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ABSTRACT
Current evolutionary and cognitive theories ofgign posit that supernatural agent concepts
emerge from cognitive systems such as theory ofirand social cognition. Some argue that
these concepts evolved to maintain social ordenioymizing antisocial behavior. If these
theories are correct, then people should procéssmniation about supernatural agents’ socially
strategic knowledge quicker than nonstrategic kedgé. Furthermore, agents’ knowledge of
immoral and uncooperative social behaviors shoalddpecially accessible to people. To
examine these hypotheses we measured responsetdigpesstions about the knowledge
attributed to four different agents—God, Santa €Jaufictional surveillance government, and
omniscient but non-interfering aliens—that varyheir omniscience, moral concern, ability to
punish, and how supernatural they are. As antieghgiarticipants respond more quickly to
guestions about agents’ socially strategic knowdetthgn nonstrategic knowledge, but only when

agents are able to punish.

Keywords: cognitive science of religion, socialyategic information, supernatural agents,
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1. Introduction

Supernatural beings are culturally representedrinally all human societies (Atran &
Norenzayan, 2004; Boyer, 2001; Brown, 1991, p. I3%hrie, 1993). The most prominent
cognitive theories of religion have argued thatdfeh supernatural agents represents an overuse
of cognitive mechanisms devoted to everyday sqeitesses like theory of mind and
perception of agency, two processes that are a@riticallowing for large-scale social interaction
(Barrett, 2004; Boyer, 2000). People typicallyibtite agency to animate entities by rendering
them motivated by internal mental states. Suchnialenental states are detected and made
possible by a suite of computational devices tbhatrise what Baron-Cohen (1995, pp. 31-58)
calls “the mindreading system”. One component i $lystem is the theory of mind mechanism
(ToMM), which allows humans to infer and reasonwldtow an agent’s behavior is driven by
its beliefs, desires, and perceptions (Premack &uiviaff, 1978). People are quick to over-
interpret events and objects as having minds (Ba%rdohnson, 2003; Gelman et al., 1995;
Scholl & Tremoulet, 2000), and it is theorized thapernatural agent concepts are built on this
ability (Atran, 2002; Barrett, 2004; Boyer, 2001ytGrie, 1980; 1993).

People are particularly interested in the mindtheir gods rather than other features,
such as whether or not they have hair or walk ipptiBoyer, 2001, p. 144). Furthermore, some
have argued that people tend to imagine that sapeal agents have particular access to
information relevant to social life, what we referhere asocially strategic informatioiBoyer,
2000; 2002). Boyer (2001) defines strategic infdroraas the subset of all the
information...that activates the mental systemsringulate social interactioh(152). Some

theorists have argued that humans throughout likimre committed themselves to “the gods”



rather than countless other anthropomorphized apdreatural beings (e.g., dragons, trolls, and
Mickey Mouse), precisely because the gods havesadoesocially strategic information (Atran,
2002; Barrett, 2008; Boyer, 2001, 2002).

Socially strategic information can be positive (etg know that Bill goes out of his way
to help people) or negative (e.g., to know thatJara snoop), and the assessment of such
information is dependent on context. In other vgpahy information can be socially strategic if
it bears significant weight in social relationshipgcent evolutionary theories of religion have
claimed that supernatural agents that evoke reiggcmmmitment and devotion are particularly
concerned witmegativesocial knowledge—namely, knowledge about breachgsosocial
responsibilities (Schloss & Murray, 2011). Theseottes suggest that commitment to
supernatural agents and belief in their punishmeratg function to inhibit self-interested
behavior or free-riding, and thus contribute toeékrelution of human cooperation in large-scale
human societies (Bering & Johnson, 2005; Johndal5;2Norenzayan & Shariff, 2008). As
such, supernatural agent concepts may tap intderhdatection systems and culturally-specific
domains of social obligation (see Cosmides & Tod®89; Sugiyama et al., 2002). However,
remarkably few studies exist that systematicallgrads population- and individual-level views
of the nature of supernatural agents’ minds.

