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Abstract

A number of studies have documented a strong connection between religious
participation among youth and various measures of “good” outcomes. Using data from
the NLSY 79, PSID, and Monitoring the Future survey, we find that youth who attend
church more often are less likely to commit property or violent crimes and are less likely
to smoke, drink, use drugs, and receive a ticket. However, we find limited evidence that
the differences in outcomes by religious participation are larger for youth from more
disadvantaged families.

The richness of these data sets provides a wide array of opportunities to delve
more deeply into whether the associations are causal or not. To do this, we extend our
analysis using a number of methods developed by economists to address this issue of
causality in related settings. These methods include propensity score matching, using
selection on observables to guide inference as to the degree of selection on
unobservables, using longitudinal data on siblings to use both sibling and family fixed
effect models, and exploiting variation across states in the timing of when blue laws were
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1. Introduction

Past research has consistently shown a positive association between religious
participation and positive social behavior of youth. Religiously involved youth are less
likely to use alcohol, cigarettes, and drugs, have sex before marriage, and commit crimes.
It is well-recognized that these simple associations do not identify whether religious
participation causes these outcomes for the usual reason - the plausible suspicion that the
religiously active differ not because they participate but because they possess
unobservable characteristics (such as attitude or commitment) that result in the different
outcomes.

In this paper, we contribute to a growing literature that tries to determine whether
the associations are causal. That goal - understanding whether the associations are causal
— has important scientific and policy implications that range from a better measurement
of benefits of religious participation to a better theoretical understanding of alternative
ways to bring disadvantaged youth to full membership in society free of many of the
disadvantages associated with birth to economic and social disadvantage.

We adopt a production function approach from economics to model possible
mechanisms through which youth might change their behavior when they participate in
religion. This approach allows us to build in an explicit set of choices that parents make
to involve their child in religious activities. In particular, we assume that parents want to
raise their child to be as well equipped as possible to enter society. As noted by others,
this goal involves the production of both cognitive and non cognitive skills. The non-
cognitive skills include such things as “manners,” a philosophical outlook on life, and a

set of rules or principles by which children will guide their choices throughout their lives.



Parents produce non cognitive skills directly by setting and enforcing rules and by
teaching and reinforcing principles. Parents can also produce non cognitive skills by
making sure their child is in an environment that teaches and reinforces the non cognitive
skills they are trying to instill directly (at home). One such environment that parents can
choose is that offered by many religious organizations.

There are several possible mechanisms through which religious organizations can
produce non-cognitive skills in youth. They teach and reinforce a fairly well defined set
of values in Sunday services and other classes. Churches reduce the cost of monitoring
what youth do by establishing and running youth groups that meet on a regular basis in
addition to regular church services. In addition, members of the church also monitor
youth behavior and provide examples for children to emulate. Other mechanisms
mentioned by Sherkat and Ellison (1999) include the role that churches play in helping
youth internalize moral messages and norms, creating fear of divine punishment or social
sanctions from church and peers.

In our production function framework, religious groups can complement or
substitute for parental inputs. Under the usual assumption that inputs for production of
non cognitive skills yield diminishing marginal returns, our approach implies that parents
with few own inputs (e.g. single parents, low income families, low education) will
differentially choose to participate in religious groups.

To empirically test the predictions of our approach, we use several nationally
representative surveys including the National Longitudinal Surveys of Youth 1979
(NLSY79), the Children of the National Longitudinal Surveys of Youth 1979

(CNLSY79), the Panel Study of Income Dynamics (PSID), and Monitoring the Future



(MTF). We follow three well-established statistical methods to try to identify whether
children from disadvantaged youth benefit more when they participate in religious
groups.

We first control for a number of observable characteristics using both multivariate
regression and a propensity score matching estimator. Since this strategy does not
identify causal relationships, we also follow Altonji, Elder, and Taber (2005) to try to
understand how much selection into religious participation can be accounted for by
characteristics we do observe. Next, we exploit the panel nature and household based
sampling rules of our data. Because the NLSY79 and PSID surveys follow individuals
over time, we can investigate how changes in participation affect changes in behavior. In
addition, in the PSID and to a lesser extent in the NLSY79 surveys, we can compare
outcomes across related family members (e.g. siblings, cousins, half-siblings, adopted
siblings). Finally, we use an instrumental variables approach first used by Gruber and
Hungerman (2006) by using temporal and cross-sectional variation in the repeal of blue
laws (laws that prohibit bars and liquor stores to be open on Sunday). The richness of
these data sets provides a wide array of opportunities to delve more deeply into whether

the associations are causal or not.

II. Religious participation and social or economic outcomes

Recent methods have been developed to take up the challenge of identifying the
causal effect of religious participation on social outcomes. The literature largely presents
a series of correlational analyses that report simple or conditional correlations between

religious participation and outcomes. These correlational studies are unable to address



the issue that people who selectively choose to participate are likely to be different in
unobserved ways that affect the decisions that lead to observed social and economic
outcomes (George, Ellison, and Larson 2002). The methods we review below that
attempt to solve this fundamental problem share one common feature — they all admit the
possible influence of these unobserved determinants. Each method tries to find ways to
either sidestep or account for that influence.

The most common approach is to control for a set of individual or family
characteristics. Within the economics literature, Mocan and Rees (2006) exploit the rich
set of information available in the National Longitudinal Study of Adolescent Health
(Add Health). They find that youth who are more religiously involved are less likely to
commit crimes. Levitt and Lochner (2001) find similar results using NLSY79 data.

Other studies have examined how the simple correlation between religious
participation (or other measures of religiosity or affiliation) and youth outcomes varies
across members of different groups. In their meta-analysis of 60 studies, Baier and
Wright (2001) found that studies which used data with a larger fraction of black
respondents showed the largest deterrent effect of religion. Freeman (1986) finds that
black youth who more often attend church report less behavior considered to be socially
deviant and more behavior considered to be positive (school attendance, paid work) than
do black youth who attend church less often. Dehija, DeLeire, Luttmer, and Mitchell
(2007) find that religious participation buffers the negative consequences of coming from
a disadvantaged background, a result that is equivalent to saying that the positive effects

of religious involvement are greatest for disadvantaged youth.



Because the decennial census data lacks information on religious affiliation, Gruber
(2005) argues that religious affiliation is correlated with ethnicity (i.e. Italians, Poles,
etc.). Using ethnic concentration as a proxy for religious affiliation, he finds that people
living in areas with more people of the same ethnicity have more income, higher
education, are more likely to marry, are less likely to divorce, and experience lower
levels of welfare receipt and disability.

In his study of county-level crime rates, Heaton (2006) uses county-level
religiosity from 1916 to instrument for current religious participation in the same county.
He argues that, because parents’ religious beliefs are positively correlated with those of
their children (Hoge, Petrillo, and Smith 1982), religious participation is partly
“inherited.” He argues that one can proxy for current religious participation in a county
by measures of the fraction of a county’s population that adhered to a particular religion
in the past. He draws data on the fraction of a county’s population who adhere to a
particular religion in 1916 from the Religious Congregations and Membership in the
United States 2000 (Jones et al. 2000) - a decennial religious survey with county-level
membership data for 149 religious denominations. He matches these data with outcome
data on crimes committed in each county from the Uniform Crime Reporting system
compiled by the FBI. He finds that while county-level current religious adherence
predicts measures of county-level crimes committed in models estimated by Ordinary
Least Squares, coefficients from models estimated by IV show no impact of religion on
crime.

