.1 Models for the Measurement System
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C.5 Significance of Cognitive and Non-cognitive Factors within School-

ing Levels
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D Variance Decompositions

The variance of the latent endowments is split up into its components: var(aclc + asgblsg) =
agoh, + 2 x acaspeov(0c,Osp) + adpog. . These are represented in the table as Cognitive
(ag05.,), Covariance (2 * agaspcov(fc,0sp)), and Socioemotional (agpog, ). For discrete

variables, the decomposition is for the index.

Table 21: Variance decomposition of educational decisions and grades

Observables Cognitive Covariance Socioemotional Unobservables

Dy 1: Graduate HS 0.25 0.12 0.07 0.16 0.40
Dy o: GED 0.17 0.26 0.02 0.01 0.55
D1 3: Enroll College 0.27 0.16 0.04 0.05 0.48
D3 4: 4-year College Degree 0.24 0.16 0.05 0.07 0.49
GPA Language 0.08 0.10 0.10 0.43 0.29
GPA Social Sciences 0.09 0.12 0.10 0.37 0.32
GPA Science 0.10 0.12 0.10 0.37 0.31
GPA Math 0.04 0.09 0.08 0.29 0.49

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (6¢, 0sg), and remaining unobservables (¢). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y) = var(X’'8) + var(0’a) + var(e)
for continuous outcomes and var(I) = var(X'B) + var(6’'a) + var(e) for discrete outcomes. Furthermore,
var(a'0) = var(fcac) + 2cov(Bcac,spase) + var(fsgasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'8)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Ocac,Ospasg)/var(Y), and “Socioemotional” is var(0sgasg)/var(Y). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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Table 22: Variance decomposition of ASVAB tests

Observables Cognitive Covariance Socioemotional Unobservables

Arithmetic Reasoning (< 12) 0.25 0.52 - - 0.23
Word Knowledge (< 12) 0.32 0.38 - - 0.30
Paragraph Comprehension (< 12) 0.26 0.45 - - 0.29
Numerical Operations (< 12) 0.18 0.40 - - 0.42
Math Knowledge (< 12) 0.25 0.50 - - 0.25
Coding Speed (< 12) 0.18 0.33 - - 0.49
Arithmetic Reasoning (= 12) 0.23 0.56 - - 0.21
Word Knowledge (= 12) 0.32 0.36 - - 0.32
Paragraph Comprehension (= 12) 0.23 0.43 - - 0.34
Numerical Operations (= 12) 0.19 0.39 - - 0.42
Math Knowledge (= 12) 0.23 0.53 - - 0.24
Coding Speed (= 12) 0.18 0.30 - - 0.51
Arithmetic Reasoning (> 12) 0.21 0.69 - - 0.09
Word Knowledge (> 12) 0.27 0.29 - - 0.44
Paragraph Comprehension (> 12) 0.15 0.32 - - 0.54
Numerical Operations (> 12) 0.19 0.29 - - 0.53
Math Knowledge (> 12) 0.20 0.66 - - 0.15
Coding Speed (> 12) 0.16 0.22 - - 0.62

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (6¢, 0sg), and remaining unobservables (¢). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y') = var(X’'8) + var(0’a) + var(e)
for continuous outcomes and var(I) = var(X'B) + var(6’a) + var(e) for discrete outcomes. Furthermore,
var(a'0) = var(Ocac) + 2cov(fcac,spase) + var(fsgpasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'B)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Bcac,Ospase)/var(Y), and “Socioemotional” is var(@sgasg)/var(Y'). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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Table 23: Variance decomposition of early reckless and adverse behaviors

Observables Cognitive Covariance Socioemotional Unobservables

Early Violence (9th-11th)? 0.11 0.01 0.01 0.08 0.79
Early Violence (12h)® 0.15 0.02 0.01 0.02 0.79
Early Reckless (9th-11th)® 0.05 - - 0.03 0.92
Early Reckless (12th)® 0.12 - - 0.02 0.86
Early marijuana® 0.05 0.00 0.01 0.13 0.81
Early daily smoking® 0.06 0.02 0.02 0.09 0.81
Early drinking® 0.02 0.01 0.01 0.03 0.93
Early intercourse® 0.11 0.03 0.02 0.05 0.79

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (6¢, 0sg), and remaining unobservables (¢). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y') = var(X’'B) + var(0’a) + var(e)
for continuous outcomes and var(I) = var(X'B) + var(6’'a) + var(e) for discrete outcomes. Furthermore,
var(a'0) = var(fcac) + 2cov(Bcac,spase) + var(fsgasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'8)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Ocac,Ospasg)/var(Y), and “Socioemotional” is var(0sgasg)/var(Y). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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Table 24: Variance decomposition of labor market outcomes

Observables Cognitive Covariance Socioemotional Unobservables
Log Wages (30) 0.18 0.08 0.01 0.01 0.72
High school dropouts 0.20 0.02 0.01 0.01 0.77
GED Recipients 0.17 0.05 0.01 0.01 0.76
High school graduates 0.15 0.05 0.01 0.01 0.78
Some college 0.18 0.01 0.00 0.00 0.81
Four-year college graduate 0.11 0.12 0.01 0.01 0.75
PVLog Wages (30) 0.25 0.09 0.01 0.01 0.64
High school dropouts 0.40 0.15 0.01 0.00 0.43
GED Recipients 0.25 0.18 0.02 0.00 0.55
High school graduates 0.22 0.04 0.01 0.01 0.72
Some college 0.16 0.01 0.00 0.00 0.82
Four-year college graduate 0.14 0.07 0.01 0.02 0.75
LF Participation 0.10 0.07 0.00 0.00 0.82
High school dropouts 0.33 0.13 -0.02 0.01 0.54
GED Recipients 0.25 0.11 -0.02 0.02 0.64
High school graduates 0.24 0.05 -0.01 0.01 0.72
Some college 0.08 0.01 -0.01 0.01 0.90
Four-year college graduate 0.15 0.10 0.02 0.02 0.71
White Collar Employment 0.17 0.13 0.03 0.03 0.63
High school dropouts 0.21 0.06 -0.02 0.03 0.71
GED Recipients 0.19 0.11 -0.02 0.01 0.71
High school graduates 0.11 0.04 0.01 0.00 0.84
Some college 0.07 0.03 0.01 0.01 0.89
Four-year college graduate 0.16 0.14 0.06 0.12 0.52

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (8¢, 0sg), and remaining unobservables (¢). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y) = var(X’'3) + var(0’'a) + var(e)
for continuous outcomes and var(I) = var(X'8) + var(0'a) 4+ var(e) for discrete outcomes. Furthermore,
var(a’0) = var(fcac) + 2cov(fcac,8spask) + var(fspasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'g8)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Bcac,Ospasg)/var(Y), and “Socioemotional” is var(0sgasg)/var(Y). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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Table 25: Variance decomposition of physical health outcomes

Observables Cognitive Covariance Socioemotional Unobservables
SF12 Physical Health 0.03 0.02 0.00 0.00 0.95
High school dropouts 0.09 0.03 0.00 0.01 0.86
GED Recipients 0.07 0.04 0.01 0.02 0.86
High school graduates 0.02 0.00 0.00 0.00 0.98
Some college 0.05 0.00 0.00 0.01 0.94
Four-year college graduate 0.01 0.00 0.00 0.00 0.99
Obesity 0.02 0.01 -0.00 0.00 0.98
High school dropouts 0.17 0.01 -0.00 0.01 0.82
GED Recipients 0.16 0.01 0.00 0.01 0.83
High school graduates 0.01 0.01 -0.00 0.01 0.98
Some college 0.07 0.00 0.01 0.05 0.87
Four-year college graduate 0.13 0.01 -0.00 0.00 0.86
Smoking Age 30 0.05 0.04 0.03 0.08 0.81
High school dropouts 0.13 0.04 0.03 0.07 0.73
GED Recipients 0.13 0.05 0.01 0.01 0.80
High school graduates 0.06 0.00 0.00 0.01 0.93
Some college 0.10 0.00 0.00 0.01 0.89
Four-year college graduate 0.09 0.02 0.02 0.05 0.82
Heavy Drinking Age 30 0.02 0.00 0.00 0.02 0.96
High school dropouts 0.13 0.01 0.00 0.01 0.84
GED Recipients 0.17 0.01 0.01 0.06 0.75
High school graduates 0.04 0.00 -0.00 0.02 0.94
Some college 0.09 0.00 -0.01 0.09 0.82
Four-year college graduate 0.05 0.02 0.02 0.11 0.80

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (¢, Osg), and remaining unobservables (e). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y) = var(X’'3) + var(0’'a) + var(e)
for continuous outcomes and var(I) = var(X'B) + var(0'a) 4+ var(e) for discrete outcomes. Furthermore,
var(a’'0) = var(fcac) + 2cov(Bcac,0spask) + var(fspasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'8)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Bcac,Ospasg)/var(Y), and “Socioemotional” is var(8sgasg)/var(Y). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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Table 26: Variance decomposition of mental health outcomes

Observables Cognitive Covariance Socioemotional Unobservables
SF12 Mental Health 0.01 0.00 0.00 0.00 0.98
High school dropouts 0.09 0.03 0.00 0.04 0.84
GED Recipients 0.06 0.01 0.00 0.03 0.90
High school graduates 0.01 0.00 0.00 0.00 0.98
Some college 0.05 0.00 -0.00 0.01 0.93
Four-year college graduate 0.03 0.00 -0.00 0.01 0.96
CESD Depression 0.04 0.03 0.00 0.00 0.93
High school dropouts 0.20 0.10 0.00 0.00 0.70
GED Recipients 0.12 0.02 0.00 0.02 0.84
High school graduates 0.03 0.01 0.00 0.00 0.96
Some college 0.10 0.01 0.00 0.00 0.89
Four-year college graduate 0.01 0.00 -0.00 0.00 0.99
Pearlin Self Mastery 0.03 0.04 0.01 0.00 0.92
High school dropouts 0.04 0.02 0.00 0.01 0.92
GED Recipients 0.15 0.07 0.01 0.02 0.75
High school graduates 0.02 0.04 0.01 0.00 0.93
Some college 0.01 0.00 0.00 0.00 0.98
Four-year college graduate 0.01 0.00 -0.00 0.00 0.99
Rosenberg Self-Esteem 0.03 0.06 0.01 0.00 0.91
High school dropouts 0.05 0.13 0.01 0.00 0.81
GED Recipients 0.09 0.08 0.01 0.00 0.83
High school graduates 0.03 0.07 0.01 0.00 0.89
Some college 0.03 0.00 0.00 0.03 0.94
Four-year college graduate 0.05 0.00 0.00 0.00 0.95

Notes: Columns show the fraction of the variance in each outcome explained by observable covariates (X),
unobservable cognitive and socioemotional factors (¢, Osg), and remaining unobservables (e). For continuous
outcomes we decompose the observed variance, while for discrete outcomes we decompose the variance of the
latent index. Given the assumption that the factors, observable characteristic, and unobservables are all
independent, the total variance of an outcome can be decomposed as var(Y) = var(X’'3) + var(0’'a) + var(e)
for continuous outcomes and var(I) = var(X'B) + var(0'a) 4+ var(e) for discrete outcomes. Furthermore,
var(a’'0) = var(fcac) + 2cov(Bcac,0spask) + var(fspasg). In the legend above, for continuous
outcomes, “Observables” is wvar(X'8)/var(Y), “Cognitive” is var(fcac)/var(Y), “Covariance” is
2cov(Bcac,Ospasg)/var(Y), and “Socioemotional” is var(8sgasg)/var(Y). Calculations for the discrete
outcomes are the same, but are normalizes by var(I) rather than var(Y).
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E Goodness of Fit

Table 27: Goodness of Fit - Schooling Choice

Schooling Level Data Model p-value
High School Dropout 0.13 0.12 0.24
GED (No College) 0.10 0.10 0.84
High School Graduate 0.37 0.38 0.50
Some College 0.17 0.18 0.31
College Graduate 0.23 0.22 0.38

Notes: The simulated data (Model) contains one million observations generated from the model
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) Goodness of fit is tested using a x? test that the two proportions are equal, where the Null
Hypothesis is Model=Data.

Table 28: Goodness of Fit - Early Risky and Reckless Behavior

Outcome Actual Model p-value®
Early marijuana® 0.34 0.34 0.94
Early daily smoking® 0.19 0.19 0.99
Early drinking® 0.19 0.19 1.00
Early intercourse® 0.16 0.16 0.68
Early Violence (9th-11th)®  0.67  0.65 0.18
Early Violence (12h)? 0.50 0.52 0.19
Early Reckless (9th-11th)®  0.61 0.60 0.61
Early Reckless (12th)® 0.53 0.54 0.65

Notes: The simulated data (Model) contains one million observations generated from the model
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) (a) Goodness of fit is tested using a x? test that the two proportions are equal, where the Null
Hypothesis is that the model fits the data. (b) The reckless and violent variables are taken from the
NSLY 1980 Illegal Activities Supplement. (c) Early is defined as engaging in risky behavior before
15 years old.
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Table 29: Goodness of Fit - ASVAB and Grade models

Mean Std Dev
Data Model Data Model p-value

ASVAB Tests

Arithmetic Reasoning (< 12) -0.29 -0.36  0.93  0.90 0.03
Word Knowledge (< 12) -0.45 -0.53 1.08 1.06 0.01
Paragraph Comprehension (< 12) -0.51 -0.59 1.18  1.17 0.02
Numerical Operations (< 12) -0.52  -0.58 096  0.93 0.06
Math Knowledge (< 12) -0.32  -0.39 0.89 0.83 0.01
Coding Speed (< 12) -0.60 -0.65 0.78 0.77 0.07
Arithmetic Reasoning (= 12) 020 0.19 0.8 0.83 0.73
Word Knowledge (= 12) 0.13 0.13 0.78 0.74 0.86
Paragraph Comprehension (=12) 0.04 0.03 0.80  0.75 0.73
Numerical Operations (= 12) -0.01 -0.02 089 0.85 0.81
Math Knowledge (= 12) 0.00 -0.02 0.81 0.75 0.45
Coding Speed (= 12) -0.16 -0.17 0.77  0.75 0.92
Arithmetic Reasoning (> 12) 094 091 0.67 0.64 0.35
Word Knowledge (> 12) 074 075 033 031 0.80
Paragraph Comprehension (> 12) 0.64 0.62 0.32  0.32 0.63
Numerical Operations (> 12) 0.58 0.56 0.59  0.57 0.51
Math Knowledge (> 12) 0.97 0.95 0.74 0.72 0.52
Coding Speed (> 12) 0.47 0.46 0.65 0.63 0.67
9th Grade GPA

GPA Language -0.12  -0.18 0.98  0.99 0.01
GPA Social Sciences -0.01  -0.07 0.99  1.00 0.02
GPA Science 0.03 -0.02 098 097 0.08
GPA Math -0.01  -0.05 0.99 0.99 0.08

Notes: The simulated data (Model) contains one million observations generated from the Model’s
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of
Males.The numbers inside the parentheses describe the years of schooling at the time of the test.
The ASVAB models are estimated separately for those with less than twelve years (< 12), those
who are high school graduates (=12), and those who have attended college (> 12) at the time they
took the ASVAB tests. (a) The p-values reported are from a T-test for the equivalence of the means
where the null hypothesis is that Actual = Model
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Table 30: Goodness of Fit - Discrete Labor Outcomes

Outcome Actual Model p-value®

LF Participation 0.92 0.93 0.01
High school dropouts 0.83 0.82 0.74
GED Recipients 0.84 0.85 0.68
High school graduates 0.94 0.96 0.04
Some college 0.94 0.95 0.18
Four-year college graduate  0.96 0.96 0.71

White Collar Employment 0.44 0.44 0.87
High school dropouts 0.15 0.15 0.80
GED Recipients 0.24 0.23 0.76
High school graduates 0.28 0.27 0.64
Some college 0.48 0.49 0.81

Four-year college graduate  0.87 0.88 0.36

Notes: The simulated data (Model) contains one million observations generated from the Model’s
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) Goodness of fit is tested using a x? test that the two proportions are equal, where the Null
Hypothesis is Model=Data.

