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Abstract

Using a stochastic dominance approach in an iniema dataset
of about 10,000 Catholic subjects, we show tha¢ntiges (based on
absolute belief) play a crucial role in religiousagice (church
attendance and prayer). Furthermore, we find thegnaboth positive
(heaven) and negative (hell) incentives are avia)dahe former have a
much stronger effect than the latter. The resukscanfirmed using
Kolmogorov-Smirnov tests.
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1. Introduction

Many studies have examined the role of incentivestheir effect on the behavior
of individuals (Tversky & Kahneman, 1991; SlonimR&th, 1998; Andreoni, Harbaugh
& Vesterlund, 2003; Nikiforakis, 2008; among othets this study, the interest falls on
the effect of incentives on religious behavior e sense that they increase (decrease)
individual religious performance.

Religious practice can be encouraged by two typescentives: earthly ones and
afterlife ones.

o Earthly incentives. These incentives are associated with social ofepsional
rewards (Azzi & Ehrenberg, 1975). Economic specufst suggest that
subsidies for religious schools, favorable tax sobe for the religious sector, or
the social recognition of neighbors could encouragdigious activity.
Furthermore, churches are good places to buildakdoiks and increase
professional opportunities, therefore encouraghngch-attendance.

o Afterlife incentives. This type of incentive is linked to rewards ire thfterlife,

that is, rewards that will be obtained after dedtllividuals may view their
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expected afterlife consumption as being relatethéar current participation in
church related activities (attendance, prayernfoie religious contributions and
others). Individual beliefs on afterlife probabég play a crucial role in this
earthly investment.

This paper addresses the second group. Previadiestiave analyzed the effects of
“afterlife incentives” on religious behavior. Azand Ehrenberg (1975) were the first to
propose a theoretical model of afterlife religimapital. They analyze the determinants
of individuals’ participation in religious activés using a utility-maximizing model.
Among other results, they found afterlife beliedfsbte a major determinant of church
attendance. Using several surveys carried out @ United States, they provided
empirical support for their theory.

Blomberg et al. (2006) developed a model wherenfire religious contributions
are motivated by both current consumption and ldg&eronsiderations. They show that
afterlife considerations play an important role @xplaining financial religious
contributions.

Pyne (2008) studies the relationship between wdityi and the fear of death. He
found that individuals who place a higher prob#&pibn the existence of an afterlife
will rationally invest more in religious capital.

Recently, Brafias-Garza et al. (2009) estimatedrakes of afterlife beliefs in the
production of religious commodities, concretely ciuattendance and prayer. They
found that afterlife beliefs are crucial determitsabut, more importantly, they found
that beliefs in heaven are much more relevant biediefs in hell (positive incentives are
stronger than negative ones). In order to conteitiatthe robustness of the estimated
(regression) effects of the positive/negative iniees in the Brafas-Garza et al. study
(2009), an additional statistical analysis is aggbiand presented in this paper.

Using a stochastic dominance approach, we showatfbatlife incentives play a
crucial role in religious performance, comparingifige versus negative incentives.

The study was carried out on Catholic people. e @atholic religion, church
attendance and prayer are strategies that leadedweh and prevent hell. Church
attendance and prayer are two dimensions of reliyidhat reflect public religious
activities versus private/intimate prayer actiwtiaVhile church attendance also has
non-religious motives such as networking and thédimg of social ties, private prayer

activity has more pure religious motives.



Using a stochastic dominance approach, we expfoadsolute beliefs in eternal
bliss (heaven) and in eternal damnation (hell)aase individual's religious investment
as reflected in church attendance and prayer, fasiosolute belief in eternal damnation
(hell) is a more or less powerful incentive complate eternal bliss (heaven) for

intensified religious effort.