Each of these instruments for religious participation has its drawbacks. In some

cases the first stage relationship between the instruments and the religious participation is

11



tenuous and might not be strong enough to implement in other datasets. Each of these
instruments is also extremely limited in the type of data in which they can be
implemented. For example, most states that repealed blue laws for the whole state did so
before 1992. Although Sunday closing laws have been repealed since then, the laws were
almost always at the county or municipality level. Because few states have repealed
those laws in recent years, one must rely on cross-state variation in blue laws when using
more recently collected survey data. Efforts to apply IV methods will require that

researchers discover additional valid and powerful instruments.

[II. Data

Our analysis draws on several data sources. Several of our methods have specific
data requirements that will not be met by all datasets. Using several large national
datasets allows us to demonstrate the types of analysis that are possible based on whether
the data is longitudinal or cross-sectional, whether valid instruments are available in the
data, and whether the data samples individuals from the same family.

We draw upon the National Longitudinal Survey of Youth of 1979 (NLSY79) and
Panel Study of Income Dynamics (PSID) as the primary sources of data for our analysis.
The advantage of these two datasets is that we observe individuals over a period of time
in which we observe several states experiencing changes in their blue laws (along with
state identifiers), we observe the outcomes of many sibling and cousin pairs, and we have
access to a rich set of covariates in include in our empirical specifications. This makes it

possible to carry out each of the empirical strategies described in the previous section.
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In addition, we supplement our primary results using data from Monitoring the
Future (MTF). While the MTF data doe not contain all of the information we would need
to carry out all of our empirical approaches (e.g. no information on siblings and no easy
access to state identifiers) it is useful in terms of testing the robustness of our results.

The NLSY79 is a national representative sample of 12,686 youth who were
between the ages of 14 and 22 in 1979. In 1979, the respondents provided detailed
information about their family background when they were 14, including the religious
affiliation of their parents. The NLSY79 contains religious participation measures in
1979 and then detailed information about illegal activities in 1980. Panel A of table 1
provides the list of control variables from the NLSY 79 that we will be using in our
analysis (age is not in the table but is included in the analysis) as well as two measures of
youth outcome: violent crime and property crime. Both of these measures are based on
self-reported behavior and are described in more detail in Levitt and Lochner (2001).

Church attendance is reported in the NLSY79 on a six point scale: never,
infrequently, monthly, 2-3 times a month, weekly, and more than weekly. Since the MTF
dataset only reports attendance on a four point scale, we collapse two of these groups for
the purpose of table 1. For the analysis, we convert the six-point scale into a measure of
number of days per year, which we divide by the standard deviation across the sample.

The middle columns of panel A show how observable characteristics differ based
on the frequency of church attendance and the last column summarize these differences
by estimating the slope of difference across attendance categories divided by the mean

for that variable. This provides a natural way to compare differences across measures
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with varying units. These slopes indicate that both measures of crime become less
prevalent as we look at increasing more religiously involved youth.

Starting in 1986, children of the female NLSY 79 respondents were surveyed.
This sample, known as the Children of the NLSY79 (CNLSY79) allows us to observe the
religious participation and outcomes of a second generation. Together with data on
religious participation of the parents of the NLSY79, we can examine religious
participation across three generations. More importantly, the data allow us to carry out
our analysis exploiting differences within an individual over time?, differences between
siblings, and differences between cousins.

One downside is that since the original respondents to the NLSY79 were 14-21 in
1979, the only older youth that we observe in the sample are those who were born to
relatively younger mothers. One way that we can address this issue is by looking at
outcomes among youth at even younger ages. While a ten-year-old doesn’t really fit the
focus of our studies on youth it is possible that the patterns that start to develop at these
younger ages will influence behavior of individuals in the age range that is the focus of
the rest of our paper.

The CNLSY79 data provides data on several important indicators of youth
outcomes. The first is the behavior problem index (BPI) which is based on the parent’s
report of whether the child exhibits certain behaviors such as being aggressive, fighting,
etc. The responses to these questions are aggregated into the BPI with higher scores
representing worse behavior. The second is the PIAT-reading raw score which is a widely

used measure of child cognitive achievement. This is a particularly appropriate measure

? The frequency of religious attendance was first reported by the CNLSY79 sample in 1988 and thereafter
at two year intervals with the last available report in 2004.

14



when looking at the impact of religion since many congregations put a great deal of
emphasis on personal scripture study. Academic achievement is likely to displace other
bad behaviors because of the increased prospects of post-secondary schooling, thus
increasing the opportunity cost of deviant behavior. The third is a self-reported measure
of whether the individual have ever had a physical fight or intentionally harmed another
person. Panel C in table 1 provides a list of the control variables that we include in our
analysis using the CNLSY79 data as well as the three outcome measures.

The University of Michigan’s Panel Study of Income Dynamics (PSID) is a
household based survey that began in 1968 with a survey of about 5,000 households.
Each member of the 1968 household and all offspring of any member of those
households has been followed and interviewed. These people are labeled “sample
members.” Data are also collected during each survey from all people who co-reside
with a sample member. Annual interviews were conducted from 1968 through 1997.
Since 1997 surveys are conducted biennially. We use data from 1968 through 2003. As
of 2003, data have been collected from more than 60,000 individuals.

Information on religiosity and religious participation varies widely across the
years the PSID has operated. The PSID collected data on the frequency that the head of
household attended church from 1968-1972. From 1970-1976 and from 1981-2003 the
PSID collected data on the religious preference of the head of each household in the
sample. In addition, the religious preference of wives of household heads was asked
from 1985-2003. Starting in 1994 the PSID collected more detailed measures of

affiliation, including specific Protestant denomination affiliation. These data are
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available for all individuals who participated at least once over all the years of the PSID
surveys.

Additional information on religiosity is available for a subset of PSID respondents
to the Child Development Supplement that were administered in 1997 and 2002. CDS-
PSID respondents are asked a number of questions on religion and spirituality. For
example respondents are asked to indicate “Apart from attending religious services, how
important would you say religion is to you?” In the 2002 Child Development
Supplement respondents also answered the following questions: “Aside from
conventional religion, how important would you say spirituality or faith is to you?”;
“How much comfort do you get from your religion?”; and “Some people aren't members
of a particular religion or don't go to church or other religious services. Some of these
people still feel spiritual. Are you a spiritual person?” This information is provided by
between 2,000 and 3,000 PSID members (the primary and other child care givers) and it
can be linked to the main files of the PSID.

Because the PSID asks questions in intermittent years, we created several
measures of religious affiliation. We first identified “own affiliation” for all PSID
sample members who were either a “head” or a “wife” in the survey year religious
affiliation was asked. We do so iteratively, working back from the more detailed
denominational information in the 1994 and later surveys to the broader response
categories used in earlier years. In coding the data, we allowed respondents to identify
multiple religions across different survey years (to allow for the possibility that a person
changed religions). We next created an “imputed” religious affiliation measure that was

coded for each co-resident (biological or non biological) son or daughter of a PSID head
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or wife for whom affiliation was collected. This coding assigns the religion of the mother
and/or father to the child living with them. Here again, we coded all reported affiliations.
We thus measure multiple affiliations when the mother and father were of different
religions and when one or both of them changes religious affiliation over the period we
observe them. Note that the parental affiliation can be imputed to the child even after the
person leaves the household. Finally, we create a measure of religious affiliation that
assigns the parental affiliation measure to all respondents who did not report an
affiliation.