Table 31: Goodness of Fit - Discrete Health Outcomes

Outcome Actual Model p-value®
Obesity 0.32 0.32 0.72
High school dropouts 0.30 0.35 0.24
GED Recipients 0.29 0.28 0.56
High school graduates 0.37 0.37 0.88
Some college 0.35 0.35 0.63
Four-year college graduate  0.22 0.21 0.35
Smoking Age 30 0.38 0.39 0.66
High school dropouts 0.67 0.65 0.38
GED Recipients 0.63 0.62 0.62
High school graduates 0.39 0.39 0.64
Some college 0.34 0.34 0.68
Four-year college graduate  0.15 0.17 0.29
Heavy Drinking Age 30 0.23 0.23 0.91
High school dropouts 0.27 0.27 0.83
GED recipients 0.23 0.24 0.60
High school graduates 0.25 0.25 0.82
Some college 0.24 0.24 0.78

Four-year college graduate  0.18 0.20 0.43

Notes: The simulated data (Model) contains one million observations generated from the Model’s
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) Goodness of fit is tested using a x? test that the two proportions are equal, where the Null
Hypothesis is that the model predictions fits the data.
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Table 32: Goodness of Fit - Health Outcomes

Mean Std Dev
Actual Model Actual Model p-value
SF12 Physical Health 0.07 0.07 0.79 0.79 0.94
High school dropouts -0.29 -0.37 1.46 1.45 0.30
GED Recipients -0.17 -0.16 1.17 1.17 0.89
High school graduates 0.05 0.05 0.70 0.70 0.96
Some college 0.13 0.15 0.75 0.75 0.70
Four-year college graduate 0.36 0.37 0.24 0.24 0.71
SF12 Mental Health 0.14 0.14 0.84 0.84 0.98
High school dropouts -0.10 -0.14 1.47 1.47 0.60
GED Recipients 0.02 0.03 1.20 1.22 0.84
High school graduates 0.19 0.21 0.68 0.69 0.64
Some college 0.23 0.23 0.70 0.71 0.91
Four-year college graduate 0.18 0.15 0.63 0.63 0.36
CESD Depression 0.13 0.12 0.85 0.84 0.86
High school dropouts -0.36 -0.46 1.67 1.67 0.23
GED Recipients -0.02 -0.06 1.11 1.11 0.62
High school graduates 0.13 0.14 0.76 0.75 0.79
Some college 0.24 0.24 0.58 0.56 0.91
Four-year college graduate 0.38 0.39 0.42 0.42 0.64
Pearlin Self Mastery 0.05 0.05 0.97 0.97 0.95
High school dropouts -0.46 -0.53 0.82 0.81 0.21
GED Recipients -0.04 -0.08 0.96 0.92 0.53
High school graduates -0.04 -0.05 0.91 0.91 0.89
Some college 0.24 0.25 1.00 0.99 0.86
Four-year college graduate  0.40 0.41 0.84 0.84 0.75
Rosenberg Self-Esteem 0.06 0.05 0.97 0.97 0.72
High school dropouts -0.32 -0.36 0.98 1.01 0.57
GED Recipients -0.12 -0.12 1.08 1.10 0.99
High school graduates -0.06 -0.07 0.86 0.85 0.84
Some college 0.24 0.24 0.91 0.90 0.98

Four-year college graduate  0.40 0.39 0.90 0.90 0.71

Notes: The simulated data (Model) contains one million observations generated from the Model’s
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) The p-values reported are from a T-test for the equivalence of the means where the null hypothesis
is that the model predictions fits the data.
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Table 33: Goodness of Fit - Continuous Labor Market Outcomes

Mean Std Dev
Actual Model Actual Model p-value
Log Wages (30) 2.61 2.60 0.23 0.22 0.47
High school dropouts 2.29 2.24 0.13 0.13 0.05
GED Recipients 2.43 2.41 0.23 0.23 0.69
High school graduates 2.53 2.53 0.18 0.18 0.75
Some college 2.67 2.68 0.21 0.20 0.64
Four-year college graduate  2.93 2.95 0.19 0.19 0.38
PVLog Wages (30) 12.32  12.31 0.40 0.39 0.76
High school dropouts 11.79  11.68 0.37 0.39 0.01
GED Recipients 11.95  11.95 0.46 0.43 0.95
High school graduates 12.27  12.27 0.27 0.26 1.00
Some college 12.42 12.43 0.26 0.26 0.81

Four-year college graduate 12.76  12.81 0.27 0.27 0.04

Notes: The simulated data (Model) contains one million observations generated from the Model’s
estimates. The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) The p-values reported are from a T-test for the equivalence of the means where the null hypothesis
is that the model predictions fits the data.
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Goodness of Fit by Subpopulation
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Table 38: Goodness of Fit by Subpopulation — Continuous Outcomes I

Subpopulation Blacks Southern
Mean Std-Dev. Mean Std-Dev.
Data Model Data Model p-value | Data Model Data Model p-value
Log Wages (30) 2.34 2.33 0.23 0.22 0.85 2.47 2.49 0.20 0.22 0.23
High school dropouts 2.16 2.11 0.10 0.12 0.33 2.24 2.22 0.15 0.12 0.67
GED Recipients 2.19 2.20 0.15 0.21 0.92 2.32 2.35 0.17 0.22 0.55
High school graduates 2.26 2.24 0.19 0.17 0.82 2.39 2.40 0.15 0.18 0.89
Some college 2.39 241 0.18 0.19 0.75 2.59 2.61 0.18 0.20 0.65
Four-year college graduate  2.90 2.90 0.26 0.19 1.00 2.82 2.89 0.19 0.18 0.09
PVLog Wages (30) 11.80 11.83 0.54 0.34 0.55 12.16  12.19  0.38 0.41 0.25
High school dropouts 11.26  11.10  0.55 0.30 0.17 11.70 11.65  0.38 0.40 0.40
GED Recipients 11.65 11.71  0.68 0.40 0.64 11.99 12.02 0.38 0.41 0.73
High school graduates 11.81 11.81  0.37 0.23 0.96 12.14 12.15 0.26 0.28 0.69
Some college 12.07  12.08 0.22 0.24 0.84 12.34  12.34 0.30 0.26 0.90
Four-year college graduate 12.56 12.62  0.12 0.26 0.44 12.66 12.79  0.22 0.28 0.00
SF12 Physical Health -0.08 -0.06  1.03 0.79 0.77 0.01 0.03 0.80 0.80 0.48
High school dropouts -0.52  -0.63 1.84 1.48 0.56 -0.33  -0.37 1.35 1.43 0.75
GED Recipients -0.00  0.06 1.06 1.15 0.73 -0.10  -0.05  1.05 1.16 0.70
High school graduates 0.06 0.08 0.58 0.69 0.87 0.05 0.04 0.61 0.71 0.98
Some college -0.13  -0.08 1.30 0.75 0.81 0.11 0.13 0.71 0.75 0.81
Four-year college graduate  0.19 0.19 0.28 0.23 0.98 0.26 0.34 0.31 0.24 0.14
SF12 Mental Health 0.10 0.11 1.24 0.84 0.85 0.12 0.12 0.97 0.84 0.91
High school dropouts -0.33  -0.43  2.18 1.38 0.65 -0.15  -0.16 1.66 1.46 0.94
GED Recipients 0.38 0.47 0.48 1.18 0.44 0.06 0.04 0.96 1.25 0.87
High school graduates 0.11 0.14 1.22 0.70 0.79 0.19 0.18 0.72 0.68 0.81
Some college 0.05 0.05 1.22 0.70 0.97 0.17 0.23 0.90 0.71 0.55
Four-year college graduate  0.52 0.44 0.18 0.61 0.39 0.21 0.13 0.79 0.62 0.37
CESD Depression -0.10  -0.08 1.26 0.83 0.77 0.04 0.04 1.01 0.84 0.85
High school dropouts -0.52 -0.71 2.00 1.62 0.36 -0.51  -0.53 1.83 1.63 0.87
GED Recipients 0.09 0.08 0.72 1.13 0.91 0.01  -0.07 1.07 1.10 0.51
High school graduates -0.02  0.00 1.28 0.73 0.85 0.10 0.08 0.81 0.75 0.79
Some college -0.36 -0.33  0.89 0.52 0.86 0.19 0.21 0.57 0.59 0.83
Four-year college graduate  0.52 0.51 0.31 0.42 0.97 0.34 0.36 0.60 0.42 0.82
Pearlin Self Mastery -0.08 -0.056 1.12 0.97 0.71 -0.09 -0.03 0.95 0.97 0.12
High school dropouts -0.40 -0.51  1.29 0.83 0.50 -0.57  -0.56  0.75 0.82 0.93
GED Recipients -0.10  -0.07  0.80 0.95 0.85 -0.18 -0.14 1.01 0.91 0.76
High school graduates -0.18  -0.15  1.10 0.92 0.83 -0.13  -0.10  0.95 0.90 0.72
Some college 0.10 0.11 1.19 1.02 0.93 0.11 0.19 0.89 0.98 0.40
Four-year college graduate  0.58 0.60 0.71 0.86 0.91 0.33 0.42 0.76 0.84 0.27
Rosenberg Self-Esteem -0.04 -0.00 1.05 0.97 0.64 -0.03  0.02 1.07 0.96 0.25
High school dropouts -0.24  -0.39 1.39 1.01 0.46 -0.41  -0.41 1.01 0.99 0.99
GED Recipients -0.04 0.04 0.88 1.12 0.65 -0.15  -0.14 1.04 1.13 0.92
High school graduates -0.25  -0.23 097 0.85 0.79 -0.08  -0.07  0.93 0.86 0.82
Some college 0.41 0.43 0.73 0.94 0.91 0.15 0.23 1.14 0.91 0.51
Four-year college graduate  0.56 0.59 0.73 0.93 0.87 0.35 0.40 1.10 0.91 0.68

Notes: The simulated data (Model) contains one million observations generated from the model estimates.
The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) Goodness of fit is tested using a T' test where the Null Hypothesis is that the means are equal.
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Table 39: Goodness of Fit by Subpopulation — Continuous Outcomes 11

Subpopulation Above Avg AFQT Mother without HS Diploma
Mean Std-Dev. Mean Std-Dev.
Data Model Data Model p-value | Data Model Data Model p-value
Log Wages (30) 2.74 2.67 0.21 0.22 0.00 2.44 2.46 0.20 0.21 0.30
High school dropouts 2.39 2.29 0.08 0.13 0.03 2.27 2.22 0.13 0.13 0.14
GED Recipients 2.55 2.49 0.21 0.21 0.23 2.37 2.38 0.23 0.23 0.86
High school graduates 2.60 2.55 0.18 0.17 0.02 2.46 2.48 0.18 0.18 0.48
Some college 2.71 2.70 0.19 0.19 0.80 2.56 2.56 0.18 0.20 0.93
Four-year college graduate  2.95 2.95 0.19 0.19 0.82 2.85 2.94 0.23 0.18 0.17
PVLog Wages (30) 12.53 12.43  0.27 0.36 0.00 12.02 12.08 0.42 0.36 0.02
High school dropouts 12.17  11.81 0.21 0.38 0.00 11.69 11.64 0.41 0.39 0.32
GED Recipients 12.27  12.00 0.25 0.43 0.00 11.87 11.94 0.49 0.42 0.36
High school graduates 12.37  12.32  0.20 0.24 0.04 12.12 12.16  0.33 0.27 0.22
Some college 12.49  12.46 0.22 0.24 0.36 12.27  12.30 0.26 0.26 0.55
Four-year college graduate 12.79  12.82  0.26 0.27 0.23 12.56 12.69  0.25 0.26 0.08
SF12 Physical Health 0.18 0.12 0.59 0.78 0.02 -0.14  -0.07 1.14 0.78 0.08
High school dropouts 0.01 -0.28 1.07 1.37 0.07 -0.38  -0.41 1.58 1.45 0.74
GED Recipients -0.06  -0.27  0.82 1.13 0.06 -0.32  -0.16 145 1.16 0.17
High school graduates 0.03 0.07 0.79 0.70 0.48 -0.02  -0.01 0.82 0.70 0.94
Some college 0.18 0.16 0.60 0.74 0.64 0.01 0.08 0.90 0.76 0.51
Four-year college graduate  0.37 0.37 0.24 0.24 0.76 0.21 0.30 0.49 0.25 0.43
SF12 Mental Health 0.19 0.15 0.66 0.84 0.14 0.04 0.11 1.10 0.84 0.09
High school dropouts 0.03 -0.13 1.49 1.46 0.40 -0.18  -0.15 1.63 1.47 0.70
GED Recipients 0.11  -0.04 0.78 1.19 0.18 0.01 0.05 1.44 1.22 0.72
High school graduates 0.20 0.21 0.63 0.69 0.78 0.13 0.18 0.74 0.68 0.39
Some college 0.23 0.24 0.64 0.70 0.92 0.23 0.22 0.62 0.69 0.88
Four-year college graduate  0.18 0.14 0.59 0.63 0.26 0.16 0.21 0.92 0.63 0.79
CESD Depression 0.28 0.19 0.55 0.83 0.00 -0.09  -0.02 1.25 0.84 0.12
High school dropouts 0.04  -0.39 1.18 1.63 0.01 -0.49  -0.49 1.85 1.67 1.00
GED Recipients 0.11  -0.11  0.73 1.11 0.03 -0.16  -0.15  1.34 1.08 0.99
High school graduates 0.19 0.16 0.64 0.75 0.42 0.08 0.09 0.90 0.76 0.83
Some college 0.33 0.28 0.45 0.54 0.22 0.13 0.15 0.88 0.58 0.86
Four-year college graduate  0.38 0.39 0.40 0.42 0.74 0.26 0.37 0.57 0.42 0.35
Pearlin Self Mastery 0.22 0.11 0.93 0.96 0.00 -0.15 -0.10 091 0.96 0.22
High school dropouts -0.30  -0.50 1.27 0.83 0.22 -0.56  -0.58  0.66 0.81 0.68
GED Recipients 0.18 -0.08 0.84 0.92 0.01 -0.13  -0.18 0.91 0.92 0.64
High school graduates 0.03 -0.03 0.90 0.90 0.16 -0.08 -0.06 0.89 0.91 0.73
Some college 0.31 0.27 0.93 0.99 0.47 0.27 0.18 1.03 1.01 0.44
Four-year college graduate  0.40 0.41 0.84 0.84 0.85 0.29 0.33 0.78 0.83 0.74
Rosenberg Self-Esteem 0.22 0.09 0.90 0.96 0.00 -0.14  -0.07  0.96 0.96 0.06
High school dropouts -0.08 -0.29 0.82 0.98 0.17 -0.41  -0.40 0.86 1.00 0.90
GED Recipients 0.10 -0.18 0.84 1.09 0.03 -0.15  -0.11  1.09 1.15 0.70
High school graduates 0.08 -0.06 0.81 0.85 0.01 -0.18  -0.12  0.90 0.85 0.35
Some college 0.27 0.23 0.96 0.90 0.61 0.32 0.29 0.79 0.92 0.73
Four-year college graduate  0.38 0.37 0.91 0.90 0.86 0.30 0.27 1.03 0.91 0.86

Notes: The simulated data (Model) contains one million observations generated from the model estimates.
The actual data (Actual) contains 2242 observations from the NLSY79 sample of Males.
(a) Goodness of fit is tested using a T' test where the Null Hypothesis is that the means are equal.
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Table 40: y? Test for equality of the means across sub-populations.

p-value
Log Wages (30) 0.44
PVLog Wages (30) 0.05
SF12 Physical Health 0.58
SF12 Mental Health 0.07
CESD Depression 0.43
Pearlin Self Mastery 0.10
Rosenberg Self-Esteem 0.13
Participation 0.18
White Collar Employment 0.07
Obesity 0.66
Smoking 0.06
Heavy Drinking Age 30 0.81

Notes: This table jointly tests if the observed and simulated outcome means are equal for 16 unique
sub-populations. Subpopulations are the unique groups defined by the binary variables: white,
southern residence at age 14, family income greater than $20,500 in 1979, and mother’s highest
grade completed is less than 12. The reported p-value is for the x2-test against the null hypothesis
that the means are equal for the observed and simulated data.