2. Sample and variables used in the study

The data were drawn from the module on Nationatitieof the 1998 International
Social Survey Program (ISSP): Religion Il. The syreontains questions about attitude
and beliefs, specifically:

o “How often do you attend religious services at arch?” This question has six
options: (1) never; (2) once a year; (3) two orthtimes a year; (4) once a

month; (5) two or three times a month; and (6ast once a week.

o “How often do you pray?” This question has elevétaraative categories: (1)
never; (2) once a year; (3) twice a year; (4) a fieves a year; (5) about once a
month; (6) two or three times a month; (7) almosirg week; (8) every week;

(9) several times a week; (10) once a day; andgél¢ral times a day.

o “Do you believe in life after death?”

o “Do you believe in heaven?”

o “Do you believe in hell?”
The last three questions have the same four opti@syes, definitely; (2) yes,
probably; (3) no, probably not; and (4) no, deéhjtnot.

The promise of an afterlife serves as an inceribvdelievers to engage in religious
behavior. Those who definitely believe in heaves @nfident that they will be highly
rewarded, thus belief in heaven can be consideneastdive incentive (withp=1). On
the opposite side, those who definitely believeh@ll are confident that they will be
highly punished after death. Therefore, belief &ll ltan be considered a negative

incentive (withp=1).

After excluding respondents who did not answer saintghe questions, the final
dataset was comprised of about 10,840 Catholicests] The following table shows
their distribution of beliefs:



Table 1. Distributions of beliefs for Catholics (%)

Afterlife Heaven Hell
Yes, definitely 35.77 34.73 25.72
Yes, probably 33.43 31.78 25.84
No, probably not 13.77 15.71 21.88
No, definitely not 17.02 17.78 26.56

Table 1 reveals that afterlife incentives are intquatr (the largest category is shown
in bold). As can be seen, individuals are concewddl what happens after death,
although the people that believe in a reward (heaaee much more numerous than
those who believe in a punishment (hell). On averagbjects are optimistic regarding
afterlife outcomes.

As regards beliefs about heaven and hell, Tableo@s the contingency table of the

responses by 10,840 subjects.

Table 2.
“Do you believe in hell?”
Yes, Yes, No, No,
definitely probably probably not definitely not
Yes,
» 2,726 423 239 377 3,765
definitely
Yes,
“Do you 46 2,347 657 395 3,445
. ) probably
believe in
No, probably
heaven?” 5 25 1,465 208 1,703
not
No,
o 11 6 11 1,899 1,927
definitely not
2,788 2,801 2,372 2,879 10,840

Since we only focus on people who definitely bedier definitely do not believe
(that is, the subjects appearing in bold in TabletRe sample is reduced to 5,013
subjects.

Hence, we define aX2 factors design according to the type of incemstiafecting

subjects. As shown in Table 2 (in bold), we have:

0 Respondents affected Ipth types of incentives: positive and negative. They
definitely believe in heaven (positive) and hekgative). h=2,726]



0 Respondents witpositive incentives only. They definitely believe in heayen
but do not believe in hell at alh$377]

o Respondents witho incentives. They do not believe in heaven or hekll.
[n=1,899]

0 Respondents with negative incentives only. Theyndefy believe in hell, but
do not believe in heaven at all. Due to the sma# of this group, it has been
dropped. f=11]

Using a stochastic dominance approach and the Kgnoe—Smirnov test, we
compare individual religious performance (churderadance and prayer) according to
the type of incentive affecting each person. Bdlsicaee compare the respondents with
both types of incentives versus respondents witly @ositive incentives versus

respondents with no incentives.

3. Stochastic dominance

Stochastic dominance is an abbreviated term fst-@rder stochastic dominance,
which refers to a set of relations that may holdwieen a pair of distributions.
Stochastic dominance is usually applied to the yasilof income distribution and
income inequality. The concept can, however, beliegppn many other domains.
Concretely, we can study the effectiveness of s¢vuecentives on church attendance
and prayer using the stochastic dominance reldigiween the distributions of these
two variables generated by these incentives.

In order to determine whether a relation of stothatominance holds between two
distributions, the distributions are first charaed by their Cumulative Distribution
Functions (CDF). For instance, in the previousisacive saw that the question about
church attendance has 6 response levels ranging ‘inever (1)” to “at least once a
week (6)”. For a given sample, the value of the CidHevela is the proportion of
subjects in the sample that do not go to churcherttwana.