Panel D of Table 1 reports descriptive statistics for the Child Development
Sample of the PSID. In order to analyze the behavior of the largest number of CDS
respondents as possible, we use the frequency of church attendance of the father and/or
mother (whichever is greater) rather than the child’s reported church attendance. Results
are similar when we use the child’s reported attendance frequency.

Panel E of Table 1 reports the distribution of the 52,121 PSID respondents that
this algorithm assigns an affiliation. We report the distribution by the number of
affiliations the algorithm assigns. The algorithm assigns most respondents (91.5 percent)
only one affiliation. The algorithm assigns a substantial fraction (8.1 percent) affiliation
with just two religions. It assigns a very small number of respondents an affiliation with
three and four religions. In our multivariate analysis we categorize individuals who
identify with some religion according to whether or not the religion treats Sunday as a
holy day. We define a person to observe a holy day other than Sunday if he or she
reports any affiliation with Judaism, Jehovah’s Witnesses, Seventh Day Adventists, Other

non Christian religions or any other religion (not listed).
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We also categorize PSID respondents according to whether their state of
residence (at each age) required retail stores to close on Sundays (i.e. had a “blue law” in
force). To categorize the presence of a blue law we use information reported in Laband
and Heinbuch (1987), Goos (2005), and Gruber and Hungerman (2006). The exact set of
states that fall into the “no blue law” category is described below and presented in
Appendix Table 2.

Panel F of Table 1 reports descriptive statistics for the sample of person-year
observations we use in a model of the probability that a youth starts to smoke cigarettes.
We also report the number of persons whose affiliated religion treats Sunday as a holy
day and, of those people, the number who live in a state that allows retail stores to
operate on Sunday. In our sample, about three percent of people start to smoke in any
given year. The majority of people report being affiliated with a religion that treats
Sunday as its holy day. Of those, about half live in states (in years) that do not restrict
the operation of retail stores on Sunday.

Monitoring the Future is an annual survey given to a set of 15,000-19,000 youth
that began in 1975. Originally designed for 12" graders, the survey added 8" and 10™
grade students in 1991. The survey contains a four-point scale question about church
attendance (never, few times, monthly, weekly) which we convert to a days per year
measure. The survey also contains information about the student’s self reported usage of
cigarettes, alcohol, and drugs both over the last 30 days and ever in their life. There is
also a question about whether the individual has ever received a ticket which we use a
proxy for risky behavior (though information on this variable is available for a subset of

the full sample). Panel B in table 1 provides the full set of controls that we use from the
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MTF data along with the mean of each control variable and outcome for the overall
sample as well as separately based on the individual’s self-reported frequency of church
attendance. >

We are, however, limited in the number of estimation methods that we can use on
the MTF data. The public version of the MTF data does not include information about
whether any of the respondents are siblings, state identifiers, or the longitudinal
component of the data. Given the size of the samples collected for the MTF, providing
access these this type of additional data could greatly benefit researchers and encourage

increased use of the MTF data.

IV. Results

This section provides some empirical estimates of the impact of religious
participation on a wide range of youth outcomes using the datasets described in the
previous section. We recognize that our models likely fail to capture important controls
for youth outcomes and that our measure of religious involvement (frequency of church
attendance) fails to capture the full picture of religious involvement (Regnerus 2003).
However, our goal here is to describe the implementation of each of these five
approaches in sufficient detail that they may be more easily used by other researchers. To
facilitate the use of these methods by other researchers, the codes used to implement
these methods are written in such as a way that it will be easy to apply to other settings or

incorporate additional control variable and better measures of youth outcomes.

3 The data has been used in analysis by Wallace and Forman (1998) and a more complete description of the
data is found in their paper.
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Each of these methods address in different ways the fact that people chose to go
to church and that the factors that influence this decision may bias our estimates. Since
we cannot randomly assign people to attend church, we are never sure whether the
correlations we observe between church attendance and good behavior is due to selection
into church attendance or a causal impact of religion on behavior. In the regression
framework, this simply means that the error term (the unexplained factors of our
outcome) is positively correlated with the likelihood that someone attends church. This
creates an upward bias in our estimate of church attendance on youth outcomes (and
causes us to attribute a large impact to church attendance than we should). Each of the
methods described below provide different solutions to this problem, though each method
comes with its own set of advantages, drawbacks, and unique data requirements. This
multi-facet approach is also based on the recommendation of Currie (2003) that when
dealing with the sample selection problem, it is preferable to use a number of techniques.
In each case, we also extend our analysis to test whether the observed effects differ based

on whether the youth comes from a disadvantaged background.

A. Multivariate regression

The most common approach to the selection problem is to control directly for the
factors that lead people to attend church more often. The results in table 1 show some of
the factors that are correlated with higher levels of church attendance. Higher levels of
church attendance is associated with being female, from the South, in a larger family, and

. . . 4
having a mother who is married, more educated, and doesn’t work.

* These type of factors that influence a person’s church attendance are clearly not new to our study.
Demographic factors that influence the level of religious involvement or belief have been explored in a
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Table 2 provides estimates for the association between frequency of church
attendance and 13 youth outcomes. We also interact our measure of church attendance
with whether the youth is from a disadvantaged background.” Each column represents a
different outcome and the coefficient on “attend” is the difference in the outcome for
non-disadvantaged youth who attend church more often and the coefficient on
“attend-poor” shows whether this difference depends on whether the youth is from a
disadvantaged families.

For all of the outcomes the point estimates suggest that youth who go to church
more often have better outcomes. This association is significant at the 1% level for 10 of
the 13 outcomes. For the three measures of recent substance use (smoking, drinking, or
drug-use in the last thirty days) the association between for disadvantaged youth is even
stronger.6

In terms of the magnitude of these effects, by comparing the estimates in table 2
with the means for each outcome reported in table 1 (or table 5), we find that a standard
deviation increase in church attendance leads to a 20% decrease in probability of
smoking or drugs in the last 30 days, an 11% decrease in alcohol use in the last 30 days,
and a 20% decrease in the likelihood of committing a property crime. The other effects

are more modest but often in the range of 6-9%.

number of past studies including Sherkat and Ellison (1999), Iannaccone (1997), Johnson (1997), and
Sherkat (1998).

> We label disadvantaged background as “poor” in our tables. However, since the MTF data does not
contain any information on family income we use whether the child lives in a home with both parents as a
proxy for disadvantage. There many ways to measure disadvantage which could be further explored in the
future. For example, Dehija et al. (2007) include 14 measures of disadvantage in their study including
income, unmarried parent, and the mother’s education.

® The MTF data has almost 20 times more observations than the data from the NLSY79 and NLSY79-C,
making detection of differences in the association based on the individual’s characteristics more difficult.
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B. Matching estimators

An alternative to controlling for individual characteristics using multivariate
regression is to simply match each youth who goes to church with someone who looks
practically the same (based on his observable characteristics) but does not go to church.
We can then compare outcomes between this matched set of individuals. In this way, we
are attempting to figure out what the outcomes of an individual would have been (the
counterfactual) if he had not attended church by comparing him to his virtual twin who
chose the other option. The key assumption, as with the multivariate regression approach,
is that we can observe all of the factors that influence the decision to go to church.