F Evaluating the Model and the Effects of Correcting for

Measurement Error

F.1 Variance Decompositions when AFQT, GPA, and Risky Behavior

are Included Directly

o7



Table 41: Proportion of variance explained (correcting and not correcting for measurement error)

Our Model AFQT, GPA, and Risky Behavior

Dy.1: Graduate HS 0.60 0.52
Dy : GED 0.45 0.39
D1 3: Enroll College 0.52 0.50
D3 4: 4-year College Degree 0.51 0.47
Early Violence (9th-11th)® 0.21 0.03
Early Violence (12h)° 0.21 0.13
Early marijuana® 0.19 0.04
Early daily smoking® 0.19 0.06
Early drinking® 0.07 0.02
Early intercourse® 0.21 0.11
Log Wages (30) 0.28 0.26
High school dropouts 0.23 0.23
GED Recipients 0.24 0.24
High school graduates 0.22 0.16
Some college 0.19 0.20
Four-year college graduate 0.25 0.18
SF12 Physical Health 0.05 0.05
High school dropouts 0.14 0.33
GED Recipients 0.14 0.15
High school graduates 0.02 0.02
Some college 0.06 0.04
Four-year college graduate 0.01 0.02
Smoking Age 30 0.19 0.13
High school dropouts 0.27 0.27
GED Recipients 0.20 0.29
High school graduates 0.07 0.08
Some college 0.11 0.09
Four-year college graduate 0.18 0.13
Rosenberg Self-Esteem 0.09 0.08
High school dropouts 0.19 0.26
GED Recipients 0.17 0.22
High school graduates 0.11 0.08
Some college 0.06 0.04
Four-year college graduate 0.05 0.08

Notes: “Our model” shows the explained variance for each measure using the main 2-factor model laid out
in the paper. “AFQT, GPA, and Risky Behavior” show the explained variance from estimating our model,
but controlling for AFQT, GPA and minor risky behavior in 1979 directly, rather than estimating factors.
Proportion of explained variance is calculated as (var(X’'B) + var(8’a))/var(Y) for the main model, and as
(var(X'f)) /var(Y) for the AFQT and GPA model, where X includes AFQT and GPA.
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Table 42: Proportion of variance explained (correcting and not correcting for measurement error —
additional outcomes)

Our Model AFQT, GPA, and Risky Behavior

PVLog Wages (30) 0.36 0.32
High school dropouts 0.57 0.48
GED Recipients 0.45 0.38
High school graduates 0.28 0.23
Some college 0.18 0.18
Four-year college graduate 0.25 0.20

LF Participation 0.18 0.14
High school dropouts 0.46 0.43
GED Recipients 0.36 0.46
High school graduates 0.28 0.27
Some college 0.10 0.12
Four-year college graduate 0.29 0.28

White Collar Employment 0.37 0.34
High school dropouts 0.29 0.34
GED Recipients 0.29 0.30
High school graduates 0.16 0.18
Some college 0.11 0.12
Four-year college graduate 0.48 0.42

Obesity 0.02 0.02
High school dropouts 0.18 0.23
GED Recipients 0.17 0.21
High school graduates 0.02 0.03
Some college 0.13 0.11
Four-year college graduate 0.14 0.14

Heavy Drinking Age 30 0.04 0.03
High school dropouts 0.16 0.23
GED Recipients 0.25 0.19
High school graduates 0.06 0.05
Some college 0.18 0.15
Four-year college graduate 0.20 0.16

SF12 Mental Health 0.02 0.01
High school dropouts 0.16 0.18
GED Recipients 0.10 0.13
High school graduates 0.02 0.02
Some college 0.07 0.06
Four-year college graduate 0.04 0.04

CESD Depression 0.07 0.05
High school dropouts 0.30 0.32
GED Recipients 0.16 0.12
High school graduates 0.04 0.05
Some college 0.11 0.11
Four-year college graduate 0.01 0.01

Perlin Self Mastery 0.08 0.07
High school dropouts 0.08 0.10
GED Recipients 0.25 0.24
High school graduates 0.07 0.06
Some college 0.02 0.03
Four-year college graduate 0.01 0.01

Notes: “Our model” shows the explained variance for each measure using the main 2-factor model laid out
in the paper. “AFQT, GPA, and Risky Behavior” show the explained variance from estimating our model,
but controlling for AFQT, GPA and minor risky behavior in 1979 directly, rather than estimating factors.
Proportion of explained variance is calculated as (va¥(X’B) + var(@’a))/var(Y') for the main model, and as
(var(X'f))/var(Y) for the AFQT and GPA model, where X includes AFQT and GPA.



Comparing Treatment Effects

The tables in this section show estimated pairwise treatment effects using a number of different
models using different covariates. The “Data-AFQT and GPA” column shows results for a model
with educational dummies age-adjusted AFQT, 9th grade core GPA and our controls. The
“Model-AFQT and GPA” column shows results from a model when we include no factors, but
include AFQT and GPA in each outcome. The “Model-1 Factor” column shows results for a
model, where we fit a one factor model that loads on the ASVAB subtests, GPA, minor risky
behavior, and educational choice. The “Our Model-2 Factors” column shows results from our

full model.
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Table 43: ATE Comparison: Log Wages (age 30)

Data-AFQT and GPA Model-AFQT and GPA Model-1 Factor Model-2 Factors

Dropout-GED 0.07 0.09 0.05 0.10
Dropout-HS Graduate 0.14 0.14 0.09 0.13
Dropout-Some College 0.20 0.22 0.17 0.21
Dropout-College Grad 0.37 0.33 0.20 0.26
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Table 44: ATE Comparison: Smoking (age 30)

Data-AFQT and GPA  Model-AFQT and GPA  Model-1 Factor

Our Model-2 Fact

Dropout-GED

Dropout-HS Graduate
Dropout-Some College
Dropout-College Grad

-0.08 -0.02
-0.28 -0.21
-0.32 -0.26
-0.53 -0.44

0.03
-0.17
-0.23
-0.39

0.05
-0.14
-0.20
-0.35

Table 45: ATE Comparison: Physical Health (age 40)

Data-AFQT and GPA Model-AFQT and GPA Model-1 Factor

Our Model-2 Fact

Dropout-GED

Dropout-HS Graduate
Dropout-Some College
Dropout-College Grad

-0.02 -0.48
0.28 -0.19
0.27 -0.19
0.45 0.01

-0.20
-0.07
-0.05
0.17

-0.19
0.07
0.10
0.31

Table 46: ATE Comparison: Self Esteem (age 40)

Data-AFQT and GPA Model-AFQT and GPA

Model-1 Factor

Our Model-2 Fact

Dropout-GED

Dropout-HS Graduate
Dropout-Some College
Dropout-College Grad

0.01 -0.41
0.08 -0.34
0.27 -0.15
0.34 0.17

-0.28
-0.30
-0.09
0.10

-0.19
-0.14
0.05
0.26
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F.2 OLS Estimates Controlling for and Conditioning on Education.

This subsection presents OLS regression for all main outcomes we analyze in this paper. In

every regression we control for AFQT, GPA, and our standard controls. In the first column we

control for schooling, while in the subsequent columns we condition on schooling. All tables

include control for race, broken home status, number of siblings, mother’s and father’s highest

grade completed, family income in 1979, urban status, region, and when appropriate age and

age squared. Coefficients for these control variables are not displayed in the tables below.

The first four tables show results for our whole sample, while the second four tables show

results restricted to whites. Results do not appear to qualitatively differ across specifications.

The main conclusion is that, controlling for schooling, for most outcomes except smoking,

we find at best weak effects of socioemotional measures on the indicated outcomes. For some

outcomes, the effects of cognition remain strong.

Full Sample

Table 47: Smoking Age 30 regression (controlling for and then conditional on schooling)

Controls Schl Dums DO GED HSG Some Coll Coll
AFQT -0.0286 0.00310 -0.0768 -0.0281 0.0165 0.00510 -0.00909
(0.0157) (0.0161) (0.0575) (0.0566) (0.0261) (0.0398) (0.0338)
9th Gr GPA -0.121*** -0.0589*** -0.128** -0.0965* -0.0291 -0.0638 -0.0595*
(0.0143) (0.0154) (0.0452) (0.0466) (0.0274) (0.0398) (0.0289)
Reckless Behav.  0.0000702*  0.0000666* 0.0000354 0.000104 0.0000316  0.000223***  -0.0000174
(0.0000282)  (0.0000274) (0.0000742) (0.000116) (0.0000460) (0.0000627) (0.0000583)
GED -0.0748
(0.0545)
HSG -0.248***
(0.0459)
SC -0.294***
(0.0524)
Coll -0.487***
(0.0581)
Constant 0.153 0.493 -2.746 0.0500 1.292 -2.409 1.037
(0.976) (0.953) (3.298) (3.488) (1.638) (2.382) (1.522)
R2 0.101 0.149 0.206 0.197 0.042 0.109 0.052

Standard errors in parentheses

* p<0.05 " p<0.01, " p <0.001
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Table 48: Physical Health regression (controlling for and then conditional on schooling)

Controls Schl Dums DO GED HSG Some Coll Coll
AFQT 0.0650* 0.0466 0.430** 0.131 0.00973 -0.0364 0.0234
(0.0281) (0.0292) (0.148) (0.134) (0.0415) (0.0719) (0.0491)
9th Gr GPA 0.0830** 0.0221 0.0319 0.0307 0.0212 0.146* 0.00422
(0.0252) (0.0279) (0.121) (0.112) (0.0432) (0.0741) (0.0402)
Reckless Behav.  0.0000486 0.0000521 0.000308 0.000313 0.0000477  -0.0000255 -0.0000869
(0.0000499) (0.0000496) (0.000194) (0.000261) (0.0000718) (0.000123) (0.0000798)
GED 0.00544
(0.0997)
HSG 0.267**
(0.0839)
SC 0.259**
(0.0953)
Coll 0.431***
(0.106)
Constant -1.502 -1.844 -5.161 5.409 -0.473 -8.331 0.797
(1.746) (1.738) (8.686) (8.703) (2.641) (4.307) (2.165)
R? 0.049 0.063 0.153 0.072 0.017 0.076 0.048

Standard errors in parentheses
* p<0.05 " p<0.01, "™ p<0.001

Table 49: Self Esteem regression (controlling for and then conditional on schooling)

Controls Schl Dums DO GED HSG Some Coll Coll
AFQT 0.183*** 0.149*** 0.436** 0.446*** 0.278*** -0.0830 -0.195*
(0.0342) (0.0358) (0.147) (0.121) (0.0504) (0.0852) (0.0967)
9th Gr GPA 0.0922** 0.0508 0.0769 0.0755 -0.0304 0.249** 0.0593
(0.0309) (0.0341) (0.111) (0.0996) (0.0521) (0.0901) (0.0797)
Reckless Behav. -0.0000471  -0.0000457 0.000245  -0.000667**  0.0000531 -0.000209  -0.000167
(0.0000605)  (0.0000603) (0.000168)  (0.000232)  (0.0000891) (0.000156) (0.000147)
GED 0.000381
(0.125)
HSG 0.0575
(0.103)
SC 0.245*
(0.118)
Coll 0.316*
(0.130)
Constant -1.427 -1.599 -5.691 -6.044 -1.975 -9.271 5.645
(2.124) (2.120) (8.224) (8.062) (3.205) (5.069) (4.280)
R? 0.077 0.087 0.185 0.264 0.079 0.078 0.091

Standard errors in parentheses
* p < 0.05, " p< 0.01, *** p< 0.001
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Whites Only

Table 50: Log Wage (age 30) regression (whites only — controlling for and then conditional on

schooling)
Controls Schl Dums DO GED HSG Some Coll Coll
AFQT 0.106*** 0.0775*** 0.122** 0.131* 0.0824*** -0.00117 0.120**
(0.0146) (0.0152) (0.0441) (0.0517) (0.0223) (0.0387) (0.0402)
9th Gr GPA 0.0650*** 0.0284* 0.0190 0.0522 -0.0113 0.0406 0.0721*
(0.0129) (0.0141) (0.0353) (0.0446) (0.0232) (0.0372) (0.0320)
Reckless Behav. -0.00000267 2.86e-08 0.0000322 -0.000175 -0.00000784  0.0000771 -0.0000122
(0.0000270)  (0.0000266) (0.0000915) (0.000119) (0.0000365) (0.0000646) (0.0000666)
GED 0.0374
(0.0542)
HSG 0.0968*
(0.0453)
SC 0.166**
(0.0511)
Coll 0.304***
(0.0555)
Constant 2.189* 1.820* -1.893 -2.351 2.852* 2.561 1.886
(0.891) (0.880) (2.764) (3.347) (1.400) (2.193) (1.682)
R? 0.224 0.250 0.286 0.260 0.109 0.154 0.121

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 51: Smoking (age 30) regression (whites only — controlling for and then conditional on
schooling)
Controls Schl Dums DO GED HSG Some Coll Coll
AFQT -0.0193 0.0129 -0.0833 -0.0438 0.0177 0.0189 0.0320
(0.0174) (0.0179)  (0.0607)  (0.0663)  (0.0286) (0.0456) (0.0385)
9th Gr GPA -0.134*** -0.0700*** -0.173*** -0.0803 -0.0386 -0.0950* -0.0678*
(0.0157) (0.0169)  (0.0481)  (0.0557)  (0.0304) (0.0441) (0.0303)
Reckless Behav.  0.0000448 0.0000476  0.0000340 -0.0000351  0.0000279 0.000223**  -0.0000641
(0.0000324)  (0.0000315)  (0.000102) (0.000170)  (0.0000501) (0.0000728)  (0.0000613)
GED -0.0726
(0.0622)
HSG -0.280***
(0.0523)
SC -0.317***
(0.0598)
Coll -0.517***
(0.0652)
Constant 0.501 0.876 -4.033 1.893 2.067 -3.120 0.933
(1.053) (1.024) (3.554) (4.032) (1.791) (2.634) (1.564)
R? 0.107 0.160 0.271 0.132 0.027 0.113 0.044

Standard errors in parentheses
* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 52: Physical Health regression (whites only — controlling for and then conditional on

schooling)
Controls Schl Dums DO GED HSG Some Coll Coll
AFQT 0.0581 0.0439 0.484** 0.0944 -0.00757 -0.0356 0.0276
(0.0304) (0.0319) (0.160) (0.152) (0.0457) (0.0783) (0.0566)
9th Gr GPA 0.0843** 0.0320 0.0901 -0.0322 0.0391 0.147 0.0107
(0.0273) (0.0300) (0.133) (0.133) (0.0484) (0.0783) (0.0426)
Reckless Behav.  0.0000342 0.0000296 0.000232 0.000524 0.0000522  -0.0000255  -0.000110
(0.0000557)  (0.0000554)  (0.000277)  (0.000413)  (0.0000775) (0.000131)  (0.0000850)
GED -0.166
(0.113)
HSG 0.154
(0.0952)
SC 0.164
(0.108)
Coll 0.313**
(0.118)
Constant -0.617 -0.884 -10.16 6.475 3.287 -9.448* -0.0410
(1.849) (1.840) (9.692) (9.860) (2.919) (4.508) (2.262)
R? 0.049 0.064 0.211 0.076 0.025 0.083 0.047

Standard errors in parentheses

* p < 0.05, ** p < 0.01, *** p < 0.001
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Table 53: Self Esteem regression (whites only — controlling for and then conditional on schooling)

Controls Schl Dums DO GED HSG Some Coll Coll
AFQT 0.164*** 0.131** 0.372* 0.414** 0.258*** -0.159 -0.224*
(0.0383) (0.0403) (0.170) (0.140) (0.0547) (0.101) (0.111)
9th Gr GPA 0.0942** 0.0500 0.0903 0.0942 -0.0328 0.290** 0.0130
(0.0344) (0.0378) (0.133) (0.121) (0.0571) (0.104) (0.0834)
Reckless Behav. -0.0000566  -0.0000575 -0.0000804 -0.000831*  0.0000672 -0.000162  -0.0000845
(0.0000704)  (0.0000701) (0.000256) (0.000347) (0.0000962) (0.000184) (0.000154)
GED -0.128
(0.146)
HSG 0.00525
(0.122)
SC 0.138
(0.138)
Coll 0.291
(0.150)
Constant -0.334 -0.536 -3.897 -0.955 0.0418 -9.019 4.163
(2.328) (2.322) (10.31) (9.437) (3.488) (5.817) (4.418)
R? 0.064 0.076 0.137 0.270 0.071 0.078 0.110

Standard errors in parentheses

* p<0.05, " p<0.01, ™ p<0.001
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G Estimates for Sample Restricted to White Males.

G.1 Models for the Measurement System
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H Estimates for Sample Restricted to black males.