Recent cross-cultural experiments in developmegrgathology suggest that while young
children often reason about God’s knowledge asquéaitly different from normal humans’
knowledge (Richert & Barrett, 2005; Knight et &004), children—depending on age—reason
about supernatural minds using basic intuitive pslagical mechanisms (Lane et al., 2010).
Ethnographic descriptions of non-Western societieagtheless, suggest that views on what

spirits and gods know vary widely across populaiéior examplethe Ju/’hoansi of the



Kalahari believe that the spirits of their ancestmrake immoral people sick and have the ability
to witness antisocial behavior (Lee, 2003, p. 1Z%)agnon (1996) reports thaet Yanomamao
believe in a spirit who directs those who were geugin life to the sky, and those who were not
to “a place of fire” (pp. 112—-113). This spirit mseto ask the recently dead if they were
generous because he has no access to this inform@his spirit, like Ju/’hoansi ancestral
spirits, may be moralistic, but he is not omnisti€n the other hand, among Tyvans of
southern Siberia, spirit-masters are consideretth@reomniscient nor moralistic but care by and
large about the performance of ritual behavior gipcki 2010, 2011). These rituals, however,
seem neither required by the spirits nor are thegeatly prescribed as mandatory. Thus, ritual
participation does not appear to be socially sgjiatsince one’s reputation is not necessarily
affected by a lack of participation.

Morally concerned high gods are found primarily agpgtate societies with higher
degrees of social complexity and anonymity than-state societies (Johnson, 2005; Lahti,
2009; Roes & Raymond, 2003; Sanderson, 2008; XafKl,; Swanson, 1960). The New
Testament, for example, states that “the Lord gises those whom he loves, and chastises
every child whom he accepts” (Hebrews 12:6) ant‘ih& indeed just of God to repay with
affliction those who afflict you.those who do not know God...will suffer the punishingin
eternal destruction” (Thessalonians 1:5-9). Howethex possibility that the gods of monotheistic
traditions are most concerned with socially strat&gowledge may seem counter to people’s
deeply held convictions that certain gods are oonig. The Christian God is typically believed
to be omniscient, not just having unlimited acdessocially strategic information but knowing
all things, no matter how trivial. The New Testamasserts that God knows about every hair on

our heads and when every sparrow dies or is sodtffdw 10:30-31; Luke 12:4-7) and the



Book of Psalms describes God’s understanding addsa (Psalms 147:5). For centuries,
philosophers and theologians have grappled witlytiestion of omniscience and its
implications on other philosophical problems (sddbrizzese, 1997; Grim, 1983; Hughes, 1995,
pp. 64-107; Kapitan, 1991; Kretzmann, 1966). Howeae we show below, believers conceive
of God as all-knowing, rather than more knowleddee@absome areas of life than others.

A number of cognitive studies of religious beli@ie examined the distinctions between
what religious doctrines attribute to God, knowriteeological correctness, and how people
actually think about God. When asked explicitly atb@od’s character, people tend to offer
theologically correct views that God is omnisciant omnipotent. More subtle measures,
however, show that people tend to implicitly atttd certain human limitations to God, such as
the inability to answer prayers from two differ@aople at once (Barrett, 1998; Barrett & Kell,
1996; Cohen, 2007, pp. 155-179; Slone, 2004). Bveagh God and other supernatural agents
are granted omniscience or unlimited access t@Bpsirategic information, they are still
cognitively processed in real-time as human s@tdrs possessing human-like cognitive and
physical limitations. Cognitive and evolutionargtmies of religion predict that supernatural
agents are not only conceived as anthropomorpiitadited, but also as possessing important
social knowledge, particularly with regard to im@loor uncooperative behavior. Indeed, studies
reveal that although supernatural agents are grmahrorphized, they are not processed as simply
powerful humans, but rather as morally specialgesswith unique moral properties (Gray &
Wegner, 2010).

Psychologists have used response-time exercisgglgrstand a host of psychological
phenomena ranging from accessibility of attitudéaz{o & Williams, 1986; Fazio et al., 1982)

to how semantic memory is structured (Collins & ipan, 1969). Previous response-time



research in the psychology of religion has focuseavhether belief in religious concepts affects
accessibility (Cohen et al., 2008), but to dategsponse-time research has investigated how our
minds process supernatural minds, and whethertdsiases in processing violate theologically
correct versions of what these agents are supgodetw. Even though agents (supernatural
and non-supernatural alike) may be attributed witiniscient status, if response-times to
guestions about their knowledge of socially straté@gformation are shorter than those
concerning non-strategic information, this wouldggest the presence of a particular
accessibility or processing bias which would ruarger to the explicit (theologically correct)
conceptions of deities. In other words, sociallatgigic domains may be more accessible to
people when considering supernatural agents’ krayddoreadth even though this may violate
their explicit conceptions. Moreover, if in highdpmplex societies, supernatural agent concepts
function to curb antisocial behavior, then negasigeially strategic knowledge should have
significantly shorter response-times than posikrewledge.