Table 3 provides our estimates of the differences in youth outcomes using the
propensity score matching strategy. ' The first column in each panel is the average
outcome for all of frequent attenders in each dataset and the second column is the same
measure for those who are not frequent attenders. The third column shows the difference
between the two groups and indicates that youth how go to church often have better
outcomes (all of the differences except hurting someone are significant at the 1% level).
When we only use the subset of the less religious for our comparison groups the
estimated differences drop in most cases (though not all) and the estimated differences in
youth outcomes using this matching strategy leads to significant differences in 9 of the 12
outcomes. The results are very similar whether we use the full-sample or restrict

ourselves to the disadvantaged sample.

" We use all of the default options for the psmatch2 command in STATA. There are a number of ways in
which the matching strategies can be implemented giving a possible wide range or estimates (and thus
subject to some misuse or abuse). We chose the propensity score matching estimator since it appears to be
the most widely used in the social sciences. Another matching strategy that has a lot of merit is the nearest
neighbor matching estimator developed by Abadie and Imbens (2002).
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The main disadvantage of the matching estimators is that we can only match on
those characteristics that we can observe in our data. There are likely many other factors
that influence why people go to church (and also affect their outcomes) that we cannot
observe either because our dataset did not collect that particular piece of information or
because we still don’t have valid ways to measure some factors. One way to capture some
of these unobserved factors is by comparing an individual who has the same unobserved

characteristics such as a sibling or the individual’s past or future self.

C. Individual and family fixed effects

Family fixed effects allow us to ask whether a religious individual will have better
outcomes than a less religious sibling. The advantage of using a sibling as the comparison
group is that children in the same home presumably have very similar genetic
endowments, have the same parents, and experience very similar environments (at least
more similar than children from different homes). Thus comparing siblings is likely
better than comparing two unrelated individuals even when there is a host of control
variables and will capture the time-invariant unobserved characteristics that multivariate
regression or matching strategies cannot address.

Individual fixed effects allow us to ask whether changes in an individual religious
involvement lead to changes in their outcomes. The individual fixed effect controls for all
of the time-invariant characteristics of the individual, again providing a plausibly better
match on which to compare outcomes than two distinct individuals.

We are able to observe siblings in the NLSY79 and CNLSY79 datasets. In

addition, for the CNLY'S data we also observe repeated measures of the same individual
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in terms of both their frequency of church attendance and various outcomes. Table 4
provides our estimates of the impact of church attendance on three of these outcomes.

The first column in table 4 is an OLS regression using the full sample of
individuals for which we have information on both the religious attendance and the
outcome of interest in a particular year. Since we often have multiple observations for the
same individual, we cluster our standard errors at the individual level.

The second column is the OLS regression restricted to the sample of individuals
who experience a change in the frequency with which they attend religious services. The
reason for this restriction is that when we include individual fixed effects, the estimates
will only be identified off of those individuals that change their religious frequency. This
intermediate regression provides a more clear comparison between results using OLS and
fixed effects since the coefficients may differ based on unobserved heterogeneity (the
general motivation for using fixed effects) or because the subset used to estimate the
coefficients differs greatly from the full sample.

To provide some idea of the amount of variation we observe in the frequency of
religious attendance for the same individual over time, appendix table 3 provides the joint
distribution between the lowest and highest level of church participation for each
individual. The rows report the lowest level of church attendance reported by the
individual and the columns are the highest level of attendance reported. The diagonal
elements are those individuals who experienced no change in reported frequency of
attendance and thus provide no source of identification for the individual fixed effect

models.
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The third column includes a set of individual level fixed effects which control for
all of the time-invariant characteristics that influence the outcomes of an individual. This
is equivalent to a cross-sectional regression in which we were able to include controls for
every single characteristic of the individual that does not change over time (i.e. parent’s
education, race, age at birth; prenatal care; environmental factors during their childhood,
etc.). More importantly it also controls for all of the time-invariant unobservable factors
that might influence outcomes for which we would never be able to adequately measure
with current methods.

The fourth column limits the sample to only one observation for each individual
(the one with the highest age) and includes a set of family fixed effects. This approach
controls for all of the time-invariant characteristics of a particular family that influence
all of the children in the home in the same way.

The OLS results in column 1 indicate a positive association between church
attendance and good youth outcomes. A unit increase in church attendance leads to a 1.1
drop in the BPI (2%) and a .313 point rise in the reading test score (1%). In addition, a
standard deviation increase in church attendance leads to a .9 percentage point increase in
the probability of committing a violent crime (6%) and a corresponding 1.3 percentage
point increase for property crime (17%). The OLS results do not change much (with the
exception of BPI) when we restrict our sample to those individuals who changed their
level of church attendance over time. When we include the individual fixed effects we
find a positive impact for the reading scores and the likelihood of harming others, with

the reading scores also remaining significant when including sibling fixed effects.
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D. Make assumptions about the Unobservables

We now turn to a method developed by Altoji, Elder, and Taber (AET) which is
based on the idea that the amount of selection on observable characteristics is related to
the amount of selection on unobservable characteristics. Their original application of
their method was testing for the benefits of attending a Catholic high school, a setting that
has a similar selection problem to that of the decision to go to church.

Let our outcome of interest (Y) be determined by the following relationship:

Y=aAdA+WT (1)
Where A measures the level of religious involve of the individual and W is the full set of
variables (both observed and unobserved) that determine the outcome. However, we
never have measures of the full set of controls that determine an outcome, so we are often
left to estimate the following equation:
Y =ad+X y+e (2)

Where X is the set of observed factors and « is the estimate of the association between
religious participation and outcomes obtained in most cross-sectional studies. Table 9
provides estimates of o for eleven different outcomes across three datasets. The results
are consistent with notion of a positive impact of religion and youth behavior that youth
who attend church more often are less likely to smoke, drink, receive tickets (a proxy for
risky behavior), have fewer behavior problems, higher reading scores, and are less violent
(though this last estimate is really small).

These estimates of o will be biased if there are unobserved factors that cause a

person to have both higher levels of church attendance and better outcome. The error
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term (¢) in equation 2 captures the degree to which an individuals outcomes differ from
what we would expect (based on their observable characteristics).
We can also regress church attendance on the observable characteristics:
A=X'p+ 4 3)
The residual (Z) we get from this equation indicates whether an individual attends
church more often than we would expect given her characteristics. Our estimate of a will

be biased if these two measures (¢ and A ) are correlated. The size of this bias is given by

Cov(e, A )/Var( Z) which is equivalent to Cov(e, A)/Var( Z) if € and X are orthogonal.
We can estimate the size of this bias if we make the following assumption:

cov(e,A) cov(X'y,A)
var(g) - var(X'y)

(4)

This equation says that the amount of selection on unobservables (¢) is the same as the
amount of selection on observables (X'y) after adjusting by their corresponding
variances. Rearranging this equations give us:

cov(e,4) var(X'y) 1
cov(X'y,A) var(e)

)

Now we can rewrite the size of the bias in our estimate of « as:

cov(e,4) _ cov(e,4)  var(X'y) cov(X'y,A4) var(e)
var(d)  cov(X'y,A) var(s)  var(X'y) var(d)
_cov(X'y,4) var(e)
~ var(X'y)  var(A)

(6)

The first line is just created by multiplying at dividing by three terms: var(X’y),
cov(X’y), and var(e) and then rearranging. The move from the first line to the second line
comes from substituting in equation (5) which causes the first two products in the first

line of equation (6) to cancel out. This leaves us with something that we can estimate.
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The first term in the second line of equation (6) comes from regressing the
outcome of interest on the set of covariates (excluding religious attendance). The
coefficients from this regression are used to estimate a predicted value of the outcome
given the set of characteristics for each individual (X’y). We then regress the individual’s

cov(X'y, A)
var(X'y)

church attendance (A) on this predicted value (X’y) to get . The last two

items from equation (6) are based directly on the variance of the residuals from equations
(2) and (3) listed above.