H.1 Models for the Measurement System
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I Estimating the Number of Factors

1.1 Exploratory Factor Analysis

Tables 90 and 91 present results from exploratory factor analysis on the full set of cognitive
and socioemotional measures we considered in the NLSY79 including our five measures of risky
behavior. The measures include four early risky measures, a violent behavior measure, a reckless
behavior measure, 6 ASVAB tests, and four 9th-grade GPAs. All measurements are adjusted for
the control variables listed in the table footnotes. As shown in Table 90, principal component
factor analysis finds three factors using a scree plot test. As a more robust alternative, we
also implement Horn’s test (Horn, 1965). As shown in Table 91, Horn’s test finds 2 factors for
principal component factor analysis. These exploratory results support the use of two factors,
but with a marginal support for three factors from the scree plot test. In the next section,
various three-factor models are estimated as a robustness check for the results reported in the

main paper.

Table 90: Testing the Number of Factors: Results from Eigenvalue or Scree Plot Test

Factor | Eigenvalue | Difference | Proportion | Cumulative
1 4.160 1.902 0.378 0.378
2 2.257 1.251 0.205 0.583
3 1.005 0.253 0.091 0.674
4 0.752 0.040 0.068 0.743
5 0.712 0.169 0.064 0.808
6 0.542 0.071 0.049 0.857
7 0.471 0.119 0.042 0.900
8 0.352 0.084 0.032 0.932
9 0.268 0.007 0.024 0.956
10 0.260 0.044 0.023 0.980
11 0.215 0.019 1.000

Notes: All measures are adjusted for race, parent’s education, family income, urban status and region in
1980, age in 1980, and age squared. Results are from an exploratory principal component factor analysis.
Criterion: Retain factors with eigenvalues greater than 1. Measures include four early risky measures, a
violent behavior measure, a reckless behavior measure, 6 ASVAB tests, and four 9th-grade GPAs.
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Table 91: Testing the Number of Factors: Results from Horn’s Test

Factor | Adjusted-Eigen | Eigenvalue
1 3.061 4.160
2 1.175 2.257
3 -.064 1.005
4 -.283 752
5 -.303 712
6 -.457 .b42
7 -.513 471
8 -.619 .352
9 -.670 .268
10 -.664 .260
11 -.660 215

Notes: All measures are adjusted for race, parent’s education, family income, urban status and region in
1980, age in 1980, and age squared. Results are from Horn’s parallel analysis on principal component factor
analysis. Criterion: Retain factors > 0. Measures include six subtests of ASVAB, GPA in 9th grade in math,
language, social studies, and science, and early reckless behavior.
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1.2 Robustness check: Three-factor models

Given the weak evidence for a third factor in exploratory factor analysis, models with an additional
factor are estimated to check the robustness of our results to more general specifications. Three
different three-factor models are considered. Since estimating three factors as opposed to two is
computationally costly, we simplify the model along two dimensions. First, we assume a normal
distribution for the factors rather than a mixture of normals. We compare a computationally
simplified two-factor model with a computationally simplified three-factor model, which are
comparable. We also compare the full two-factor model used in the paper with the computationally
simplified two-factor model and find that the results are not very different. Second, the factor
distributions are integrated using 8 quadrature points rather than 16 points. Finally, we rotate
the factor system and restrict the factors to be uncorrelated. Estimates of the two-factor model
with these simplifications are very close to the estimates from the full model used in the paper.

Three alternative models are considered. The first model adds an additional socioemotional
factor, the second model adds an additional cognitive factor, and the third model adds an
additional adult outcome factor assumed to be independent of the cognitive and socioemotional
factors. Estimates of the treatment effects for each model are compared to the two-factor model
presented in the paper. To understand whether the size of the differences in treatment effects
are important, we compare the differences in the treatment effects to the standard error of the
TE from the main two-factor model. We use the standard error as a metric since differences that
are less than a standard error are statistically indistinguishable from our results.

Sections 1.2.2, 1.2.3, and 1.2.4 compare the alternate three-factor models with the simplified
two-factor model. Most of the differences are less than one standard error away from the
simplified two-factor model. We first compare our main two factor model to the simplified
2-factor model (single mixture, 8 quadrature points). We then compare this simplified 2-factor
model to a simplified 3-factor model (where the 3rd factor is selected in one of the three ways
described above). Comparing the full 2-factor model to the simplified 2-factor model, and then
the simplified 2-factor model to the full model is the logical sequence of comparisons. The largest
difference is 1.19 standard errors away from the two-factor estimates. We conclude that if there
are any differences in the treatment effects from including a third factor, they are not observable

given the standard errors on the measurements.
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1.2.1 Comparing the simplified two-factor model to the full two-factor model

First, we compare the treatment effects from the simplified two-factor model to those from the
full two-factor model. The largest deviation is 0.85 standard errors from the full model, where
more than 85% of the estimates are less than a third of a standard error away from the full

model. The simplified model is a good approximation of the full model.

Table 92: Node-specific Treatment Effect Comparison: wage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.14 0.14 0.13 0.13 -0.27
HS Dropout—-GED -0.18 0.04 -0.04 0.10 0.22
HS Graduate—Enroll College 0.18 0.27 041 0.05 0.85

Enroll College—4-yr College Grad  0.34 -0.10 -0.23 0.13 -0.23

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/oTE), Where org is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who

reaches a certain decision node.

Table 93: Node-specific Treatment Effect Comparison: PVwage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.20 0.20 0.19 0.11 0.07
HS Dropout—-GED 0.12 0.15 0.25 0.07 0.17
HS Graduate—Enroll College 0.35 046 0.41 0.38 0.52

Enroll College—4-yr College Grad  0.27  0.02 -0.04 0.09 0.01

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/oTE), Where org is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who

reaches a certain decision node.
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Table 94: Node-specific Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.08 0.08 0.05 0.27 0.12
HS Dropout—-GED 0.16 0.22 0.23 0.16 0.10
HS Graduate—Enroll College 0.17 0.13 0.13 0.14 0.31

Enroll College—4-yr College Grad  0.06  0.01 0.00 0.02 0.04

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/oTE), Where org is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who
reaches a certain decision node.

Table 95: Final Schooling Treatment Effect Comparison: wage

ATE* ATE TT TUT

HS Dropout—-GED -0.19 0.04 -0.04 0.10
HS Dropout—-HS Graduate -0.23  -0.15 -0.22 0.20
HS Dropout—Some College -0.10 -0.08 -0.05 -0.07

HS Dropout—4-yr College Grad 0.11  0.06 -0.14 0.53

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/0TE), Where o is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who
reaches a certain decision node.

Table 96: Final Schooling Treatment Effect Comparison: PVwage

ATE* ATE TT TUT

HS Dropout-GED 0.12 0.15 0.25 0.07
HS Dropout-HS Graduate 0.22 0.11 0.10 0.08
HS Dropout—Some College 0.36  0.41 0.47 0.02

HS Dropout—4-yr College Grad 0.50 0.51 0.33 0.45

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/0TE), Where o is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who
reaches a certain decision node.
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Table 97: Final Schooling Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT

HS Dropout—-GED 0.16 0.22 0.23 0.16
HS Dropout—HS Graduate 0.17 0.17 0.14 0.19
HS Dropout—Some College 0.25 0.25 0.22 0.19

HS Dropout—4-yr College Grad 0.26  0.25 0.25 0.21

Notes: Comparison of the TE from the computationally simplified model and our main model. The
numbers reported are the difference in TE divided by the standard error of the TE for the two-factor model
(T Esimptified — T Emain)/oTE), Where org is the standard error of the TE in the main model. ATE* is the
average treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who
reaches a certain decision node.

1.2.2 MODEL I: Comparing treatment effects after adding an additional

cognitive factor

We include a third factor that loads only on the early risky behavior outcomes (smoking—
cigarettes and marijuana, drinking, and intercourse before age 15). The measurement system
consists of the ASVAB tests (loading on cognitive ability only), school grades (loading on cognitive
ability and first socioemotional factor), and early risky behaviors (loading on cognitive ability
and both socioemotional factors). All three factors are included in the models for education and
outcomes. The cognitive, first socioemotional and second socioemotional factors have loadings
normalized for the ASVAB arithmetic reasoning subscore (1.0), 9th grade language grade (1.0)
and early intercourse (-1.0), respectively.

Most of the differences are less than one standard error away from the simplified two-factor
model. The largest difference is 1.15 standard errors away from the two-factor estimates. We
conclude that if there are any differences in the treatment effects from including a third cognitive

factor, they are not observable given the standard errors on the measurements.

Table 98: Node-specific Treatment Effect Comparison: wage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate -0.12  -0.12 -0.08 -0.31 0.28
HS Dropout—-GED 042 -0.09 035 -0.41 -0.08
HS Graduate—Enroll College 0.16 0.02 -0.35 0.43 -0.47

Enroll College—4-yr College Grad  0.17  0.30 0.27 0.30 0.19

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/oTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.
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Table 99: Node-specific Treatment Effect Comparison: PVwage

ATE* ATE TT TUT AMTE
HS Dropout-HS Graduate 0.35 035 0.34 0.16 0.01
HS Dropout-GED 0.70 044 0.75 0.20 0.50
HS Graduate—Enroll College -0.09 -0.20 -0.36 0.05 0.07
Enroll College—4-yr College Grad  0.35 0.35 0.10 0.49 0.61

certain decision node.

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where opg is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

Table 100: Node-specific Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT AMTE
HS Dropout—-HS Graduate -0.29 -0.29 -0.24 -0.36  -0.28
HS Dropout—-GED -0.48 -0.55 -0.67 -0.29 -0.43
HS Graduate—Enroll College -0.03 -0.03 -0.16 0.08 0.02
Enroll College—4-yr College Grad  0.46  0.24 -0.03 0.45 0.00

certain decision node.
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Table 101: Final Schooling Treatment Effect Comparison: wage

ATE* ATE TT TUT

HS Dropout—-GED 0.43 -0.09 0.35 -0.41
HS Dropout—HS Graduate 0.66 0.46 0.62 -0.41
HS Dropout—Some College 0.58 0.59 0.58 0.24

HS Dropout—4-yr College Grad 0.64 0.53 0.56 0.11

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TE3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.

Table 102: Final Schooling Treatment Effect Comparison: PVwage

ATE* ATE TT TUT

HS Dropout—-GED 0.70 044 0.75 0.20
HS Dropout—HS Graduate 1.04 1.15 1.09 0.19
HS Dropout—Some College 096 0.96 0.91 0.35

HS Dropout—4-yr College Grad 1.09 0.95 0.81 0.44

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsqc —
TEsfac)/0rTE), Where opp is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.

Table 103: Final Schooling Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT

HS Dropout-GED -0.48 -0.55 -0.67 -0.29
HS Dropout—HS Graduate -0.65 -0.66 -0.61 -0.27
HS Dropout—Some College -0.71  -0.63 -0.69 -0.11

HS Dropout—4-yr College Grad -0.22 -0.50 -0.78 0.42

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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1.2.3 MODEL II: Comparing treatment effects after adding an additional

socioemotional factor

We include a third factor that loads only on the verbal subtests of the ASVAB. The measurement
system consists of the two verbal ASVAB tests (loading on one cognitive factor), the four
mathematical ASVAB tests (loading on both cognitive factors), and the school grades (loading
on both cognitive factors and the socioemotional factor). All three factors are included in the
models for education and outcomes. The first cognitive, second cognitive and socioemotional
factors have loadings normalized to 1.0 for the ASVAB paragraph comprehension subscore,
ASVAB arithmetic reasoning subscore and 9th grade language grade, respectively. We rotate the
factors so that they are uncorrelated.

Most of the differences are less than one standard error away from the simplified two-factor
model. The largest difference is 1.13 standard errors away from the two-factor estimates.
We conclude that if there are any differences in the treatment effects from including a third

socioemotional factor, they are not observable given the standard errors on the measurements.

Table 104: Node-specific Treatment Effect Comparison: wage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate -0.16 -0.16 -0.21 0.36 0.86
HS Dropout—-GED 0.23 0.03 -0.02 0.06 0.06
HS Graduate—Enroll College 0.13 0.11 0.08 0.11 -0.39

Enroll College—4-yr College Grad -0.17  0.20 0.41 -0.16 0.35

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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Table 105: Node-specific Treatment Effect Comparison: PVwage

ATE* ATE TT TUT AMTE

HS Dropout—-HS Graduate -0.81 -0.81 -0.71 -1.02 -1.13
HS Dropout—-GED 0.60 0.02 0.05 0.00 0.00
HS Graduate—Enroll College 0.05 -0.17 -0.23 -0.05 -0.11

Enroll College—4-yr College Grad -0.24 -0.34 -0.30 -0.27 -0.28

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TE3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.

Table 106: Node-specific Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate -0.32  -0.32 -0.27 -0.39 -0.15
HS Dropout—-GED 0.14 0.00 0.01 0.00 0.11
HS Graduate—Enroll College 0.0 -0.10 -0.17 -0.02 -0.12

Enroll College—4-yr College Grad -0.20 0.00 0.16 -0.19 -0.03

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsqc —
TEsfac)/0rTE), Where opp is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 107: Final Schooling Treatment Effect Comparison: wage

ATE* ATE TT TUT

HS Dropout-GED 0.24 0.03 -0.02 0.06
HS Dropout-HS Graduate 0.07 0.11 0.08 0.19
HS Dropout—Some College 0.04 0.12 -0.00 0.23

HS Dropout—4-yr College Grad -0.06 -0.04 0.06 -0.23

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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Table 108: Final Schooling Treatment Effect Comparison: PVwage

ATE* ATE TT TUT
HS Dropout-GED 0.60 0.02 0.056 0.00
HS Dropout—HS Graduate 0.03 -0.09 0.07 -0.87
HS Dropout—Some College 0.11  -0.00 0.11 -0.22
HS Dropout—4-yr College Grad -0.05 0.02 0.14 -0.28

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/oTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average

treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 109: Final Schooling Treatment Effect Comparison: whitecollar
ATE* ATE TT TUT
HS Dropout-GED 0.14  0.00 0.01 0.00
HS Dropout—-HS Graduate -0.07  -0.15 -0.09 -0.37
HS Dropout—Some College -0.07 0.02 -0.04 0.13
HS Dropout—4-yr College Grad -0.21 -0.17 -0.08 -0.24

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEs3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average

treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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1.2.4 MODEL III: Comparing treatment effects after adding an additional

factor in adult outcomes.

We include a third factor in labor market outcomes. In this case, the model is estimated in one
stage. The measurement system consists of ASVAB tests (loading on cognitive ability only),
school grades (loading on cognitive ability and the socioemotional factor), and adult outcomes
(loading on all three factors). The cognitive ability and socioemotional factors are included in the
education model, but the additional adult factor is not. The cognitive, socioemotional and labor
market factors have loadings normalized to 1.0 for the ASVAB arithmetic reasoning subscore,
9th grade language grade and wages, respectively.

Most of the differences are less than one standard error away from the simplified two-factor
model. The largest difference is 1.19 standard errors away from the two-factor estimates. This is
the same for all factors. We conclude that if there are any differences in the treatment effects
from including a third labor-market factor, they are not observable given the standard errors on

the measurements.

Table 110: Node-specific Treatment Effect Comparison: wage

ATE* ATE TT TUT AMTE

HS Dropout—HS Graduate 0.36 0.36 0.23 1.06 1.19
HS Dropout—-GED -0.94 -0.80 -0.86 -0.64 -1.01
HS Graduate—Enroll College 0.64 069 0.45 0.80 0.36

Enroll College—4-yr College Grad -0.57 -0.61 -0.49 -0.73 -0.29

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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Table 111: Node-specific Treatment Effect Comparison: PVwage

ATE* ATE TT TUT AMTE

HS Dropout—-HS Graduate 0.28 0.28 0.29 0.08 0.04
HS Dropout—-GED 0.06 -0.06 -0.10 -0.03 -0.11
HS Graduate—Enroll College 0.44 046 0.33 047 0.50

Enroll College—4-yr College Grad -0.92 -0.75 -048 -0.81 -0.67

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TE3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.

Table 112: Node-specific Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.02 0.02 0.02 0.03 0.12
HS Dropout-GED -0.04 -0.36 -0.22 -0.46 -0.41
HS Graduate—Enroll College -0.01  0.01 0.03 -0.02 -0.07

Enroll College—4-yr College Grad -0.21 -0.14 -0.08 -0.15 -0.17

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsqc —
TEsfac)/0rTE), Where opp is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.