Here we detail four studies in which we measuregaase-times to questions about
whether various agents possess socially strategicanstrategic information. We presented
subjects with agents that vary in their omnisciemeeral concern, ability to punish, and how
supernatural they are. This allowed us to rigonptestt which aspects of supernatural agents
determine how quickly people access attributedadlgcstrategic knowledge. In Experiment 1
we predicted that God’s negative socially stratégiowledge would be most cognitively
accessible to our participants. If so, responsesito questions about God’s negative socially
strategic information would be shorter, comparecegponse-times to questions about God’s
non-socially strategic information (such as how ynpitckles Sarah has in her refrigerator).

However, if participants’ explicitly stated, thegloally correct beliefs about God’s omniscience



are consistent across domains, then God will begpezd as being equally knowledgeable in all
such domains and there should be no significafgréifice in response-times to any questions
about God’s knowledge.

In Experiments 2-4 we assessed the theoreticd#yaat dimensions of supernatural
agents that may be responsible for the responsegatierns observed in Experiment 1. In
Experiment 2 we replaced God with a fictional ori@at surveillance government (NewLand)
to evaluate whether the response-time patterng\adasen Experiment 1 are a consequence of
God's supernatural nature. NewLand is akin to soameeptions of gods insofar as it is
omniscient, moralistic, and equipped with the c#@ydo punish and reward people, but it is not
supernatural. People regularly treat institutiossigents (e.g., “the government does not want us
to commit crimes”); therefore, we anticipated resgpatterns in Experiment 2 to be similar to
Experiment 1.

In Experiment 3 we examined response-times to guesabout Santa Claus’
knowledge. Santa Claus is supernatural, but hecmnisistently attributed with omniscience (see
Barrett, 2008). Nevertheless, we expected Santi@tegic knowledge to be particularly
accessible to people as he is depicted reguladyrasralistic supernatural agent.

In Experiment 4 we presented participants withl&kreowing alien species who, despite
being aware of everything that happens on Earths dot interfere with people in any way. If it
is both the putative omniscience of agents ana tiagiacity to mete out rewards and punishment
that determines our concern with their strategiovkiedge, then response-times for socially
strategic and nonstrategic information should midé¢din this study, as we predicted they would

in Experiments 1-3.

2. Experiment 1



2.1.Method

2.1.1.Participants

Participants took part in only one of the four s&sd Participants in all studies were
recruited from anthropology courses at the Univeisi Connecticut and were given extra credit
for participation. Participants in Experimentril< 74; 39 females; agd = 20.38,SD= 2.01)
were: 28 Catholics, 12 Protestants, 5 Jews, 2 Batijland 1 Muslim. Fifteen reported no
religious affiliation and 11 reported “other.” @tranity places great emphasis on consistency
in personal belief and faith over practice (CoheHli&, 2007; Cohen et al., 2003), therefore we
created a dummy variable for Christians (all seffarted Catholics and Protestamts; 40) and
non-Christiansr{ = 34) to control for potential effects of relig®affiliation on response-time.
We also asked participants how they had thougl&aaf while responding in the response-time
task. This allowed us to assess whether expliciteptions of God had effects on response-
times. Response categories were: 1) believe inddddhat God is all powerful and all knowing
(n=47), 2) do not believe in God but for this studgught of God as all powerful and all
knowing (= 5), 3) do not believe in God and in this studgwered as though there is no God
(n=8), and 4) othem(= 14). To measure religiosity we modified a crogiurally validated 8-
item religiosity scale (Nicholas, 2004; NicholaD&rrheim, 1995; Rohrbaugh & Jessor, 1975).
A factor analysis showed that one factor accoufde@84% of the variance in responses to these
eight questions (Cronbachis= 0.92). Factor scores were used as a scale tsumeea

participants’ religiosity.



2.1.2.Materials

We constructed six types of questions (AppendixThyee types were distractor items
created to conceal the focus of the study and atuate whether participants were reading and
accurately responding to the questions. Distragi@stions consisted of logical conundrums
about Godrf = 27; e.g., “Does God know how to create a triaagaircle?” and “Can God make
a sound so silent that he cannot hear it?”), goestabout God’s nonsocial knowledge=(10;
e.g., “Does God know the number of moons aroundgs®laand “Does God know the structure
of plant DNA?”), and trivia questions about welldun facts not related to God € 25; e.g.,
“Was the Declaration of Independence signed in 2622d “Is the Statue of Liberty located in
Texas?”).