The third column in table 5 provides the amount of bias for each of the estimates
described earlier. These numbers show that the selection on unobservables would have to
be about 48% as large as the selection on observables to explain away the negative
association between religious attendance and whether the person smoked in the last 30
days. The implied ratios for the other outcomes are rather small, indicating that the
estimates we observe can be explained even if the selection on unobservables is only a
small fraction of the selection on observables.

To put these numbers in context, Altonji, Elder, and Taber (2006) found that
selection on unobservables would have to be about 3.55 times greater than the selection
on observables to explain away the positive association between attending a Catholic
high school and graduating. The implied ratio for college attendance, reading scores, and

math scores in their study were 1.43, .08, and 1.04 respectively.®

¥ Altonji, Elder, and Taber (2006) also extend their analysis by restricting their sample to just urban
minority students. Their motivation for doing so was that past studies (Evans and Schwab 1995; Neal 1997,
and Grogger and Neal 2000) had found larger effects of attending a Catholic High School for minority
students in urban areas. They find that the point estimates were larger but so was the amount of selection on
observables giving smaller implied ratios.

28



E. Instrument for church attendance

Table 6 reports preliminary results of a model of the probability that a youth starts
to smoke cigarettes. We include measures of religious affiliation and of whether or not a
state allows regular work on Sunday or if it allows retail stores to operate on Sunday.
The coding of the indicator for such states is described in more detail in the Appendix
and in Appendix Table 2.

Underlying the analysis presented here is a model of a youth’s decision to start
smoking. His utility from smoking is partly a function of whether or not his family,
friends, and community members approve or condemn smoking. As we discuss above,
we assume that members of a religious congregation are more likely to voice such
approval or disapproval than are members of non religious communities.

In Table 6 we present results from three basic specifications estimated with and
without state fixed effects. In all specifications the reference group consists of those
persons who report being affiliated with a religion that treats Sunday as its holy day. All
specifications include separate controls for specific religions with large membership
(Baptists and Catholics) and a control for people who identify themselves as belonging to
the Jewish faith. We also include a control for those people who our algorithm assigned
more than one religion. Our main focus is on specifications 2 and 3 where we add an
indicator for whether or not a person lives in a state that restricts activities on Sundays
and an interaction between those persons living in those states whose religion treats
Sunday as a holy day.

We find that while youth are not more likely to smoke in states with and without

blue laws, they are more likely to start smoking in states that allow businesses to operate
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on Sundays if the person belongs to a religion that treats Sunday as a holy day. The
results remain (marginally) significant in columns 5 and 6 when we estimate these
models with state fixed effects. The second set of models identifies the effect for states
that either changed their laws or for individuals who moved between states with and
without blue laws.

The finding that Christian youth are more likely to start smoking if their state
repeals a blue law is consistent with the idea that states that relax or repeal blue laws
reduce participation in church. To make this inference one must argue the following —
that people participate less in church if their state allows (or repeals) commercial
activities on Sundays. One must then argue that, because a youth is less likely to
participate, there is less monitoring of his or her behavior.

The research of Laband and Heinbuch (1987) and Gruber and Hungerman (2006)
suggests that participation in church (self-identified adherents, attendance, and
contributions) is lower in states that do not have or have repealed blue laws. The finding
in Table 6 is therefore consistent with a reduction in monitoring for those youth. Of
course, this preliminary finding is also consistent with other interpretations that we will

explore.

V. Conclusion

The goal of this paper has been to illustrate some of the tools used by economists
to address the selection problem in similar settings. The need for these tools arise because
individuals can chose whether or not to go to church and the unobservable factors that

make a person more likely to go to church also likely influence their behavior directly.
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This selection problem will lead to biased estimates and cause us to attribute a larger
effect to church attendance than we should.

Each of these methods that we’ve described provides distinct advantages over the
traditional OLS approach, but specific limitations may prohibit their use in particular
datasets or particular settings. One hope is that a broader understanding of these tools will
lead researchers to collect data in a way that is more amenable to causal inference.

It is also important to mention that the absence of a significant effect when using
these tools is not proof that religion has no effect on the outcomes of youth. These
methods often require the analysis to focus on a subset of the sample, making precise
inference difficult. However, when we do detect significant effects using these methods
we can be more confident of ascribing them to a causal interpretation.

Our results do suggest that more frequent church attendance does have a real
impact on youth behavior particularly for the case of current substance use (smoking,
alcohol, and drug use). Future exploration using these methods on a variety of datasets
will allow for a more precise estimate of the actual magnitude of these effects. We also
find some (though limited) evidence that the impact of church attendance is larger for
more disadvantaged youth, though this pattern is limited to just a few of the outcomes we

studied.
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Table 1. Summary Statistics

A.NLSY79
Frequency of Attendance

Controls: Overall Never Few times Monthly Weekly Slope
Male 0.508 0.605 0.536 0.483 0.449 -0.100
Black 0.270 0.197 0.257 0.379 0.278 0.081
Hispanic 0.142 0.103 0.147 0.141 0.156 0.052
Northeast 0.190 0.220 0.207 0.137 0.179 -0.132
South 0.380 0.269 0.362 0.471 0.415 0.144
Northcentral 0.250 0.270 0.249 0.221 0.251 -0.021
SMSA 0.275 0.270 0.285 0.244 0.279 -0.019
unemploy rate 2.890 2.924 2.891 2.898 2.870 -0.008
AFQT 35.81 32.53 36.73 33.48 37.32 0.025
mother works 0.521 0.495 0.535 0.531 0.517 0.003
mother college 0.062 0.061 0.062 0.055 0.066 -0.006
mother hs grad 0.445 0.372 0.427 0.448 0.492 0.084
Outcomes:
Violent crime 0.148 0.192 0.156 0.131 0.126 -0.112
Property crime 0.075 0.122 0.087 0.057 0.050 -0.280
N 7,204 1,236 2,347 921 2,700