Table 113: Final Schooling Treatment Effect Comparison: wage

ATE* ATE TT TUT

HS Dropout-GED -0.95 -0.80 -0.86 -0.64
HS Dropout—HS Graduate -0.85 -0.48 -0.70 0.69
HS Dropout—Some College -0.35 -0.10 -0.54 0.62

HS Dropout—4-yr College Grad -0.67 -0.86 -1.06 0.25

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a
certain decision node.
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Table 114: Final Schooling Treatment Effect Comparison: PVwage

ATE* ATE TT TUT

HS Dropout-GED 0.06 -0.06 -0.10 -0.03
HS Dropout—HS Graduate 0.21 0.17 0.19 -0.10
HS Dropout—Some College 0.53 0.52 046 0.33

HS Dropout—4-yr College Grad -0.11 0.02 0.27 -0.57

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/oTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 115: Final Schooling Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT

HS Dropout-GED -0.04 -0.36 -0.22 -0.46
HS Dropout—-HS Graduate 0.04 0.00 0.03 -0.16
HS Dropout—Some College 0.07 0.04 0.10 -0.09

HS Dropout—4-yr College Grad -0.11 -0.07 0.06 -0.29

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEs3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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1.2.5 MODEL IV: Comparing treatment effects after adding an additional

factor in adult outcomes and educational decisions

We include a third factor that loads on wage outcomes and educational decisions. In this case,
the model is estimated in one stage. The measurement system consists of ASVAB tests (loading
on cognitive ability only), school grades (loading on cognitive ability and the socioemotional
factor), and adult outcomes (loading on all three factors). All three factors are included in the
education model. The cognitive, socioemotional and third factor have loadings normalized to
1.0 for the ASVAB arithmetic reasoning subscore, 9th grade language grade and high school
graduation, respectively.

Most of the differences are less than one standard error away from the simplified two-factor
model. The node-specific choice to enroll in college on wages and present value of wages are
exceptions with with differences larger than 3 standard errors away. These large differences only
appear in the node-specific results for this specific node and only for these two outcomes. It may
be that our enroll in college decision is not properly specified, mixing those who begin 4-year
degrees but do not finish with those who enroll and obtain 2-year degrees. We conclude that,
if there are any differences in the treatment effects from including a third labor-market factor,

they are, for the most part, not observable given the standard errors on the measurements.

Table 116: Node-specific Treatment Effect Comparison: wage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.02 0.02 0.11 -0.65 -0.88
HS Dropout-GED -0.17  0.33 -0.04 0.59 0.09
HS Graduate-Enroll College 3.33 392 343 3,51 3.77

Enroll College-4-yr College Grad  1.09  0.45 0.09 0.95 0.95

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where opg is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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Table 117: Node-specific Treatment Effect Comparison: PVwage

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate -0.04 -0.04 0.05 -0.61 -1.03
HS Dropout-GED 0.31 0.53 0.34 0.62 0.59
HS Graduate-Enroll College 2.02 250 213 2.20 2.46

Enroll College-4-yr College Grad  0.13  0.16 0.08 0.16 0.28

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TE3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 118: Node-specific Treatment Effect Comparison: whitecollar

ATE* ATE TT TUT AMTE

HS Dropout-HS Graduate 0.15 0.15 0.18 -0.18 -0.15
HS Dropout-GED -0.61 -0.27 -0.45 -0.00 -0.19
HS Graduate-Enroll College 0.03 0.10 0.05 0.10 0.01

Enroll College-4-yr College Grad -0.08 -0.12 -0.09 -0.14 -0.21

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsqc —
TEsfac)/0rTE), Where opp is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 119: Final Schooling Treatment Effect Comparison: wage

ATE* ATE TT TUT

HS Dropout-GED -0.17  0.33 -0.04 0.59
HS Dropout-HS Graduate -1.09 -1.05 -1.04 -0.66
HS Dropout-Some College 0.32 037 0.23 0.35

HS Dropout-4-yr College Grad 0.96 0.82 0.24 1.56

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/orTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average
treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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Table 120: Final Schooling Treatment Effect Comparison: PVwage

ATE* ATE TT TUT
HS Dropout-GED 0.31 053 0.34 0.62
HS Dropout-HS Graduate -0.22  -0.26 -0.20 -0.52
HS Dropout-Some College 0.56 0.63 047 0.51
HS Dropout-4-yr College Grad  0.58  0.59 0.52  0.32

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEsyqc —
TEsfac)/oTE), Where org is the standard error of the TE in the two-factor model. ATE* is the average

treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.

Table 121: Final Schooling Treatment Effect Comparison: whitecollar
ATE* ATE TT TUT
HS Dropout-GED -0.61 -0.27 -0.45 -0.00
HS Dropout-HS Graduate -0.58 -0.52 -0.48 -0.25
HS Dropout-Some College -0.59 -0.57 -0.61 -0.17
HS Dropout-4-yr College Grad -0.54 -0.72 -0.75 -0.35

Notes: Comparison of the treatment effects (TE) from the three- and two-factor models. The numbers
reported are the difference in TE divided by the standard error of the TE for the two-factor model ((TEs3yqc —
TFEsfqc)/0TE), Where o is the standard error of the TE in the two-factor model. ATE* is the average

treatment effect evaluated over the whole population, whereas ATE is evaluated for everyone who reaches a

certain decision node.
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J Treatment Effects: Comparing Outcomes for Different
Final Schooling Levels

We now compare the outcomes from a particular schooling level with those associated with the
high school dropout status, using the main model reported in the text. In other words, we
use HS dropouts as our baseline comparison group. For each of the outcomes, the numbers
under the column “Observed” display the observed differences in the data. The column “ATE”
displays the average treatment effect obtained from the comparison of the outcomes associated
with a particular schooling level s relative to the HS dropout status. ATE is computed using
the overall population. The column “TT” displays the average treatment effects associated
with a particular schooling level s relative to the HS dropout status, but computed from those
individuals selecting s as their final schooling decision. Finally, the column “TUT” displays
the average treatment effects associated with a particular schooling level s relative to the HS
dropout status, but computed only for those individuals selecting “HS dropout” as their final

schooling decision.

Table 122: The Effects of Education on Log Wages, by Final Schooling Level using High School
Dropouts as Baseline

Observed ATET  ATE TT TUT

GED vs. HS Dropout 0.17 0.11 0.04 0.06 0.03
(0.08)  (0.05) (0.05) (0.05)
HS Graduate vs. HS Dropout 0.28 0.13*  0.12**  0.12*  0.11**
(0.06) (0.04) (0.05) (0.04)
Some College vs. HS Dropout 0.54 0.21%* 0.21%F  0.21%%  0.21**
(0.06)  (0.05) (0.07) (0.07)
Four Year College Degree vs. HS Dropout 0.90 0.26%*  0.27%  0.34*%% 0.15%*
(0.07)  (0.07) (0.10)  (0.07)
Some College vs. HS Graduate 0.08 0.08 0.07 0.10
(0.04) (0.05) (0.04) (0.09)
Four Year College Degree vs. Some College 0.05 0.07 0.14 -0.06

(0.05) (0.05) (0.06) (0.09)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 123: The Effects of Education on Log PV of wages, by Final Schooling Level using High
School Dropouts as Baseline

Observed ATET  ATE TT TUT

GED vs. HS Dropout 0.18 -0.21*  -0.11  -0.15*  -0.08
(0.10)  (0.06) (0.06) (0.07)
HS Graduate vs. HS Dropout 0.62 -0.03 0.07 -0.00  0.30*%*
(0.08)  (0.06) (0.08) (0.05)
Some College vs. HS Dropout 0.76 0.04 0.16*  -0.05  0.46**
(0.08)  (0.07) (0.10)  (0.08)
Four Year College Degree vs. HS Dropout 1.16 0.10 0.07 -0.08  0.33%*
(0.09)  (0.09) (0.13) (0.10)
Some College vs. HS Graduate 0.08 0.10 0.05 0.16
(0.04) (0.05) (0.04) (0.11)
Four Year College Degree vs. Some College 0.06 0.10 0.22 -0.12

(0.05) (0.07) (0.06) (0.12)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “T'T” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 124: The Effects of Education on Physical Health (PCS-12), by Final Schooling Level

using High School Dropouts as Baseline

Observed ATET ATE TT  TUT

GED vs. HS Dropout 0.19 -0.19 -0.03  -0.07 0.00
(0.24) (0.13) (0.16)  (0.14)

HS Graduate vs. HS Dropout 0.39 0.08 0.14 0.11 0.23*
(0.21)  (0.15) (0.19) (0.12)

Some College vs. HS Dropout 0.50 0.10 0.13 0.08 0.19
(0.22) (0.17) (0.25) (0.16)
Four Year College Degree vs. HS Dropout 0.68 0.31 0.28 0.14  0.52%*
(0.21)  (0.23) (0.35) (0.11)

Some College vs. HS Graduate 0.02 0.01 0.04 -0.03
(0.06) (0.08) (0.06) (0.15)

Four Year College Degree vs. Some College 0.22 0.20 0.13 0.33
(0.10) (0.09) (0.09) (0.22)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status

but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”

displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 125: The Effects of Education on Mental Health (MCS-12), by Final Schooling Level using
High School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.27 -0.48*%  -0.03  -0.08 0.02
(0.23)  (0.12) (0.14) (0.14)
HS Graduate vs. HS Dropout 0.68 -0.18 -0.08 -0.15 0.17
(0.20)  (0.15)  (0.18)  (0.10)
Some College vs. HS Dropout 0.76 -0.16 -0.07 -0.24 0.19
(0.20) (0.15) (0.24)  (0.14)
Four Year College Degree vs. HS Dropout 1.05 -0.14 -0.21 -0.50 0.32
(0.21)  (0.23) (0.38) (0.19)
Some College vs. HS Graduate 0.03 0.03 0.03 0.02
(0.06) (0.07) (0.05) (0.12)
Four Year College Degree vs. Some College 0.02 0.00 -0.07 0.13

(0.09) (0.08) (0.07) (0.19)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 126: The Effects of Education on Depression (CES-D), by Final Schooling Level using
High School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.11 -0.19 0.12 0.03 0.20
(0.25) (0.12) (0.13) (0.14)
HS Graduate vs. HS Dropout 0.31 -0.07 0.04 -0.05  0.33%*
(0.21)  (0.15)  (0.20)  (0.11)
Some College vs. HS Dropout 0.33 -0.01 0.10 -0.10  0.40%**
(0.20) (0.16) (0.25) (0.13)
Four Year College Degree vs. HS Dropout 0.29 0.18 0.12 -0.23  0.75%*
(0.22)  (0.26) (0.39) (0.16)
Some College vs. HS Graduate 0.07 0.06 0.05 0.07
(0.06) (0.07) (0.06) (0.12)
Four Year College Degree vs. Some College 0.19 0.19 0.10 0.35

(0.12) (0.10) (0.08) (0.24)

Notes: The depression scale is normalized so that a higher value corresponds to less depressed. Standard
errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated using 200 bootstrap
samples. Each row compares the outcomes from a particular schooling level j and the HS dropout status. The
column “Observed” displays the observed differences in the data. The column “ATE” displays the average
treatment effect obtained from the comparison of the outcomes associated with a particular schooling level j
relative to the HS dropout status. ATET is evaluated over the whole population, whereas ATE is evaluated
for everyone who reaches a certain decision node. The column “T'T” displays the average treatment effects
associated with a particular schooling level j relative to the HS dropout status but computed from those
individuals selecting j as their final schooling decision. Finally, the column “TUT” displays the average
treatment effects associated with a particular schooling level j relative to the HS dropout status but computed
only for those individuals selecting “HS dropout” as their final schooling decision. The CES-D index is scaled
so larger numbers are beneficial outcomes (less depression).
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Table 127: The Effects of Education on Pearlin, by Final Schooling Level using High School
Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout -0.27 0.59%*%  0.21%* 0.28* 0.14
(0.23)  (0.11) (0.13)  (0.12)
HS Graduate vs. HS Dropout -0.44 0.25 0.24 0.25  0.20**
(0.21)  (0.16)  (0.19)  (0.09)
Some College vs. HS Dropout -0.59 0.46**  0.49%*  0.43*  0.57**
(0.23)  (0.18) (0.26) (0.15)
Four Year College Degree vs. HS Dropout -0.68 0.65%% 0.61** 047  0.88%*
(0.24)  (0.25) (0.35)  (0.17)
Some College vs. HS Graduate 0.07 0.06 0.05 0.07
(0.06) (0.07) (0.06) (0.12)
Four Year College Degree vs. Some College 0.19 0.19 0.10 0.35

(0.12) (0.10) (0.08) (0.24)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 128: The Effects of Education on Self-Esteem (Rosenberg), by Final Schooling Level using
High School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.42 -0.19 -0.07 -0.14 -0.01
(0.25)  (0.12) (0.15)  (0.15)
HS Graduate vs. HS Dropout 0.41 -0.15 -0.11 -0.13 -0.05
(0.22)  (0.15)  (0.19)  (0.09)
Some College vs. HS Dropout 0.76 0.05 0.13 -0.02 0.35%
(0.21)  (0.18) (0.26)  (0.17)
Four Year College Degree vs. HS Dropout 0.91 0.26 0.18 -0.10  0.71%*
(0.24)  (0.27) (0.37) (0.21)
Some College vs. HS Graduate 0.19 0.25 0.15 0.40
(0.09) (0.12) (0.09) (0.21)
Four Year College Degree vs. Some College 0.21 0.17 0.07 0.36

(0.15) (0.15) (0.09) (0.33)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 129: The Effects of Education on Participation, by Final Schooling Level using High
School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.25 -0.06 -0.06  -0.07*  -0.06
(0.04) (0.03) (0.03) (0.05)
HS Graduate vs. HS Dropout 0.34 0.03*  0.04* 0.03  0.09**
(0.02)  (0.03) (0.03) (0.03)
Some College vs. HS Dropout 0.64 0.02 0.04 0.00 0.09%*
(0.03)  (0.03) (0.03) (0.04)
Four Year College Degree vs. HS Dropout 0.80 0.00 0.01 -0.01 0.04
(0.04)  (0.04) (0.02) (0.09)
Some College vs. HS Graduate -0.01 -0.01 -0.01 0.01
(0.01) (0.02) (0.01) (0.04)
Four Year College Degree vs. Some College -0.01 -0.01 0.01 -0.06

(0.03) (0.03) (0.02) (0.09)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 130: The Effects of Education on White Collar, by Final Schooling Level using High
School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.11 0.14 0.03 0.06 0.01
(0.09) (0.04) (0.05) (0.04)
HS Graduate vs. HS Dropout 0.22 0.14*  0.10%*  0.12* 0.04
(0.07)  (0.05)  (0.06) (0.03)
Some College vs. HS Dropout 0.25 0.27*%*  0.25%F  0.29%% (0.18**
(0.07)  (0.06) (0.08)  (0.06)
Four Year College Degree vs. HS Dropout 0.26 0.41*%%  0.46*%* 0.65**  0.10
(0.08)  (0.09) (0.11) (0.10)
Some College vs. HS Graduate 0.13 0.13 0.13 0.13
(0.05) (0.05) (0.04) (0.09)
Four Year College Degree vs. Some College 0.14 0.16 0.29 -0.07

(0.08) (0.06) (0.07) (0.11)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 131: The Effects of Education on Obesity, by Final Schooling Level using High School
Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout 0.05 0.12 0.02 0.05 -0.01
(0.09) (0.05) (0.06) (0.06)
HS Graduate vs. HS Dropout 0.11 0.15*  0.12*%  0.14*  0.08*
(0.08)  (0.06)  (0.07) (0.05)
Some College vs. HS Dropout 0.21 0.14*  0.15* 0.15 0.15%
(0.08)  (0.06) (0.09) (0.08)
Four Year College Degree vs. HS Dropout 0.37 0.08 0.07 0.06 0.11
(0.08)  (0.08) (0.11) (0.10)
Some College vs. HS Graduate -0.00 0.02 -0.02 0.07
(0.03) (0.04) (0.03) (0.07)
Four Year College Degree vs. Some College -0.06 -0.07  -0.08 -0.04

(0.06) (0.06) (0.06) (0.12)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 132: The Effects of Education on Daily Smoking, by Final Schooling Level using High
School Dropouts as Baseline