To evaluate whether the God concept primes soa#lategic information compared to
socially irrelevant information, we constructednstrategic question®NSPEOPN = 10), which
contain socially irrelevant information concerni@gd’s knowledge about people (e.g., “Does
God know the recipe for Alice’s cake?” and “Doesd&mow how fast Joey’s heart beats?”) and
two types of questions with socially strategic imfi@ation: positive socially strategic information
(STPOS; e.g., “Does God know that Ann gives tohbmeless?” and “Does God know that
Michael loves his parents?i;= 10) andnegative socially strategic informatig8 TNEG; e.g.,
“Does God know that John cheats on his taxes?*“Bods God know that Jen lied to her
mother?”;n = 10). We avoided using examples of extreme vi@andhese cases to minimize

potential effects of emotional responses to exthemeprehensible behaviors.
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We crafted the questions of our three focal vaeslib minimize question-length effects
on response-time. Most of these questions werglldbkes long. Ninety-two questions in total
were digitally recorded and dead air was trimmednfeach recording. Each recording was
systematically measured for length using a digitadio file editor by magnifying each file 6X to
maximize precision. A one-way ANOVA demonstratedttbverall, the mean question lengths to
the thousandths of a second of each focal catdiN8PEOP, STPOS, and STNEG questions)
were significantly different from each othek, (2, 27) = 4.68p = 0.02). Specifically, the
strategic negative question lengths were longer tha nonstrategic questions about peaipte (

-3.09, Bonferroni’s adjustenl= 0.01)?

2.1.3.Procedure

The audio recordings of each question were preddatparticipants using tHaquisit
program (Draine, 2006). Participants accessedttity ®nline and were instructed to find a
quiet place where they would not be distracted. diitee procedure took around 10 minutes to
complete. Participants were guided through theuctbns during a brief introduction followed
by a practice run of six questions (e.g., “Does ®oow that Phoebe is a cheerleader?” and “Did
Adam Smith writeWealth of Natior®”) in which they were asked to press the “L” key‘no”
responses and “A” for “yes” responses. Questiomsiduhe data collection were presented in
random order. To ensure that participants werengggitention to the questions, we checked the

responses to the trivia questions for accuracyexiathined whether anyone answered all of the

! As reported below, we find that response-timestriategic negative questions are significantly &dhan

strategic positive or nonstrategic questions, élengh strategic negative questions were sliglothgeér.
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guestions in a pattern (e.g., “yes, no, yes, ng,.y8. While participants did make some errors
on the questions, there were no patterned resptmsesaould suggest participant negligence.
Because it was technically possible to resporaldaestion before it was completed, it
was necessary to eliminate participants who temoleespond as soon as a question began. It
was also necessary to ensure that responses whrehquick—but not outliers—were not
deletedlnquisits output produces a variable (LATENCY) which ig ttum of the recording
lengthandthe response-time to the question. First, we satadathe recording length of each
statement from this output in order to obtain e response-time. As we were to log transform
all raw response-times, we added 1000 ms to al paints in order to avoid missing values
from negative raw response-times. All responseshvhiere entered >1000 ms before the
recording finished were deleted. Participants 6 for this experiment) who consistently (>10
responses) answered more than 1000 ms faster tiestian lengths were eliminated from the
sample. Individual data points that were threedsdeash deviations above the mean of each focal
variable were also eliminated from datasets. Afllgses include the logged transformations of
these data points unless otherwise noted. All saibielude the absolute response-time and log

transformed data statistics.

2.2.Results

A repeated measures ANOVA of mean response-timgaéstion types (NSPEOP,
STNEG, and STPOS) demonstrated that participasforeled to each type of question
differently. Mauchly’s test indicated that the asgion of sphericity was violateg? (2) = 9.67,
p < 0.01. We therefore corrected the degrees ofltneeusing Huynh-Feldt estimates of

sphericity € = 0.91). The results showed that there were saggmit differences in response-time
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to the three focal questions; (1.82, 132.71) = 42.46,< 0.001). No other variables had
significant effects on response-time: religiogfy(1.85, 132.92) = 0.54 = 0.57), belief in God
(F (1.84, 132.69) = 0.7 = 0.45), ChristianityF (1.84, 132.35) = 0.9 = 0.38), or sexK
(1.84, 132.29) = 0.7 = 0.48).