Suppose we find the following “radical” situatioe have two different samples of
subjects. The people in the first sample are notredigious (in terms of church
attendance), while in the second sample, subjeteadachurch very frequently. The
relative frequencies and CDFs for each level ofrchh@attendance for both samples are

presented in Table 3:



Table 3.

Sample 1 Sample 2
% CDF (R) % CDF (k)

Never (1) 33.33 33.33 0 0
Once a year (2) 33.33 66.67 0 0
2 or 3times a year (3) 33.33 100 0 0
Once a month (4) 0 100 33.33 33.33
2 or 3 times a month (5) 0 100 33.33 66.67
At least once a week (6) 0 100 33.33 100

Clearly, the second sample contains subjects wigagmin religious practices with
greater frequency. Figure 1 shows the cumulatigtridution functions of these two

samples.

Let us now introduce the concept of stochastic damgie.

Definition 1
Suppose that we consider two distributions A and B, characterized respectively by

the cumulative distribution functions Fao and Fg. Then distribution B dominates

distribution A stochastically (at the first order) if, for any argument a, F; (a) < F,(a).

In our example, inequality I5,(a) < F,(a), [a, that is, the distribution of church
attendance in the second sample stochastically rddes (is always below) the

distribution in sample 1. This means that the probpo of subjects in each level iR,
is always less than or equal to the proportiorubjects in each level iff,.

In other words, sample 2 is formed byre religious people (in terms of church
attendance) than sample 1. For this reason wehsayhte second sample “dominates”
the first one since sample 2 has more subjecthanupper categories of the ordinal
variable we are studying (church attendahce)

In the next section we use this approach to expibeeeffect of incentives on

religious performance.

4. Incentives on religious performance
In Section 2 we selected 5,002 Catholic subjects ddfinitely believe or definitely
do not believe in heaven and hell. The subject® Hmen divided into three samples

according to what types of incentives (beliefs)eeffthem: people affected by both

2 Note, however, that the graph of sample 1 overtlapgraph of sample 2 in Figure 1.



incentives (heaven and hell), people affected bypibsitive incentive only (heaven) and
people with no incentives. In Tables 4 and 5, tB#-€of church attendance and prayer
are given for the three samples:

Table 4. CDFs of attendance
Positive and Positive incentives

No incentives

negative incentives only
% CDF % CDF % CDF
Never (1) 5.47 5.47 12.20 12.20 29.54 29.54
Once a year (2) 7.41 12.88 13.79  25.99 27.70 57.24
2 or 3 times a year (3) 13.06 25.94 19.89 45.89 25.33 82.57
Once a month (4) 6.16 32.10 8.75 54.64 4.42 86.99
2 or 3times a month (5) 14.27 46.37 15.65 70.29 5.79 92.79
At least once a week (6) 53.63 100 29.71 100 7.21 100

Table 5. CDFs of prayer

Positive and Positive incentives . .
No incentives

negative incentives only

% CDF % CDF % CDF
Never (1) 2.83 2.84 7.73 7.73 36.20 36.20
Once a year (2) 1.07 3.91 1.07 8.80 7.11 4331
Twice a year (3) 1.70 5.60 1.33 10.13 9.82 53.13
A few times a year (4) 4.65 10.25 7.20 17.33 12.%5.39
About once a month (5) 2.47 12.72 4.27 21.60 4.19.586
Two or three times a month (6) 3.50 16.22 4.00 @5.64.99 7457
Almost every week (7) 5.38 21.61 5.60 31.20 4.19 .778
Every week (8) 9.81 31.41 11.73 4293 414 8291
Several times a week (9) 16.00 47.42 15.47 58.4015 5. 88.06
Once a day (10) 34.88 82.30 31.47 89.87 9.87 97.93
Several times a day (11) 17.70 100 10.13 100 2.0700 1

Figures 2 and 3 show the cumulative distributionctions. In both figures, the
"both incentives" distribution was found to stodiwdly dominate the "no incentives"
and “positive incentives” distributions. Moreovénge “positive incentives” distribution
stochastically dominates the “no incentives” dmgition. At all attendance and prayer
levels, the CDFvalues of “both incentives” are smaller than theFGRlues of the other
two samples. As we explained in Section 3, thismadhat there is a higher proportion
of practicing subjects (church attendance and pyayaong people who are affected by
negative and positive incentives than in the ogfneups.