B. MTF

Frequency of Church Attendance

Controls Overall Never Few times Monthly Weekly Slope
Father education 3.677 3.635 3.575 3.694 3.789 0.086
Mother education 3.531 3.473 3.451 3.560 3.619 0.069
Siblings 2.054 1.945 2.024 2.056 2.123 0.054
White 0.737 0.780 0.756 0.714 0.773 0.009
Black 0.122 0.070 0.115 0.167 0.125 0.006
Other 0.141 0.150 0.129 0.119 0.102 -0.014
Female 0.506 0.422 0.483 0.519 0.555 0.038
Youth lives with:
Alone 0.006 0.013 0.007 0.006 0.003 -0.002
Single dad 0.030 0.046 0.039 0.028 0.018 -0.010
Single mom 0.164 0.192 0.198 0.173 0.115 -0.037
Both parents 0.751 0.690 0.701 0.741 0.827 0.058
Grandparent only 0.054 0.050 0.053 0.056 0.054 0.001
Mother works:
never 0.287 0.270 0.249 0.267 0.338 0.039
some 0.290 0.280 0.289 0.288 0.294 0.003
part 0.174 0.181 0.192 0.183 0.150 -0.018
full 0.249 0.269 0.270 0.262 0.217 -0.024
Outcomes:
have had a ticket 0.384 0.436 0.405 0.394 0.331 -0.038
have smoked 0.691 0.720 0.742 0.717 0.616 -0.056

35



smoked last 30 days 0.309 0.375 0.363 0.327 0.219 -0.067
used alcohol 0.919 0.933 0.953 0.942 0.872 -0.036
alcohol last 30 days 0.661 0.706 0.724 0.701 0.566 -0.071
used drugs 0.583 0.670 0.668 0.612 0.470 -0.090
drugs last 30 days 0.292 0.388 0.358 0.302 0.193 -0.077
N 277,301 30,731 99,664 46,386 100,520
C. CNLSY79
Frequency of Church Attendance
Controls Overall Never Few times Monthly Weekly Slope
age
mother married 0.703 0.579 0.615 0.629 0.723 0.044
mother partner 0.054 0.092 0.069 0.055 0.038 -0.198
mother college 0.191 0.081 0.108 0.141 0.219 0.161
mother hs grad 0.675 0.741 0.743 0.720 0.672 -0.027
mother full 0.370 0.462 0.460 0.450 0.417 -0.028
mother part 0.228 0.203 0.232 0.235 0.235 0.015
Outcomes:
bpi 61.103 91.849 84.369 80.222 78.414 -0.039
read 41.190 53.596 55.078 55.976 57.467 0.018
hurt 0.310 0.326 0.382 0.319 0.286 -0.051
N 27,553 3,576 7,970 2,917 13,090
D. CDS-PSID
Frequency of Parents’ Church Attendance
Controls Overall Never Few times Monthly Weekly Slope
Age 11.2 11.3 11.3 11.1 11.3 0.0003
Female head 0.344 0.404 0.387 0.382 0.322 -0.0016
Male 0.509 0.501 0.505 0.518 0.507 0.0007
White 0.455 0.593 0.473 0.436 0.430 -0.0025
Black 0.378 0.269 0.389 0.427 0.440 0.0039
Other 0.098 0.104 0.101 0.089 0.109 -0.0018
Age head 40.5 39.5 39.0 40.1 41.9 0.0006
Age wife 25.7 22.9 23.4 25.3 27.9 0.0015
Number of children in
HH 2.207 2.217 2.235 2.178 2.200 0.0002
Number of people in
HH 4.196 4.148 4.199 4.121 4.277 0.0004
Annual hours father
worked 2140 2027 2107 2181 2163 0.0001
Annual hours mother
worked 1318 1229 1268 1394 1344 0.0001
Education father 17.9 17.3 19.3 17.4 17.6 -0.0002
Head's health good 0.822 0.826 0.842 0.847 0.872 0.0002
Head's health poor 0.134 0.168 0.154 0.145 0.128 -0.0008
Wife's health good 0.602 0.575 0.560 0.610 0.679 0.0016
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Wife's health poor 0.064

Own earnings 227
Private transfers HH 1590
Public transfers HH 1186
Windfall income HH 4386
Household labor

earnings 55093
Pre-government

household income 58367
Post-government

household income 47859
Outcomes:

Age had first date 13.9
Age first tried

marijuana 14.0
Age tried first alcoholic

drink 13.9
Age first tried inhalants 12.6
Age smoked first

cigarette 13.8
Ever tried marijuana 0.096
Ever drank alcohol 0.117
Ever tried inhalants 0.009
Ever smoked 0.046
Year first had sex 2000.7
Have had first date 0.708
Have had sex 0.342
N 3562

0.073
297
1808
1376
4534

49787

53843

44892

13.7

13.8

13.9
15.6

13.4
0.094
0.113
0.009
0.059

2000.5
0.738
0.307

661

0.083
231
1724
1303
241

58305

62648

50279

13.6

13.8

13.9
12.6

14.2
0.134
0.134
0.015
0.059

2000.7
0.745
0.425

507

0.074
190
1794
1035
247

58024

61192

49651

14.1

14.5

14.1
11.7

14.4
0.106
0.114
0.011
0.041

2000.9
0.693
0.365

730

0.059
221
1317
1162
8365

53989

56587

47070

14.1

13.8

13.9
11.5

13.5
0.079
0.115
0.006
0.040

2000.7

0.682
0.320
1378

Notes: Slope comes from a regression of the variable on attendance (measured in days/year divided
by standard deviation) divided by the overall mean.

E. Religious affilaition in Full PSID sample

Number of religions attributed

Religion 1 2 3 4

Baptist 11698 2354 126 4
Methodist 2641 1485 85 2
Presbytarian 687 448 51 2
Lutheran 1136 556 42 1
Catholic 15852 1970 99 2
Jewish 633 300 21 2
Episcopalian 357 249 25 0
Mormon 177 73 5 0
Jehovah's Witnesses 390 125 5 0
Greek/Russian/Eastern Orthodox 70 33 0 0
Unitarian 32 21 2 0
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-0.0032
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-0.0036
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-0.0012

-0.0003
-0.0035
-0.0017
-0.0052
-0.0026
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-0.0003
-0.0002



Christian Scientists 8 2 1 0
Seventh Day Adventist 73 33 9 0
Pentecostal 818 344 26 0
Amish 13 12 1 0
Quaker 5 1 0 0
Church of God 13 4 0 0
United Church of Christ 9 8 0 0
Reformed Christians 1 0 0 0
Churches of Christ 30 21 0 0
Disciples of Christ 27 19 0 0
Other Protestant (unspecified) 10626 106 2 0
Other non Christian (Muslim, Rastafarian, etc.) 419 56 1 0
Other religion 210 115 17 1
Don't know /no religion 1772 151 13 2
N 47697 4243 177 4
Total N 52121

Notes: Attribution based on own and parental reports of religious affiliation across all PSID survey

years.

F. Sample statistics of full PSID sample
Variable Mean Std. Dev.
Began to smoke in year 0.030 (0.171)
Age 18.377 (6.756)
Highest grade completed to date 9.636 (5.015)
Gave birth in year 0.067 (0.250)
Conceived in year 0.070 (0.255)
Fraction of year spent pregnant 0.051 (0.164)
Married 0.248 (0.432)
Single 0.730 (0.444)
Divorced 0.007 (0.085)
Cigarette price 1.863 (0.437)
Real state cigarette tax 0.350 (0.198)
Female 0.580 (0.494)
Black 0.390 (0.488)
Hispanic 0.008 (0.087)
Other ethnicity 0.011 (0.102)
Permanent household income ('0,000s) 43.533 (32.515)
Baptist 0.337 (0.473)
Catholic 0.224 (0.417)
Jewish 0.022 (0.147)
No religion 0.008 (0.087)
Number of attributed religions 1.117 (0.342)
Holy day not Sunday 0.048 (0.214)
Holy day is Sunday 0.945 (0.229)
State has no blue law 0.521 (0.496)

38



No blue law*Sunday is holy day 0.489 (0.496)
Person-year observations 99296

Notes: Sample restricted to PSID respondents age 5 to 30 who have not yet begun to
smoke.
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Table 2. Association between church attendance and youth behaviors.