If people more readily conceptualize gods as haaougss to socially strategic
information, then response-times to such informrmasibould be significantly shorter than
response-times to questions regarding God’s knayeled nonstrategic information. Indeed,
participants responded more quickly to sociallgtetgic questions than to non-strategic
guestions about peoplE (1, 73) = 62.42p < 0.001). Moreover, if God’s knowledge is more
concerned with breaches of social contracts thawl go neutral behaviors, then response-times
to questions about socially strategic knowledgeeagfative behaviors should be significantly
shorter than response-times to questions abouiyebehaviors. This too was supported by our
data F (1, 73) = 14.23p < 0.001) (Table 1, Fig. 1a).

These results also lend further support to thiencthat there is a distinction between how
people reason about God in real-time and theirltiggally correct versions of God’s
characteristics (Barrett, 1998; Barrett & Keil, 839How participants thought of God while
responding to questions did not have a signifiedieict on response-timé& (1.87, 134.50) =
2.31,p = 0.11). After controlling for question type, teexere no significant differences between
believers f = 1405M = 7.35,SD =0.43) and non-believers € 806,M = 7.38,SD =0.44) in
response-times of the three focal variable§2( 2211) = 2.84p = 0.09). Moreover, controlling
for effects of socially strategic content of quess, we find that explicit conceptions of God do
not have significant effects on response-timé¢2, 2211) = 2.92p = 0.09), but these results are

marginal and may suggest that explicit conceptioBad and belief may play a mediating role
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in processing these concepts. Among those whofsgdlsi claimed that God is all knowing and
all powerful f = 47), response-times to the three types of fquaktions were not equd (2,

92) = 29.53p < 0.001). As in the overall sample, those beligimGod’s omniscience were
quicker to respond to socially strategic than n@atsgic questiond~((1, 46) = 29.16p < 0.001),
and quicker to respond to questions about negttae positive behavioF((1, 46) = 6.28p =
0.02).

[INSERT TABLE 2 HERE]

Table 2 details actual responses according to igmetyioe. Clearly, participants were
discriminating between the distractor and focalsgjoas; a majority of focal question types were
responded to with “yes”. A three-way loglinear aséd of the three focal variables’ (NSPEOP,
STNEG, and STPOS) responses produced a final nioakeletained all effects. The likelihood
ratio of this model wag? (0) = 0.00,p = 1.00. This also indicated that the highest-order
interaction (NSPEOP x STNEG x STPOS) was non-siganit, y* (1) = 1.10,p = 0.30. Notably,
when controlling for the effects of question typetbese focal variable§ (1, 2208) = 17.08)
< 0.001), actual responses had a significant effe¢t, 2208) = 6.06p = 0.01) on response-time
with participants taking significantly longer tospond “no” (n= 433M = 7.41,SD= 0.46) than
to respond “yes” (n = 1778 = 7.35,SD= 0.43). This suggests that answering with “no”
required more time to process and/or violated &uritive response to these questions.

The fact that many of the focal questions were ansd/with a “no” merits comment.
These responses can be explained by the expliotegas of God that participants reported
having during the study. Table 3 presents the &otsponses to questions by explicit conception

of God. Nonbelievers who reported as answerin§ @sd does not exist responded to all focal
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variable questions with “no”. Notice that amongd@avho believe that God is all-knowing and
all-powerful, only 6% of the nonstrategic questiorese answered with a negative response,
whereas 3% of the strategic negative and 4% optisdive strategic questions were answered
with a “no”. We created a dummy variable for expleonceptions of God which included those
whose explicit conceptions of God were reportedlaknowing and all-powerful on the one
hand and the three other categories on the otberalsove). A logistic regression using this
dummy variable of explicit conceptions of God as ithdependent variable and response as the
dependent variable demonstrates that explicit qutiae of God predicts response (Wald =
392.38,B = 2.98, odds ratio = 19.7p,< 0.001).