Observed  ATET ATE TT TUT

GED vs. HS Dropout -0.03 0.05 0.01 0.01 0.01
(0.10)  (0.05)  (0.06)  (0.05)
HS Graduate vs. HS Dropout 0.04 -0.14  -0.18%F  -0.15* -0.25%*
(0.08)  (0.06) (0.08)  (0.05)
Some College vs. HS Dropout -0.01 -0.20%  -0.21**  -0.17  -0.27**
(0.09)  (0.07) (0.10)  (0.07)
Four Year College Degree vs. HS Dropout -0.10 -0.35%*  -0.34*%*  -0.32* -0.38%*
(0.09)  (0.10) (0.14)  (0.09)
Some College vs. HS Graduate -0.06 -0.05 -0.07 -0.02
(0.04) (0.04) (0.05) (0.07)
Four Year College Degree vs. Some College -0.15 -0.16 -0.18 -0.11

(0.06) (0.06) (0.06) (0.11)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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Table 133: The Effects of Education on Heavy Drinker, by Final Schooling Level using High
School Dropouts as Baseline

Observed ATET ATE TT TUT

GED vs. HS Dropout -0.05 -0.03 -0.07  -0.07  -0.08
(0.12)  (0.06) (0.08) (0.05)
HS Graduate vs. HS Dropout -0.22 -0.08 -0.07 -0.08 -0.02
(0.09) (0.07) (0.08) (0.05)
Some College vs. HS Dropout -0.30 -0.10 -0.07 -0.13 0.00
(0.10)  (0.08) (0.11)  (0.08)
Four Year College Degree vs. HS Dropout -0.43 -0.07 -0.09 -0.22 0.14
(0.11)  (0.13)  (0.17)  (0.12)
Some College vs. HS Graduate -0.01 -0.01 -0.03 0.02
(0.03) (0.04) (0.03) (0.07)
Four Year College Degree vs. Some College 0.03 0.03 -0.03 0.14

(0.06) (0.05) (0.03) (0.15)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each row compares the outcomes from a particular schooling level j and the
HS dropout status. The column “Observed” displays the observed differences in the data. The column
“ATE” displays the average treatment effect obtained from the comparison of the outcomes associated with a
particular schooling level j relative to the HS dropout status. ATE' is evaluated over the whole population,
whereas ATE is evaluated for everyone who reaches a certain decision node. The column “TT” displays the
average treatment effects associated with a particular schooling level j relative to the HS dropout status
but computed from those individuals selecting j as their final schooling decision. Finally, the column “TUT”
displays the average treatment effects associated with a particular schooling level j relative to the HS dropout
status but computed only for those individuals selecting “HS dropout” as their final schooling decision.
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K Treatment Effects: Pairwise Comparing by Decision

Node

This section presents estimates of the treatment effects by decision node. Each table presents
average effects of education on the outcome of interest. The effects are presented in the different
panels in each table. They are defined as the differences in the outcome associated with two
schooling levels (not necessarily final or terminal schooling levels). Let Y; and Y; denote the
outcomes associated with schooling levels i and j, respectively. Many schooling levels provide
options to pursue higher schooling levels.

For example, the choice to graduate from high school opens up the possibility of enrolling
in college. Let s indicate the level of final schooling, where 0 corresponds to dropping out of
high school, 1 to graduating high school, 2 to attaining a GED, 3 to attaining some college,
and 4 for graduating college. Let Dy ; = 1 represent the decision to graduate from high school
and Dy 2 = 1 represent the decision to get the GED once an individual has chosen to drop out
(Do,1 = 0). The decision-specific treatment effect from graduating from high school (Dg ;1 = 1)

can be written as

TE (Y| X =2,0=0)=E(Y|X =2,0 =0,Fix Dy, =1) -~ E(Y|X = 2,0 = 0, Fiz Dy, = 0)
=Pr(s=1/X,0,Dp; =1) x E(Y1|X =2,0 =)
+Pr(s=3X=2,0=0,Dy; =1) x BE(Y3X =x,0 =0)
+Pr(s=4/X =x,0=0,Dp; =1) x E(Y}|X =x,0 = 0)
~Pr(s=0X=2,0=0,Dy, =0) x B(Y)|X =z,0 =0)

—Pr(s=2X=2,0=0,Dy, =0) x B(Y2|X =z,0 = 0),

where Pr(+) is the probability that an individual has a given final educational level and the
wage Y depends on the final schooling level. Of course, Pr(s = 1|X = x,0 = 0,Dy; =
1) +Pr(s =3 X = 2,06 =60,Dy; =1)+Pr(s =4X = 2,0 = 0,Dy; = 1) = 1, and
Pr(s=0|X =2,0 =0,Dy; =0)+Pr(s=2|X =2,6 =0,Dy; =0) = 1.

Both outcomes and transition probabilities depend on the agent’s observed and unobserved
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Table 134: The Effects of Education on Log Wages, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.10%  0.10%  0.11% 0.10%* 0.10%*
(0.05)  (0.05) (0.06) (0.03) (0.03)
Low Ability 0.31  0.10%* 0.10%* 0.10%* 0.11%*
(0.04)  (0.04) (0.04) (0.04)
High Ability 031 011 011 011 007

(0.10)  (0.10) (0.10) (0.07)
B. Getting a GED vs. HS Dropout

All 011 004 006 003 004
(0.08) (0.05) (0.05) (0.05) (0.05)
Low Ability 061 000 -0.00 000 -0.01
(0.06) (0.06) (0.06) (0.06)
High Ability 0.06 021  0.22% 0.22% 0.22*

(0.15)  (0.11) (0.11) (0.11)
C. College Enrollment vs. HS Graduate

All 0.12FF  0.13%F  0.14%F .12%F  0.11%*
(0.03) (0.03) (0.03) (0.03) (0.02)
Low Ability 0.22  0.09%* 0.09%* 0.08*% 0.10%*
(0.05)  (0.04) (0.04) (0.05)
High Ability 0.38 0.17%F 0.17%F 0.18%F 0.15%*

(0.03) (0.03) (0.04) (0.03)
D. 4-year college degree vs. Some College

All 0.05 0.11%% 0.14%F 0.08%* 0.10%*
(0.04) (0.04) (0.04) (0.03) (0.04)
Low Ability 014 -0.07 -0.04 -0.04 -0.05
(0.07)  (0.05) (0.05) (0.05)
High Ability 0.51  0.18%F 0.19%% (.19%% 0.18%*

(0.04) (0.05) (0.06) (0.04)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 135: The Effects of Education on Log PV of wages, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.18%F  0.18%% 0.15%% 0.30%* (.28%*
(0.06) (0.06) (0.07) (0.04) (0.04)
Low Ability 0.31 0.28%% 0.28%% 0.23%% (.35%*
(0.04)  (0.04) (0.06) (0.04)
High Ability 031 010 010 010 0.1

(0.12)  (0.12) (0.12) (0.08)
B. Getting a GED vs. HS Dropout

All 0.21*  -0.11 -0.15* -0.08 -0.12*
(0.10)  (0.06) (0.06) (0.07)  (0.06)
Low Ability 0.61 -0.19%* -0.13 -0.18* -0.10
(0.08)  (0.08) (0.08) (0.09)
High Ability 006 -022 -0.04 -0.06  0.02

(0.19) (0.15) (0.16) (0.17)
C. College Enrollment vs. HS Graduate

All 0.14%F  0.14%F  0.14%F 0.14%F  0.11%*
(0.03) (0.03) (0.03) (0.03) (0.03)
Low Ability 0.22 0.09* 0.06  0.00 0.08*
(0.06) (0.05) (0.05) (0.05)
High Ability 0.38 0.21%F 0.21%F 0.21%F 0.20%*

(0.04) (0.04) (0.04) (0.04)
D. 4-year college degree vs. Some College

All 0.06  0.17+%F 0.22%F 0.11%  0.14%
(0.06) (0.04) (0.05) (0.05) (0.04)
Low Ability 014 -0.11 -001 004 -0.03
(0.10)  (0.07) (0.07) (0.07)
High Ability 0.51 0.23%F 0.26%* 0.28%F (.22%

(0.05)  (0.05) (0.05) (0.05)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 136: The Effects of Education on Physical Health (PCS-12), by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.27%%  0.27%F  0.20%% (0.20%% 0.18%*
(0.09) (0.09) (0.11) (0.09) (0.09)
Low Ability 0.31  0.20%% 0.20%* 0.19%  0.20*
(0.10)  (0.10) (0.11) (0.11)
High Ability 031 0.36% 0.36% 0.36% 023

(0.18) (0.18) (0.18) (0.15)
B. Getting a GED vs. HS Dropout

All 019 -0.03 -0.07 000  -0.05
(0.24)  (0.13) (0.16) (0.14)  (0.14)
Low Ability 061 -0.16 -0.06 -0.12  -0.02
(0.15)  (0.14) (0.15)  (0.14)
High Ability 0.06 -0.21 010 006  0.21

(0.43) (0.35) (0.35) (0.35)
C. College Enrollment vs. HS Graduate

All 0.08 0.10%* 0.12* 007  0.11*
(0.06) (0.05) (0.06) (0.07) (0.05)
Low Ability 022 001 004 007  0.03
(0.12)  (0.10)  (0.09) (0.10)
High Ability 0.38 0.14* 0.14* 0.15% 0.13*

(0.08) (0.08) (0.08) (0.07)
D. 4-year college degree vs. Some College

All 0.22%% 0.15%F  0.13* 0.18%F (0.17**
(0.07)  (0.05) (0.06) (0.06)  (0.06)
Low Ability 014 026 018 015  0.19
(0.13)  (0.10)  (0.10)  (0.10)
High Ability 0.51 0.17%F 0.14% 012  0.17%F

(0.07)  (0.08) (0.09) (0.07)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 137: The Effects of Education on Mental Health (MCS-12), by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.20%  0.20% 0.21* 0.15%  0.10
(0.11) (0.11) (0.14) (0.08)  (0.07)
Low Ability 031 0.17% 0.17% 0.16 0.20*
(0.09) (0.09) (0.10) (0.09)
High Ability 031 029 029 030 0.12

(0.22) (0.22) (0.22) (0.17)
B. Getting a GED vs. HS Dropout

All -0.48% -0.03 -0.08 0.02  -0.07
(0.23) (0.12) (0.14) (0.14) (0.12)
Low Ability 0.61 -0.12 0.08 0.02 0.12
(0.16) (0.14) (0.16) (0.16)
High Ability 0.06 -0.83% -0.39 -0.41 -0.34

(0.38) (0.29) (0.32) (0.31)
C. College Enrollment vs. HS Graduate

All 0.01 001 -0.01 004  0.03
(0.06) (0.05) (0.06) (0.05) (0.05)
Low Ability 0.22 -001 -0.02 -0.04 -0.01
(0.10)  (0.08) (0.08) (0.09)
High Ability 038 0.03 002 000 007

(0.06) (0.06) (0.07) (0.06)
D. 4-year college degree vs. Some College

All 002 -0.04 -0.07 -0.01 -0.01
(0.10)  (0.07) (0.08) (0.08) (0.07)
Low Ability 014 0.05 -0.05 -0.09 -0.03
(0.18) (0.15) (0.15) (0.14)
High Ability 051 -0.01 -0.04 -0.06 0.0

(0.07) (0.07) (0.08) (0.09)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 138: The Effects of Education on Depression (CES-D), by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.16 016 0.3 0.23% 0.18**
(0.10)  (0.10) (0.11) (0.08)  (0.08)
Low Ability 0.31 0.14% 0.14%*  0.05 0.24%
(0.08) (0.08) (0.10) (0.10)
High Ability 031 020 020 020 0.6

(0.18) (0.18) (0.18) (0.15)
B. Getting a GED vs. HS Dropout

All 019 012 003 020  0.09
(0.25)  (0.12) (0.13) (0.14)  (0.11)
Low Ability 0.61 008 020 013 025
(0.14) (0.15) (0.14) (0.17)
High Ability 0.06 -048 -0.18 -0.19 -0.14

(0.40) (0.32) (0.32) (0.35)
C. College Enrollment vs. HS Graduate

All 0.11% 0.11%¥% 0.10% 0.12%% 0.12*
(0.06) (0.05) (0.06) (0.06) (0.05)
Low Ability 022 010 011 011  0.11
(0.11)  (0.09) (0.08) (0.10)
High Ability 038 011 011  0.10 0.13%

(0.07) (0.08) (0.08) (0.07)
D. 4-year college degree vs. Some College

All 0.19% 0.13%F 0.10% 0.17%  0.12%*
(0.09) (0.06) (0.06) (0.07) (0.06)
Low Ability 014 027 0.24% 0.22% 0.25%
(0.15)  (0.12) (0.12) (0.12)
High Ability 051 0.09 008 007 0.11

(0.07)  (0.07) (0.07) (0.08)

Notes: The depression scale is normalized so that a higher score is associated with less depression. Standard
errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated using 200 bootstrap
samples. Each column presents the average effect of an educational decision. Each schooling level might
provide the option to pursue higher schooling levels, while final schooling levels do not provide an option.
Final schooling levels are highlighted using bold letters. %(®) represents the particular decision node by
ability level. ATE* represents the average effect for the full population, while ATE presents the average
effect for those who visit the decision node. The TT column presents the average effect for those who chose
a higher level of schooling (D, j; = 1), and TUT presents the average effect for those who do not choose a
higher level of schooling (D; ;s = 0). Finally, AMTE presents the average effect for those who are indifferent
between choosing a higher level of schooling or not. The table also presents the estimated treatment effects
conditional upon endowment levels. The high (low) ability group is defined as those individuals with cognitive
and socioemotional endowment above (below) the overall median. For each decision node we display the
fraction of individuals with low and high ability levels visiting each node. The CES-D index is scaled so
larger numbers are beneficial outcomes (less depression).
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Table 139: The Effects of Education on Pearlin, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 014  -0.14  -0.21  0.12%  0.14%*
(0.09)  (0.09) (0.12) (0.08) (0.08)
Low Ability 031 002 002 -0.06 0.1
(0.08)  (0.08) (0.08) (0.08)
High Ability 0.31 -0.37% -0.37% -0.39%  0.08

(0.18) (0.18) (0.19) (0.15)
B. Getting a GED vs. HS Dropout

All 0.59%* 0.21%  0.28% 0.4  0.21*
(0.23) (0.11) (0.13) (0.12) (0.12)
Low Ability 061 0.28% 010 017  0.06
(0.13)  (0.12) (0.12) (0.13)
High Ability 0.06 0.92%% 0.59% 0.62%  0.52*

(0.40) (0.28) (0.30) (0.27)
C. College Enrollment vs. HS Graduate

All 0.26%F 0.23%F 0.16%F 0.20%% 0.25%*
(0.06) (0.06) (0.07) (0.06) (0.06)
Low Ability 0.22  0.39%* 0.37%F 0.33%% (.39%*
(0.13)  (0.10)  (0.09) (0.11)
High Ability 038 011 011 008 0.16*

(0.08) (0.08) (0.09) (0.08)
D. 4-year college degree vs. Some College

All 0.19* 0.13* 011  0.17%  0.14*
(0.09)  (0.07) (0.08) (0.08) (0.07)
Low Ability 014 024 019 018  0.20
(0.18)  (0.13) (0.13)  (0.14)
High Ability 051 013 011 009  0.14

(0.09) (0.10) (0.10)  (0.09)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 140: The Effects of Education on Self-Esteem (Rosenberg), by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 008 008 009 002  0.02
(0.10)  (0.10) (0.12) (0.07)  (0.08)
Low Ability 031 005 005 008 001
(0.10)  (0.10) (0.11)  (0.10)
High Ability 031 008 008 008 003

(0.18) (0.18) (0.19) (0.14)
B. Getting a GED vs. HS Dropout

All 019 -007 -014 -001 -0.11
(0.25)  (0.12) (0.15) (0.15)  (0.13)
Low Ability 061 -0.13 -0.07 -0.14 -0.02
(0.15)  (0.15) (0.16)  (0.17)
High Ability 0.06 -0.26 -0.08 -0.12  0.00

(0.40) (0.28) (0.28) (0.29)
C. College Enrollment vs. HS Graduate

All 0.23%%  0.20%F 0.13%% (.28%F (.21%*
(0.07) (0.07) (0.07) (0.07) (0.06)
Low Ability 0.22 0.31% 0.28%% 0.25% 0.29%*
(0.14) (0.12) (0.10) (0.13)
High Ability 0.38 0.11* 0.0  0.06 0.19%

(0.07)  (0.07) (0.08) (0.08)
D. 4-year college degree vs. Some College

All 0.21* 012 007 0.18%  0.15*
(0.12)  (0.09) (0.10)  (0.10)  (0.09)
Low Ability 0.14 0.40%% 0.32%%  0.26% 0.35%*
(0.20)  (0.18) (0.19) (0.17)
High Ability 051 003 001 -0.00 0.05