A. MTF
tickets smoke life smoke 30 drink life drink 30 drug life drug 30
attend -0.034%**x* -0.062%** -0.061*** -0.039%*** -0.073%** -0.088*** -0.061***
[0.003] [0.002] [0.001] [0.001] [0.002] [0.002] [0.001]
attend-poor 0.010 0.005 -0.006* -0.002 -0.010%*** 0.001 -0.014%**
[0.007] [0.003] [0.003] [0.002] [0.003] [0.003] [0.003]
N 37,512 125,936 125,837 101,837 122,541 127,867 127,867
R-squared 0.03 0.04 0.04 0.04 0.07 0.05 0.04
B. NLSY79 and CNLSY79
violent property BPI read hurt ever alcohol
attend -0.009* -0.015%** -1.070 0.434 %% -0.005 -0.012%**
[0.005] [0.004] [0.662] [0.150] [0.004] [0.005]
attend-poor -0.002 0.004 -0.206 -0.328 0.003 0.008
[0.007] [0.005] [1.258] [0.247] [0.007] [0.008]
N 5,921 5,921 4,890 4,945 5,798 4,688
R-squared 0.04 0.04 0.05 0.21 0.01 0.08

Notes: Each regression includes the full set of control variables listed in the corresponding panel in table 1.



Table 3. Estimates using a Propensity Score Matching Procedure.

A. Full-sample

Religious Less Religious Diff. Diff. Using Sig. of
Dataset Outcome (monthly+) (<monthly) unmatched matching matching diff.
NLSY79 violent 0.126 0.164 -0.038 -0.015
NLSY79 property 0.050 0.095 -0.045 -0.025 oAk
MTF tickets 0.600 0.747 -0.147 -0.085 *x
MTF drink (life) 0.911 0.931 -0.021 -0.022 *x
MTF drink (30 days) 0.616 0.674 -0.058 -0.039 *x
MTF smoke (life) 0.653 0.700 -0.047 -0.059 oAk
MTF smoke (30 days) 0.275 0.362 -0.086 -0.067 otk
MTF drug (life) 0.465 0.625 -0.161 -0.176 oAk
MTF drug (30 days) 0.167 0.290 -0.123 -0.145 oAk
CNLSY79 BPI 79.006 87.514 -8.508 -7.027 *x
CNLSY79  PIAT-reading 57.139 54.409 2.731 0.780
CNLSY79  hurt someone 0.200 0.216 -0.015 -0.002
B. Disadvantaged sample

Religious Less Religious Diff. Diff. Using Sig. of
Dataset Outcome (monthly+) (<monthly) unmatched matching matching diff.
NLSY79 violent 0.137 0.175 -0.038 0.002
NLSY79 property 0.060 0.098 -0.038 0.010
MTF tickets 0.390 0.430 -0.040 -0.002
MTF drink (life) 0.621 0.728 -0.108 -0.091 oAk
MTF drink (30 days) 0.233 0.358 -0.125 -0.091 ok
MTF smoke (life) 0.879 0.944 -0.065 -0.049 oAk
MTF smoke (30 days) 0.525 0.674 -0.149 -0.113 otk
MTF drug (life) 0.504 0.664 -0.160 -0.160 oAk
MTF drug (30 days) 0.176 0.320 -0.144 -0.135 otk
CNLSY79 BPI 93.23 62.16 31.07 22.70 oAk
CNLSY79  PIAT-reading 52.71 36.63 16.08 1.05
CNLSY79  hurt someone 0.244 0.236 0.008 -0.015

Notes: *** indicates significance at 1% level, ** at 5% level, and * at 10% level. All of the differences in the unmatched column are

significant at the 1% level except for “hurt someone” which is not significant at even the 10% level.
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Table 4. Estimates of effect of church attendance using fixed effect models.

A. Full-sample

) 2) 3) 4)
BPI -1.127** -0.502 0.051 1.692*
[0.522] [0.727] [0.605] [0.982]
PIAT-reading 0.313%#:* 0.409** 0.228** 0.471%**
[0.110] [0.162] [0.105] [0.203]
Hurt Others -0.004 -0.008 -0.020%** 0.005
[0.003] [0.005] [0.007] [0.008]
Violent -0.009** -0.008 0.020
[0.004] [0.009] [0.013]
Property -0.013%** -0.014%** 0.002
[0.003] [0.006] [0.010]
Fixed Effects none none Individual Family
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B. Disadvantaged

) 2 3) 4)
BPI -1.377 -0.447 -0.516 1.740
[0.952] [1.373] [1.118] [1.624]
PIAT-reading 0.166 0.409 0.355** 0.579*
[0.183] [0.250] [0.168] [0.318]
Hurt Others -0.002 0.010 -0.011 -0.003
[0.005] [0.008] [0.010] [0.013]
Violent -0.012 -0.040%** -0.023
[0.008] [0.014] [0.023]
Property -0.011* -0.030%** -0.008
[0.006] [0.010] [0.019]
Fixed Effects none none Individual Family

Notes: Columns 1 and 2 include controls for age, parent’s marital status, education, and work status. Column 3 includes an individual
fixed effect and column 4 includes a family fixed effect. The difference between column 1 and 2 is the column is limited to the sample

of individuals who change attendance patterns during the panel. The standard errors in the first two columns are clustered at the

individual level. * significant at 10%; ** significant at 5%; *** significant at 1%
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Table 5. Strength of inference using OLS based on insights from AET method.

A. Full-Sample

Dataset Outcome Mean Coef SE Sig. Bias Implied ratio
NLSY79 violent 0.148 -0.009 0.004 * -0.182 0.047
NLSY79 property 0.075 -0.013 0.003 otk -0.214 0.061
MTF tickets 0.384 -0.033 0.003 oAk -0.338 0.097
MTF drink (life) 0.690 -0.061 0.001 otk -0.311 0.195
MTF drink (30 days) 0.306 -0.063 0.001 oAk -0.264 0.237
MTF smoke (life) 0.920 -0.040 0.001 otk -0.186 0.212
MTF smoke (30 days) 0.661 -0.075 0.001 oAk -0.157 0.479
MTF drug (life) 0.587 -0.088 0.001 otk -0.478 0.184
MTF drug (30 days) 0.292 -0.064 0.001 oAk -0.460 0.140
CNLSY79 BPI 82.218 -1.143 0.483 *x -21.527 0.053
CNLSY79  PIAT-reading 56.109 0.316 0.099 oAk 1.784 0.177
CNLSY79  hurt someone 0.323 -0.004 0.003 -0.443 0.009
B. Disadvantaged Sample