[INSERT TABLE 3 HERE]

Because “no” responses were associated with laiegetion-times, we analyzed our
data further removing all “no” responses from tlagadset. This reduced data set, consequently,
eliminated all responses from nonbelievers who anstvas though God did not exist, and those
who answered “no” consistently in single categore then ran a repeated measures ANOVA
of mean log transformed response-times to all tijosstions of the focal variablas£ 61 each
of NSPEOP:M = 7.43,SD=0.24, STNEG:M = 7.27,SD= 0.23, and STPOSM = 7.34,SD=
0.22). Mauchly’s test indicated that the assunmptibsphericity was violatect,2 (2) =12.92p=
0.002. Therefore, we corrected the degrees of tr@aasing Huynh-Feldt estimates of sphericity
(¢ = 0.86). Again, there were significant differeade response timed; (1.71, 102.82) =
29.18,p < 0.001). In this case, socially strategic questivere answered significantly quicker

than nonstrategic questions, (L, 181) = 11.61p = 0.001), and there were slight—but
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statistically non-significant—differences betweeassiptive and negative questionB,({L, 120) =
3.09,p = 0.08). These results, however, are likely a eqonence of the far narrower sample.

In summary, these results suggest that despitéotifieal claims concerning God’s
omniscience, people appear to process God’s sitdtegwledge more quickly than his
nonstrategic knowledge, and his negative strategieviedge more quickly than his positive
strategic knowledge. However, it is unclear whagpamticular about God concepts are driving
these results. To investigate this further, in Expents 2-4 we presented participants with
scenarios about agents that vary in moral contenw,supernatural they are, and their ability to
reward and punish in order to identify which aspaftthese agents inform our conceptions of

their knowledge.

3. Experiment 2

In Experiment 1, were participants’ responses afma’s negative socially strategic
knowledge due to their beliefs that God is omnisisorally concerned, and able to reward and
punish? Or is some other aspect of thinking aBmd, such as his supernatural nature, driving
the pattern of results seen in Experiment 1? Tlatedhe effects of supernatural nature on
response-times, participants in Experiment 2 akedabout the NewLand government, an entity
that is not supernatural but is omniscient, andréaards and punishes its citizénés people

regularly conceive of institutions as agents wirthited characteristics, we anticipated that an

2 Rather than use Orwell’s (2003 [1949]) notion Bfg Brother”, a reference that may carry a veryaiag
connotation for those familiar with it, or no conaton for those unfamiliar with it, we createdumillance

government that both rewarded and punished.
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institution such as NewLand, which is similar tod3n its omniscience, moral concern, and the
ability to reward and punish, would elicit respottisee patterns similar to those we observed in

Experiment 1 where God was the focal agent.

3.1.Method

3.1.1.Participants

Fifty participants performed the response-timé& &®d seven did not complete the online
survey (= 42; 28 females; agd = 21.49,SD= 3.19). Among those who completed the survey
there were 12 Catholics, 2 Protestants, 2 Jewst &fiddus. Fifteen reported no affiliation and 5

reported “other”.

3.1.2.Materials

People are particularly adept at anthropomorpgieintire populations and institutions as
though the individuals who comprise these group® mainds (e.g., the church wants everyone
to be baptized, the university does not like it wistudents drink on campus). Experiment 2 was
designed to examine response-times to questionasbmthose in Experiment 1, except that
God was replaced with an omniscient secular irtgiitu NewLand. We again constructed six
types of questions (Appendix A): distractor quassi of the same logical conundrums used in
the previous treatment € 25), trivia questionsn(= 25), nonsocial knowledga € 10; e.g.,

Does NewLand know the form of plant DNA®Bpnstrategic questions about peopie (10;

e.g., Does NewLand know that Alice’s shirt is regi)sitive socially strategic questioms< 10;
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e.g., Does NewLand know that Pete is honest wigimdis?) and negative socially strategic
guestionsif = 10; e.g., Does NewLand know that Donald beats eakwkids?). All of the
recorded questions & 30) for the three focal variables are 11 sy#aldbng. Each question was
digitally recorded, trimmed, and systematically swead for length as described above. Overall,
mean question lengths were not significantly déferfrom each otherf((2, 27) = 2.13p =

0.14). Prior to the response-time task, participaead the following introduction:

In the year 2250, there is a country whose govemrisecalled NewLand. The
government has cameras and audio recording dewgesywhere including
citizens’ bathrooms, on the street, at work, et&knlows everything about each
individual and records everything down to the tigetail. There is no privacy as
NewLand keeps track of what each and every indaliddoes at all times.
NewLand punishes those who misbehave and rewardse thvho conduct
themselves appropriately. For this study, pleaseirae that such a government

exists and answer the questions accordingly.