(0.11)  (0.11) (0.12)  (0.11)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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characteristics. Final schooling levels do not create options for additional schooling.
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Table 141: The Effects of Education on Participation, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.06%*  0.06%* 0.05%* 0.09%* 0.09%*
(0.02) (0.02) (0.03) (0.02) (0.02)
Low Ability 0.31  0.07%% 0.07%% 0.05%% 0.09%*
(0.02) (0.02) (0.02) (0.03)
High Ability 0.31  0.04*  0.04% 0.04% 0.07%*

(0.04) (0.04) (0.04) (0.04)
B. Getting a GED vs. HS Dropout

All 0.06 -0.06 -0.07* -0.06 -0.07*
(0.04) (0.03) (0.03) (0.05) (0.04)
Low Ability 0.61 -0.06% -0.06 -0.07% -0.06
(0.03)  (0.05) (0.04) (0.05)
High Ability 006 -0.05 -0.06 -0.06 -0.05

(0.05) (0.06) (0.06) (0.07)
C. College Enrollment vs. HS Graduate

All 001 -001 -001 -001 -0.01
(0.01) (0.01) (0.01) (0.01) (0.01)
Low Ability 022 -0.01 -0.02 -0.03 -0.02
(0.03)  (0.02) (0.02) (0.02)
High Ability 038 -0.01 -0.01 -0.00 -0.01

(0.01) (0.01) (0.01) (0.01)
D. 4-year college degree vs. Some College

All 001 000 001 -0.00  0.00
(0.03) (0.02) (0.02) (0.02) (0.02)
Low Ability 014 -0.06 -0.05 -0.05 -0.05
(0.07)  (0.05) (0.04) (0.05)
High Ability 051 0.03 002 002  0.03

(0.02) (0.02) (0.02) (0.02)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 142: The Effects of Education on White Collar, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.15%%  0.15%* 0.17%*  0.05%  0.05
(0.05)  (0.05) (0.06) (0.03) (0.03)
Low Ability 031 0.06 006 008* 0.3
(0.04)  (0.04) (0.05) (0.04)
High Ability 0.31  0.26%* 0.26%* 0.26** 0.16%*

(0.09) (0.09) (0.09) (0.06)
B. Getting a GED vs. HS Dropout

All 014 003 006 001 004
(0.09) (0.04) (0.05) (0.04) (0.05)
Low Ability 061 008 003 005 001
(0.05)  (0.05) (0.05) (0.05)
High Ability 006 020 005 006 003

(0.16) (0.11) (0.11) (0.10)
C. College Enrollment vs. HS Graduate

All 0.22%F  0.24%F (.28%F (.21%F (.23%*
(0.03) (0.03) (0.04) (0.04) (0.03)
Low Ability 0.22  0.13%F 0.14%F 0.15%F 0.14%F
(0.06) (0.05) (0.05) (0.06)
High Ability 0.38 0.33%% 0.33%% 0.34%F 0.31%*

(0.04) (0.04) (0.04) (0.04)
D. 4-year college degree vs. Some College

All 0.14%F  0.25%F 0.20%F 0.20%F 0.27%*
(0.06) (0.04) (0.05) (0.05) (0.04)
Low Ability 014 -0.02 012 0.19%  0.08
(0.12)  (0.10) (0.09) (0.11)
High Ability 0.51 0.20%% 0.31%F 0.32%F (.20%*

(0.05)  (0.05) (0.06) (0.05)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 143: The Effects of Education on Obesity, by Decision Node

%@ ATE* ATE TT TUT AMTE
A. Graduating from HS vs. Dropping from HS
All 0.01 0.01 -0.01 0.08*%  0.10**
(0.06) (0.06) (0.07)  (0.04) (0.04)
Low Ability 0.31 0.11*%* 0.11** 0.11*  0.11%*
(0.04) (0.04) (0.05)  (0.05)
High Ability 0.31  -0.10 -0.10 -0.11 -0.02
(0.10) (0.10)  (0.11)  (0.08)
B. Getting a GED vs. HS Dropout
All 0.12 0.02 0.05 -0.01 0.03
(0.09) (0.05) (0.06) (0.06)  (0.06)
Low Ability 0.61  0.07 0.01 0.05 -0.01
(0.06) (0.06)  (0.06)  (0.06)
High Ability 0.06 0.18 0.03 0.05 -0.00
(0.16) (0.13)  (0.14)  (0.15)
C. College Enrollment vs. HS Graduate
All -0.03  -0.06* -0.09** -0.03 -0.04
(0.03) (0.03) (0.04) (0.04) (0.03)
Low Ability 0.22  0.04 0.01 -0.02 0.03
(0.06) (0.05) (0.05)  (0.05)
High Ability 0.38 -0.09* -0.10% -0.11** -0.07*
(0.04) (0.04) (0.04) (0.04)
D. 4-year college degree vs. Some College
All -0.06  -0.08% -0.08*  -0.07 -0.07
(0.06) (0.04) (0.05) (0.05) (0.04)
Low Ability 0.14 -0.12 -0.17% -0.19* -0.17*
(0.10)  (0.07)  (0.07)  (0.08)
High Ability 0.51 -0.01  -0.03 -0.05 -0.01

(0.05) (0.05) (0.06) (0.05)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 144: The Effects of Education on Daily Smoking, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.25%F  L0.25%F  0.25%%  _0.25%F (. 23%
(0.05)  (0.05)  (0.07)  (0.03)  (0.03)
Low Ability 0.31 -0.28%% _0.28%% _0.28%* -0.28%*
(0.04)  (0.04)  (0.05)  (0.04)
High Ability 0.31  -0.23%  -0.23% -0.24*  -0.14%

(0.11) ~ (0.11)  (0.11)  (0.07)
B. Getting a GED vs. HS Dropout

All 0.05 0.0l 001  0.01 0.00
(0.10)  (0.05)  (0.06)  (0.05)  (0.05)
Low Ability 061 -0.00 -001 -0.01  -0.01
(0.06)  (0.05)  (0.05)  (0.05)
High Ability 006 0.0 006  0.06  0.06

(0.18)  (0.14)  (0.15)  (0.13)
C. College Enrollment vs. HS Graduate

All 0.12FF  -0.14%F  0.18%F  -0.10%F  -0.13%*
(0.03)  (0.03)  (0.03) (0.03)  (0.03)
Low Ability 022 -0.07  -0.09% -0.11%* -0.08
(0.06)  (0.05)  (0.04)  (0.05)
High Ability 0.38 -0.18%% -0.19%* -0.21%% -0.14%*

(0.04)  (0.04) (0.04)  (0.03)
D. 4-year college degree vs. Some College

All 0.15%F S0.17FF -0.18%F  -0.16%F  -0.17%*
(0.05)  (0.04) (0.05)  (0.04)  (0.04)
Low Ability 014 -0.10 -0.11* -0.12  -0.10
(0.09)  (0.08)  (0.08)  (0.08)
High Ability 0.51 -0.20%% -0.20%* -0.20%% -0.20%*

(0.05)  (0.05)  (0.06)  (0.04)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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Table 145: The Effects of Education on Heavy Drinker, by Decision Node

%@ ATE* ATE TT TUT AMTE

A. Graduating from HS vs. Dropping from HS

All 0.10%  -0.10%*  -0.13* 0.0l  0.02
(0.06)  (0.06)  (0.06) (0.03) (0.04)
Low Ability 031 003 003 002  0.05
(0.04)  (0.04)  (0.05) (0.04)
High Ability 0.31 -0.25%% -0.25%% -0.25%% -0.16*

(0.10)  (0.10)  (0.11) (0.07)
B. Getting a GED vs. HS Dropout

All 003  -0.07 -0.07 -0.08 -0.07
(0.12)  (0.06)  (0.08) (0.05) (0.06)
Low Ability 061 -0.07 -0.08 -0.08 -0.09
(0.07)  (0.05)  (0.06) (0.05)
High Ability 006 002  -003 -0.02 -0.06

(0.21)  (0.16)  (0.17)  (0.15)
C. College Enrollment vs. HS Graduate

All 0.02  -0.03  -0.06* -0.01  -0.02
(0.03)  (0.03)  (0.03) (0.03) (0.03)
Low Ability 022 004 004 003  0.04
(0.06)  (0.06)  (0.05) (0.06)
High Ability 0.38 -0.09%* -0.09%* -0.10%* -0.07*

(0.03)  (0.04)  (0.04) (0.04)
D. 4-year college degree vs. Some College

All 003  -0.01  -0.03 001 -0.01
(0.06)  (0.04)  (0.04) (0.05) (0.04)
Low Ability 014 010 007  0.06 0.8
(0.13)  (0.09)  (0.08)  (0.09)
High Ability 051 -0.03  -0.04 -0.04 -0.03

(0.03)  (0.04)  (0.04) (0.04)

Notes: Standard errors (in parentheses) and significance levels (* = p < 0.05, ** = p < 0.01) are calculated
using 200 bootstrap samples. Each column presents the average effect of an educational decision. Each
schooling level might provide the option to pursue higher schooling levels, while final schooling levels do not
provide an option. Final schooling levels are highlighted using bold letters. %(®) represents the particular
decision node by ability level. ATE* represents the average effect for the full population, while ATE presents
the average effect for those who visit the decision node. The TT column presents the average effect for those
who chose a higher level of schooling (D; ;s = 1), and TUT presents the average effect for those who do not
choose a higher level of schooling (D; ;» = 0). Finally, AMTE presents the average effect for those who are
indifferent between choosing a higher level of schooling or not. The table also presents the estimated treatment
effects conditional upon endowment levels. The high (low) ability group is defined as those individuals with
cognitive and socioemotional endowment above (below) the overall median. For each decision node we display
the fraction of individuals with low and high ability levels visiting each node.
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L The Effect of Cognitive and Socioemotional endowments

L.1 Sorting into Schooling

Figure 1: Distribution of Cognitive and Socioemotional Endowment by Decision Node
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Note: Each panel presents the distribution of individuals by levels of endowments for individuals
making a particular schooling choice decision node. We define as “decile 1”7 the decile with the
lowest values of endowments and “decile 10” as the decile with the highest levels of endowments.
The deciles are computed using the overall marginal distributions of endowments (instead of the
joint distribution). This explains why panel (A) for node {0,1} does not present bars of the same
height. These are the distribution of abilities at each decision node. (A) Decision node {0,1}
includes the full population, so this is what the base distribution looks like. The other figures show
the selection on factors going into the other decision nodes. The correlation between the factors
causes the main distribution to not be flat across deciles.
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L.2 Labor Market Outcomes

Figure 2: The Effect of Cognitive and Socioemotional endowments on Labor Market Participation
(age 30)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments. Notice that we define as “decile 1” the decile with the lowest values of endowments
and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom left) displays the average levels
of endowment across deciles of cognitive endowments. The bars in this figure indicates the fraction of individuals reporting the
respective schooling level for each decile of cognitive endowment. The last figure (bottom right) mimics the structure of the
second one but now for the socioemotional endowment.
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Figure 3: The Effect of Cognitive and Socioemotional endowments on Probability of White-collar
occupation (age 30)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 1” the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 4: The Effect of Cognitive and Socioemotional endowments on (log) Wages (age 30)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 1” the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 5: The Effect of Cognitive and Socioemotional endowments on the Present Value of Wages
(age 20-40)

B. High School Dropout

PV Wages
I
PV Wages

I
DOOND O

BR

£ bwf & £ T8 uf
16 & o6 & - T E o &
; 13 - § 13, o0 ; 135 7? ; 1asE oas
R e e e s aciaars e IO s e s s s o 8 R O o
12 I 125 125 ) 125F 2
. HENEHES 1 Mo i . e
Exaa e W E
. S ER g 10 Mg
0 % 5 i
Decile of Cognitive Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional
C. GED D. High School Graduate
8 128 8
g 126 &
E 124 E
1222
o 12 o
11.8
116
g 14 E § 14 » E §. 14 - E‘ g 1~§ Z;E
F FEEE . 3 Bs v oz B E o1
s i 0o T mpe o Tos e PR - o -
12 = . . . 125 i 2 125F-f] F1-m . 125F E R -
It 1 (m] S T 1D oE HED
ok [Lln . LM a3 1111 S
5 g %
Decile of Cognitive Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional
E. Some College F. Four-Year College
8 128 3
g 126 &
E 124 E
1222
a 12- o
11.8
116
104
>
6’C‘/'/@ 7
E 13, F2 © 5 13 - § 135 35“ § 135F s ©
z z z S
- i o i - E——— N & 3
12 5 125 = o 125F == 2 125F
n . | [l v o . s
el A B a1 S ey ¥ W A
Decile of Cognitive Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional

Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 1” the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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L.3 Physical Health Outcomes and Behaviors

Figure 6: The Effect of Cognitive and Socioemotional endowments on Obesity during Adulthood
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 17 the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 7: The Effect of Cognitive and Socioemotional endowments on Smoking during Adulthood
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 1” the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 8: The Effect of Cognitive and Socioemotional endowments on Heavy Drinking during

Adulthood
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 17 the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 9: The Effect of Cognitive and Socioemotional endowments on Physical Health at age 40
(PCS-12)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments defined over the whole population. Notice that we define as “decile 17 the decile with
the lowest values of endowments and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom
left) displays the average levels of endowment across deciles of cognitive endowments. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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L.4 Mental Health Outcomes

Figure 10: The Effect of Cognitive and Socioemotional endowments on Pearlin’s “Personal
Mastery Scale”
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments. Notice that we define as “decile 1” the decile with the lowest values of endowments
and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom left) displays the average levels
of endowment across deciles of cognitive endowments defined over the whole population. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 11: The Effect of Cognitive and Socioemotional endowments on Self-Esteem during
Adulthood (Rosenberg Measure)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments. Notice that we define as “decile 1” the decile with the lowest values of endowments
and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom left) displays the average levels
of endowment across deciles of cognitive endowments defined over the whole population. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 12: The Effect of Cognitive and Socioemotional endowments on Mental Health at age 40
(MCS-12)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments. Notice that we define as “decile 1” the decile with the lowest values of endowments
and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom left) displays the average levels
of endowment across deciles of cognitive endowments defined over the whole population. The bars in this figure indicates the
fraction of individuals reporting the respective schooling level for each decile of cognitive endowment. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment.
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Figure 13: The Effect of Cognitive and Socioemotional endowments on Depression at age 40
(CES-D - Scale Normalized So Higher Values Correspond to More Beneficial Outcomes)
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Note: For each schooling level we present three figures. The first figure (top) displays the levels of the outcome as a function
of cognitive and socioemotional endowments. In particular, we present the average level of outcomes for different deciles of
cognitive and socioemotional endowments. Notice that we define as “decile 1” the decile with the lowest values of endowments
and “decile 10” as the decile with the highest levels of endowments. The second figure (bottom left) displays the average levels
of endowment across deciles of cognitive endowments. The bars in this figure indicates the fraction of individuals reporting the
respective schooling level for each decile of cognitive endowment defined over the whole population. The last figure (bottom
right) mimics the structure of the second one but now for the socioemotional endowment. The CES-D index is scaled so larger
numbers are beneficial outcomes (less depression).
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M The Effect of Endowments on Treatment Effects

These figures complement the results from the treatment effect tables 134 through 145.

Each figure analyzes the node-specific average treatment effects of educational decisions on
the outcome of interest defined in Section 3.3 of the paper. For a particular outcome, the effect is
defined as the difference in the outcomes associated with two schooling levels (not necessarily final
or terminal schooling levels). For each pairwise comparison of outcomes, let Y; and Y; denotes the
outcomes associated with schooling levels ¢ and j, respectively. Importantly, each schooling level
might provide the option to pursuing higher schooling levels. Final schooling levels do not allow
for further options. Notice that in the figures final schooling levels are highlighted using bold
letters. For each pair of schooling levels i and j, the first figure (top) presents E(Y; — Y;|d°, d5F)
where d¢ and d5F denote the cognitive and socioemotional deciles computed from the marginal
distributions of cognitive and socioemotional endowments. E(Y; — Y;|d°, d°F) is computed for
those who reach the decision node involving a decision between levels i and j. The second figure
(bottom left) presents E(Y; — Y;|d®) so that the socioemotional factor is integrated out. The
bars in this figure displays, for a given decile of cognitive endowment, the fraction of individuals
visiting the node leading to the educational decision involving levels ¢ and j. The last figure
(bottom right) presents E(Y; —Y;|d%F) as well as, for a given decile of socioemotional endowment,
the fraction of individuals visiting the node leading to the educational decision involving levels 4
and j. Despite the apparent slope of the socioemotional measurements in many outcomes, for
most, the factor is not statistically significant within each schooling level.
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M.1 Labor Market Outcomes

Figure 14: Average Treatment Effect of Education on Labor Market Participation, by Decision
Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; j (6 € (d°,d5F))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; j» (GC € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; j (6‘5 Ec gk ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 15: Average Treatment Effect of Probability of White-collar Employment at Age 30, by
Decision Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 16: Average Treatment Effect of Education on (Log) Wages at Age 30, by Decision Node
and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 17: Average Treatment Effect of Education on Present Value of Wages, by Decision Node
and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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M.2 Physical Health Outcomes and Behaviors

Figure 18: Average Treatment Effect of Education on Probability of Being Obese (2006), by

Decision Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; j (6 € (d°,d5F))
where d© and d° denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE} (HSE € d°F ) and the fraction of individuals visiting the node in a given decile of

socioemotional endowment.