Dataset Outcome Mean Coef SE Sig. Bias Implied ratio
NLSY79 violent 0.164 -0.012 0.008 -0.267 0.045
NLSY79 property 0.085 -0.011 0.006 * -0.265 0.040
MTF tickets 0.407 -0.025 0.006 oAk -0.314 0.080
MTF drink (life) 0.707 -0.057 0.003 oAk -0.305 0.187
MTF drink (30 days) 0.326 -0.066 0.003 oAk -0.278 0.237
MTF smoke (life) 0917 -0.041 0.002 oAk -0.209 0.197
MTF smoke (30 days) 0.632 -0.083 0.003 oAk -0.284 0.291
MTF drug (life) 0.625 -0.086 0.003 oAk -0.412 0.210
MTF drug (30 days) 0.315 -0.074 0.003 otk -0.442 0.169
CNLSY79  BPI 95.628 -1.404 0.894 -5.120 0.274
CNLSY79  PIAT-reading 52.304 0.165 0.168 0.871 0.189
CNLSY79  hurt someone 0.239 -0.002 0.005 -0.091 0.024

Notes: “Coef” is the traditional OLS estimate of the association between frequency of religious attendance (measured in standard
deviation of days per year over the full sample) and the particular outcome (“SE” is the accompanying standard errors, and “Sig” the
statistical significance where * is 10% level, **5% level, and *** 1% level). “Bias” is the amount of bias introduced if it were true
that selection on observables had the same relationship as selection on unobservable. The implied ratio is the relationship between

selection on unobservables relative to selection on observables that would have to occur to explain away the result.



Table 6 Probit estimates of the effect of religious affiliation and blue laws on the probability a youth starts to smoke

Variable 1 2 3 4 5 6
Baptist 0.0055 **=* 0.0056 *** 0.0056 *** 0.0065 *** 0.0064 *** 0.0064 ***
(0.0014) (0.0015) (0.0015) (0.0015) (0.0015) (0.0015)
Catholic 0.0015 0.0015 0.0015 0.0007 0.0007 0.0007
(0.0015) (0.0015) (0.0015) (0.0016) (0.0016) (0.0016)
Jewish -0.0094 ** -0.0092 ** -0.0108 ** -0.0087 ** -0.0087 ** -0.0101 **
(0.0035) (0.0035) (0.0041) (0.0037) (0.0037) (0.0042)
No religion -0.0109 * -0.0110 ** -0.0054 -0.0112 ** -0.0112 ** -0.0064
(0.0045) (0.0045) (0.0066) (0.0044) (0.0044) (0.0066)
Number of
attributed religions 0.0050 *** 0.0049 *** 0.0050 *** 0.0050 *** 0.0050 *** 0.0051 ***
(0.0016) (0.0016) (0.0015) (0.0015) (0.0015) (0.0015)
Holy day not
Sunday 0.0003 0.0002 0.0072 -0.0002 -0.0001 0.0058
(0.0033) (0.0033) (0.0049) (0.0032) (0.0032) (0.0049)
State has no blue
law 0.0011 -0.0087 -0.0029 -0.0116 **
(0.0016) (0.0055) (0.0023) (0.0058)
No blue
law*Sunday is holy
day 0.0103 ** 0.0090 *
(0.0050) (0.0051)
obs. P 0.030 0.030 0.030 0.030 0.030 0.030
pred. P (at x-bar) 0.027 0.027 0.027 0.027 0.027 0.027
State FE? No No No Yes Yes Yes
N 98935 98935 98935 98770 98770 98770
Wald chi2(k) 750.7 793.4 839.31
k 21 22 23
Log
pseudolikelihood -13074 -13073.5 -13071.4 -13015.6 -13014.6 -13012.9
Pseudo R2 0.026 0.026 0.026 0.030 0.030 0.030

Notes: Coefficients are estimate marginal effect of unit change in independent variable. Sample restricted to PSID respondents age 5
to 30 who have not yet begun to smoke. State fixed effects models drop residents of Hawaii, Idaho, and Rhode Island. Statistical
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significance of coefficient estimates denoted by ***, ** and * for p-values of <=.01, <=.05, and <=.10 respectively. All models
control for age, highest grade completed to date, whether a female respondent gave birth in the calendar year, whether she conceived
in the calendar year, the fraction of the year she spent pregnant, marital status (married, single, divorced), cigarette price, sex, race
(black, Hispanic, other), the average of household income over all observed years, and a year trend.
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Appendix 1. Summary of Studies in Economics looking at Religion and Crime.

Study Data Measures of religion Measures of Crime Method Results

Mocan and Rees ~ Add Health Catholic, born again, In past 12 months: sold Probit; focus was on  no religion group always

(2005) ALER Wavel baptist, no religion drugs, assault, robbery, wages higher rates; some time born

burglary. again lower, sometimes

Catholics on different
measures.

Heaton (2006) J.  census of county level: crime rates for many OLS and 2SLS: IVis IV results show no impact of

Law Econ religions and % religious adherents different crimes % religious adherents religion on crime.

UCR for county in 1916.
Levitt and NLSY79 not in main results; but commited a property or  Linear probability negative correlation between
Lochner (2001) report negative violent crime or both model religious attachment and

correlation

crime
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Appendix Table 2 List of states with and without Sunday closing laws and year laws were repealed

Blue law states

Current Former Year repealed Never blue law state
Alabama Iowa 1954 Alaska
Arkansas Kansas 1964 Arizona
Louisiana Washington 1965 California
Maine Florida 1968 Colorado
Maryland Ohio 1972 Delaware
New Hampshire Utah 1972 District of Columbia
New York Indiana 1976 Georgia
North Carolina South Dakota 1976 Hawaii
Oklahoma Pennsylvania 1977 Idaho
Rhode Island Connecticut 1978 Ilinois
West Virginia Missouri® 1979 Michigan
New Jersey 1979 Montana
Tennessee 1980 Nebraska
Vermont 1981 Nevada
Massachusett 1983 New Mexico
Minnesota 1984 Oregon
South Carolina 1984 Wisconsin
Kentucky 1986 Wyoming
Mississippi 1986
Texas 1986
North Dakota 1990
Virginia 2004

Source:Laband and Heinbuch (1987), Goos (2005), and Gruber and Hungerman (2006). When dates conflicted we used those

reported in Goos (2005).
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*Missouri allowed counties to exempt themselves from its Sunday closing laws in 1979. According to Goos (2005) 34 counties did so
between November 1979 and June 1985, an additional 19 counties did so between April 1986 and November 1990, and 22 counties
did so between April 1991 and April 1995. For Missouri we take the ratio of counties that had deregulated in each year over 115 (114
counties plus St. Louis city).
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Appendix Table 3. Joint distribution of min/max level of religious attendance for each individual.

max(attend)
min(attend)  never infreq month 2-3/m weekly  >weekly Total
never 268 125 71 134 601 1,394 2,593
infrequent 0 189 77 162 843 966 2,237
monthly 0 0 93 79 261 324 757
2-3 /month 0 0 0 143 147 204 494
weekly 0 0 0 0 471 288 759
>weekly 0 0 0 0 0 259 259
Total 268 314 241 518 2,323 3,435 7,099

Notes: These numbers of based on information from the CNLSY79 sample. The rows report the lowest level of church attendance
reported by the individual and the columns are the highest level of attendance reported. The diagonal elements are those individuals
who experienced no change in reported frequency of attendance and thus provide no source of identification for the individual fixed
effect models.