The differences between distributions can be sitzdiyy corroborated using the
Kolmogorov-Smirnov teét In the next table we present the statistics agmificance of

® The Kolmogorov-Smirnov test is a nonparametrid tescompare two samples. The Kolmogorov-
Smirnov statistic quantifies a distance between dfstribution functions of two samples. The null

distribution of this statistic is calculated undke null hypothesis that the samples are drawn fifzan
same distribution.



this test to compare the distributions of churdieratance and prayer among the three

samples:
Table 6. Kolmogorov-Smirnov tests
Attendance distributions Prayer distributions
Positive incentives only Positive incentives only
Both incentives 0.2392 (0.000) 0.1152 (0.000)
No incentives 0.3668 (0.000) 0.4898 (0.000)

p-values in parentheses
In sum, we find that:
() The effects of “both (positive and negative) incezg” are different from
“positive incentives only”;
(i) The effects of “positive incentives only” are diiéat from “no incentives”.
Furthermore, the positive incentives effect is éarghereas the negative incentives
effect is smaller. We obtain this result by compgrihe net effects of “both incentives”
versus the net effect of “positive incentives onlyWhen we remove the “negative
incentives” effect, that is, when we jump from thmth incentives” sample to the
“positive incentives” sample, attendance and praystributions are closer than when
we remove the “both incentives” effect, that is,emhwe jump from the “positive
incentives” sample to the “no incentives” sampléisTcan be viewed graphically in
Figures 2 and 3 and by numerically calculatingrttean differences between the CDF
values.
For attendance distribution, the Mean DifferendébY are':

i(CDFNo(I) CDFpogive(i)) = 28.08

No Posmve -
=1
5
£ 2 (CDFpuse 1) ~CDF () 17.25

=1

MD 1

Positive-Both

We observe that the distance between the “posmieentives” distribution and the
“no incentives” distribution is larger than thetdisce between the “positive incentives”
and “both incentives” distributions.

For prayer distribution, the mean differences are:

10
lZ(CDFNO(I) CDFppgine(i)) =37.63

No-Positive —
10

MD

1 10
MDPos'tive—Both 1OZ(CDFPosmve(I) CDFBoth(I)) 7.93

i=1

* Observe that the CDF value in the last categoajpsys 100.



The “positive incentives” effect is stronger foraper than for attendance
distribution. When we only remove the “negativeentves” effect (jumping from the
“both incentives” sample to the “positive incensVesample), the behavior of the prayer
distribution is similar in both samples (the MDWween both CDFs is 7.93).

5. Conclusions

Using a stochastic dominance approach and a daib4€t,840 Catholic subjects,
we have illustrated that incentives have a majéecefon religious behavior and that
positive incentives have a much stronger effeat thegative ones when both types of
incentives are available. This result is similarthe one proposed in the cooperation
experiments described in Andreoni et al. (2003) @atributes to the robustness of the
estimated effects of positive/negative religiousemtives in Brafias-Garza et al. (2009).

Therefore we may conclude that:

1) Positive and negative incentives have a cruciaogfbn decisions.

2) The size of positive incentives is much larger thihe size of negative

incentives.

In sum, our study supports the pronounced effectise of positive rewards, but
finds no large effects for punishment. Hence we c@yclude that the Catholic Church
could be much more successful in their performaaggregate behavior) if it were to

promote heavensward activities rather than thede&od.
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Figure 3. CDFsfor prayer
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