Figure 19: Average Treatment Effect of Education on Probability of Being a Smoker, by Decision
Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 20: Average Treatment Effect of Education on Probability of Being a Heavy Drinker, by
Decision Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 21: Average Treatment Effect of Education on Physical Health (PCS-12) at Age 40, by
Decision Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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M.3 Mental Health Outcomes

Figure 22: Average Treatment Effect of Education on Pearlin’s “Personal Mastery Scale” (1992),
by Decision Node and Endowment Levels
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; j (6 € (d°,d5F))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; j» (GC € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; j (6‘5 Ec gk ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 23: Average Treatment Effect of Education on Self-Esteem (2006), by Decision Node and
Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED

i
i

-y (Rosenberg)
-y. (Rosenberg)

Yy
Yy

oss &
4 &

5

= o EEETECE o[ A-R-RRR DLBFLE Toebn E ra -
o T LT 3= o [ HHA R , LA e
ozf LU L3 oz b EEELLELELELE] E L T e 3 Al nnn a3
6 8 6 8 1 2 4 6 8 2 4 6 8 1
Decile of Cognitive Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional
C. HS Graduate vs. College Enrollment D. Some College vs. 4-year college degree
Bl °
g 06 ]
2 04 g
3 02 g
€ x
g €
> >
-0.2 =
©or %/6’0/ 23
Moy, 8 58 75 2.
000’73/0 18ec'\\e of Cognitive
5§ o X 3 F g o o
%7 o 0. o » € o o 2
' T~ M ——— e ] S 7 a - Foss
>~ 0 ik o. ™M == 02 15 o =
A : A1 o =M g Al
AL - G : L © enfIH M{EN

Decile of Cognitive Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional

Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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Figure 24: Average Treatment Effect of Education on Mental Health (MCS-12) at Age 40, by
Decision Node and Endowment Levels

A. Dropping from HS vs. Graduating from HS B. HS Dropout vs. Getting a GED
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom
right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.

180



Figure 25: Average Treatment Effect of Education on Depression (Reverse Score), by Decision
Node and Endowment Levels
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Notes: Each panel in this figure studies the average effect of an educational decision for those individuals
visting the decision node. Importantly, each schooling level might provide the option to pursue higher
schooling levels, while final schooling levels do not provide an option. Final schooling levels are highlighted
using bold letters. For each educational decision node, the first figure (top) presents ATE; ;» (8 € (d°,d%%))
where d© and d°F denote the cognitive and socioemotional deciles computed from the marginal distributions
of cognitive and socioemotional endowments for the full population. The second figure (bottom left) presents
ATE; jn (90 € dc) so that the socioemotional factor is integrated out. The bars in this figure display the
fraction of individuals visiting the node in each decile of cognitive endowment. The last figure (bottom

right) presents ATE; (GSE € d°F ) and the fraction of individuals visiting the node in a given decile of
socioemotional endowment.
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N Identification of latent factor model

Identification of our factor model follows from a more general identification of correlated factor
models presented in Williams (2011). He shows that the general system of five measures
Mj, ..., M5 and two correlated factors = (9°,0°F) based on an adaptation of Anderson and
Rubin (1956) can be identified nonparametrically given one dedicated measure of #¢ and one
dedicated measure of #5F. This system of equations can be expressed as:

M, = alﬁc + e

My = B20°F + ¢,

Ms = a30° + B30°F 4 ¢4
My = oy0° + B40°F + ¢4
Ms = az0° + 35057 + &5

The proof for the non-parametric identification of the factor distribution can be found in
Cunha, Heckman, and Schennach (2010). Identification of a model with a third factor uncorrelated
with the other two factors is straightforward if there are three or more measurements on this
factor.

For the three-factor models used in Section F.2, the factor system is rotated so that the
factors are uncorrelated. The measurement system is constructed in the following way:

M; = ajby +¢5,Yj €
M; = ajbh + Bi02 +¢4,Y) € T
Mj = Oéj91 + Bj92 + 77j93 + Ej,Vj € Js3

where 77 is the set of at least three measures that are informative of the first factor, J5 is
the set of at least three measures that has information about the second factor and 73 is the set
of at least three measures that are informative about the third factor. Williams (2011) shows
that this measurement system is also identified.

N.1 Specification of the measurement system

When estimating the factor model, we must make normalizations and exclusion restrictions.
There is no precise method for determining these restrictions. As laid out below, we use a
collection of empirical evidence and theory for determining our measurement system.

Factors have no natural scale. To address this, we normalize one loading for each factor to
unity. This normalization does not affect the relative loadings of the two factors, but rather
determines the units in which the factors are measured. We normalize the measure that has
the largest correlation with the other measures. In the case of our paper, we normalize the
cognitive loading to one for the arithmetic reasoning ASVAB measure and we normalize the
socioemotional loading to one for the language arts grade measure. Switching the normalization
to the loadings on other measures has no substantive effect on the results.

Following Heckman, Stixrud, and Urzua (2006), the model imposes that the ASVAB measures
do not load on socio-emotional factors. If any particular ASVAB score is excluded, it does not
substantively change the analysis. Course grades are assumed to load on both the cognitive
and socioemotional factors. As discussed in the main paper, this assumption by Duckworth and
Seligman (2005) and Borghans, Golsteyn, Heckman, and Humphries (2011), who both find that
grades are largely determined by skills other than cognitive ability.
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As discussed above, the identification strategy used in the paper requires one measure that
loads exclusively on cognitive ability, and one measure that loads exclusively on socioemotional
ability. The paper uses a single measure of early reckless behavior as the measure that loads
exclusively on cognition. Other early-life behaviors were considered: violent behavior in 1979,
regular smoking by age 15, regular drinking by age 15, use of marijuana by age 15, and sexual
intercourse by age 15. Each of these measures has a low and statistically insignificant correlation
with AFQT scores in the data (] p |< 0.05). We use reckless behavior as our exclusion restriction
and as the only behavior we include in the measurement system for two reasons: (1) It is unlikely
to have a direct effect on schooling choices; (2) It is unlikely to have a direct effect on the adult
outcomes being considered. Estimating the model using (a) an alternative measure of early
behavior as the exclusion restriction or (b) including all of the early behaviors in the model did
not substantively change our findings.

We include violent behavior, smoking regularly by age 15, drinking regularly by age 15, ever
smoking marijuana by age 15, and sexual intercourse by age 15 as early “outcomes” in our model.
These do not inform the cognitive or socioemotional factor but provide a robustness check of
our interpretation of our factors. In these robustness checks, the socioemotional factor plays
a large and statistically significant role in each behavior, supporting our classification of the
second factor as a measure of socioemotional ability.

N.2 Distribution of factors

Figure 26 presents the estimated joint and marginal distributions of cognitive and socioemotional
endowments. The estimated distributional parameters are presented at the bottom of the figure.
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Figure 26: Distribution of Cognitive and Socio-emotional Endowments
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O Linearity of treatment effects with respect to years of

schooling

This section plots the ATE comparing each level of schooling to remaining a dropout. The
effects are spaced on the x-axis according to the average number of additional years of schooling
obtained by those holding that educational status as their highest level of education. The
linearity of the line connecting the various effects provides informal evidence for or against the
linearity of the gains to education in years of completed schooling.
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ATE Over Dropouts: Heavy Drinker

Yo}
8
o 4
W v
= QA
I
S /4l
5 - T
27
w
;
N
|
High School Some College College
Margin
—@— ATE (over dropouts) +/-1 Std Error ‘
ATE Over Dropouts: Mental Health (MCS-12)
o 4
w_
- T
% r/»/"
@
>
~
|
High School Some College College
Margin
—@— ATE (over dropouts) +/-1 Std Error
ATE Over Dropouts: Participation
8
<
3
L
= \4
[
(=)
i
o
o 4
>
<
(=g
! High School Some College College
Margin
—@— ATE (over dropouts) +/-1 Std Error

186

ATE Over Dropouts: Log PV of wages

Margin

—@— ATE (over dropouts)

+/-1 Std Error

o
- ]
L
'_
[
[o)
©
[
>
< o «'\‘
High School Some College College
Margin
—@— ATE (over dropouts) +/-1 Std Error
ATE Over Dropouts: Obesity
(\! -
2] -
w '\‘
'_
[
[o)
g =+
g
z ]
Yol
8
o 4
High School Some College College
Margin
—@— ATE (over dropouts) +/-1 Std Error
ATE Over Dropouts: Pearlin
Q -
] D
@
©
[o)
©
S <
<
(\! -
o 4
High School Some College College



P Policy Relevant Treatment Effects

Table 146: PRTE: Standard Deviation Decrease in Tuition on College Enrollment

PRTE 4-year degree mno 4-year degree

Log Wages 0.12 0.14 0.11
PV Log Wages 0.13 0.13 0.12
Physical Health 0.10 0.13 0.09
Self-Esteem 0.22 0.15 0.27
Smoking -0.13 -0.16 -0.11
Mental Health 0.02 0.00 0.04
Depression 0.11 0.11 0.11
Pearlin 0.24 0.20 0.27
LF Participation -0.01 -0.01 -0.01
White Collar Emp.  0.24 0.28 0.21
Obesity -0.05 -0.08 -0.03
Heavy Drinking -0.03 -0.05 -0.01

Notes: Table shows the policy relevant treatment effect (PRTE) of reducing tuition by a standard deviation (approx. $7,500)
on college enrollment. The PRTE is the average treatment effect of those induced to change educational choices as a result of
the policy: PRTE, ,, = [[ E(YP — P IX =x,0 =0),dFx ¢(x,0|S(p) # S(p')). Column 1 shows the overall PRTE. Column
2 shows the PRTE for those induced to enroll by the policy who then go on to complete 4-year college degrees. Column 3 shows
the PRTE for individuals induced to enroll but who do not complete 4-year degrees.

Table 147: PRTE: Standard Deviation Decrease in Tuition on College Enrollment (average gains
over whole population)

PRTE 4-year degree mno 4-year degree

Log Wages 0.0061 0.0027 0.0034
PV Log Wages  0.0062 0.0026 0.0036
Physical Health  0.0048 0.0024 0.0024
Self-Esteem 0.0109 0.0079 0.0030
Smoking -0.0064 -0.0033 -0.0032

Notes: Table shows the policy relevant treatment effect (PRTE) of reducing tuition by a standard deviation (approx. $7,500) on
college enrollment. The PRTE here is the gains from the policy averaged over the whole population: PRTE,, ,» = JfE(YP—

%4 X =x,0=80), deyg(x,é). Column 1 shows the overall PRTE. Column 2 shows the PRTE for those induced to enroll by
the policy who then go on to complete 4-year college degrees. Column 3 shows the PRTE for individuals induced to enroll but
who do not complete 4-year degrees.
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Figure 27: PRTE: Proportion of each decile pair induced to switch education by policy

O0O00O0O00O
NWH O~

0.
0.
0.
0.
0.
0.
0.
0

=)
£
=
S
E=:
=
0
c
o
©
o
w

o
o
¥ © N

g’ 0.09 g’ 0.09
5 o008 5 o008
% 0.07 L% 0.07
5 006 5 006
§ oo0s g o0s
004 004
0.03 0.03
0.02 0.02
0.01F- 0.01f

R T S N A R 0

Decile of Cognitive Decile of Socio-Emotional

Notes: These figures show the proportion of each decile pair induced to switch final schooling levels
by a $7,500 tuition subsidy at the beginning of college.
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Figure 28: PRTE: Average gains of those induced to change by schooling level by deciles of
cognitive and socioemotional ability. ($7,500 college subsidy)

(a) wages

y” - ¥(Log-wages)

(b) smoking

6 5
8 7
1Doec?\e of Ccognitive

H . H 25 2
s - > S 5, 0oefid 5 0
5 0.1 5 P u.m — D-ﬂ
b — b T
0. o -0.
1 T 1 1
Decile of Cognitive: Decile of Socio-Emotional Decile of Cognitive Decile of Socio-Emotional
(c) Physical Health (d) Self-esteem
E
g
2
g
H
g
13 = N
= St
K NS
n.> ~ “‘
AN Y
57910e 679'108
5 ecile of Couni™ SR 5 86 of Cogni™
0. E g o. g o.
b o b = o - %o -
oo = = - B e = - ) e
N — ® L —~— T
4 3 —
-0. -0.

Decile of Cagnitive

Decile of Socio-Emotional

Decile of Cognitive

Decile of Socio-Emotional

Notes: These figures show the average gains by decile from those induced to change educational
levels by a $7,500 tuition subsidy at the beginning of college.
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Q Marginal Treatment Effects

This section provides plots of the marginal treatment effects (MTE). The MTE is the average
treatment effect for individuals with specific values of their unobservable ¢; j/, where €; 7 =
004;:’ o= VJ] J combines the two components not directly observed by the economists. The MTE
is restricted to individuals who are at the particular educational choice and whose unobservables
take on a particular value. Specifically:

Ao = [[ AaplVIX =x 0 =Bl dFxo(r.0FO) = Qi =1, ()

The plots below show the returns to a particular schooling choice over the cumulative
distribution function of €; j; F(e; ;).

Rather than displaying the treatment effect by deciles of cognitive and socioemotional ability
(as done in the 3D plots above), these plots show the treatment effect by decile of the aggregate
latent variable which influences the choice. F'(e; ;/ is calculated for the population that makes
the particular educational choice being considered, and the treatment effects include the potential
continuation value associated with schooling.
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Main Outcomes

Figure 29: Log Wage - Marginal Treatment Effects
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Figure 30: Daily Smoking - Marginal Treatment Effects
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Figure 31: Physical Health - Marginal Treatment Effects

Physical Health (age 40) (HS graduation)

Physical Health (age 40) (coll. enroliment)

Notes: Each sub-plot shows a particular educational choice.
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Figure 32: Self-Esteem - Marginal Treatment Effects

Self-Esteem (age 40) (HS graduation)

Self-Esteem (age 40) (coll. enroliment)

Notes: Each sub-plot shows a particular educational choice.
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Additional Outcomes

Figure 33: White Collar Employment- Marginal Treatment Effects
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Notes: Each sub-plot shows a particular educational choice. F(ejd-/)
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Figure 34: PV Log Wages - Marginal Treatment Effects

Log PV of wages (HS graduation)

Log PV of wages (coll. enroliment)

Notes: Each sub-plot shows a particular educational choice.
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Figure 35: LF Participation - Marginal Treatment Effects

Participation (HS graduation)

Participation (coll. enrollment)

Notes: Each sub-plot shows a particular educational choice.
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Figure 36: Mental Health - Marginal Treatment Effects

Mental Health (HS graduation)

Mental Health (coll. enroliment)

Notes: Each sub-plot shows a particular educational choice.
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Figure 37: Pearlin- Marginal Treatment Effects
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Figure 38: Depression - Marginal Treatment Effects
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Notes: Each sub-plot shows a particular educational choice. F'(¢; ;/) is the CDF of ¢;

Treatment Effect

Treatment Effect

200

Depression (GED)

|~
oy
Fo
2 3 4 5 6 7 8 9 10
Fle)
Depression (coll. graduation)
|~
Fe
o
2 3 4 5 6 7 8 9 10
Fle)

) [ N N |
4,5/, Where €; 5/ = Gaj‘j, v

Treatment Effect

Treatment Effect



Figure 39: Obesity - Marginal Treatment Effects
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Figure 40: Heavy Drinking - Marginal Treatment Effects
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