3.2.Results

Mauchly’s test indicated that the assumption diesjzity was not violateg/ (2) = 1.89,
p = 0.87. The repeated measures ANOVA of mean respbmes to question types
(nonstrategic about people, strategic positive,sirategic negative) demonstrates that
participants responded to each type of questideréifitly (3, 147) = 34.35p < 0.001).

Again, there were significant differences betwessponse-times to nonstrategic questions and

18



strategic questions with the latter being signifitashorter E (1, 148) = 4.60p < 0.05).

Negative socially strategic questions were respadndeuicker than the positive questioRs({,
49) = 10.73p = 0.002) (Table 1, Fig. 1b; Table 4). S&x(8, 123) = .250p = 0.861) and
religiosity (F (3, 123) = .425p = 0.74) had no significant effects on responsefir three-way
loglinear analysis of the three focal variablespenses produced a final model that retained all
effects. The likelihood ratio of this model wgg0) = 0.00,p = 1.00. This also indicated that the
highest-order interaction (NSPEOP x STNEG x STP@&action) was non-significant (1) =
0.23,p = 0.63. Again, actual response had significareatff £ (1, 1522) = 20.08y < 0.001) on
the response-times of the three focal variables afintrolling for the effects of question tyge (
(1, 1522) = 3.35p = 0.07); “no” responseN(= 207,M = 7.46,SD= 0.43) took longer than

“yes” responsedN = 1318,M = 7.34,SD= 0.34).

[INSERT TABLE 4 HERE]

Again, because “no” responses were significantbpasted with longer response-times,
we removed all “no” responses from the data setcandlucted a repeated measures ANOVA of
mean log transformed response-times to all thosstopns of the focal variables £ 44 each of
NSPEOP:M =7.42,SD=0.26., STNEG:M =7.28,SD=0.21., and STPOS = 7.35.,SD=

0.19). Mauchly’s test indicated that the assumptibsphericity was not violateg? (2) = 3.17p

% Table 4 suggests that participants in this treatmesponded to nonstrategic questions that werabmut people
differently than in Experiment 1; NewLand does kiovw about insignificant information concerning Aomman

affairs.
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= 0.21. There were significant differences in resaotimes,K (2, 86) = 14.01p < 0.001).
Socially strategic questions were answered sigmfly quicker than nonstrategic questioms, (
(1, 130) = 6.55p = 0.01), and again there were slight differencetsvben positive and negative
guestions, but they were statistically non-sigaific (1, 86) = 2.96p = 0.09).

Overall, the results of Experiment 2 indicate tinat knowledge attributed to God and
NewLand are processed similarly. Indeed, afterrotlimg for question type, there were no
significant differences between mean absolute mesptmes (including both yes and no
responses) between God and NewLand for the thoee Yariablesk (1, 372) = 1.45p = 0.23),
nonsocially strategic questions about peoplél( 123) = 1.69p = 0.20), or for the socially
strategic question$-((1, 247) = 0.16p = 0.69). However, people may process knowledge
attributed to supernatural agents who are not arramsdifferently than knowledge attributed to

omniscient supernatural agents. Experiment 3 exastims possibility.

4. Experiment 3

Experiment 3 was designed to examine responsestionguestions similar to those in
Experiments 1 and 2, except that Santa Claus veaagént of interest. While Santa “knows
when you are sleeping and when you are awake’s heticonsistently given the status of an all-
knowing agent. Commenting on Santa’s access ttegicaknowledge, Barrett (2008) notes that,
“information that someone is morally good or badbatance is of minimal strategic value. What
is wanted of a strategic agent is knowing whetbeneone has done or plans to do a particular

morally bad or good act” (156). In other words,iallg strategic information is about specific
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behaviors rather than general assessments of moga sense (i.e., reputation). However, the
strategic significance of an act is its potentféé@s on reputation; if John does one bad thing,
this influences our perceptions of the probabiityis future misconduct. Nevertheless, Santa is
acutely concerned with socially strategic behawviaheologically correct versions of moralizing
agents have little influence on how people protiesknowledge of these agents, then the
response-time patterns found in Experiments 1 astib2ld be observed in Experiment 3 as
well. However, if differences in conception of supsural agents are important, Santa’s
perceived benevolence may result in no significkifiérences in response-times between

positiveandnegativesocially strategiguestions.

4.1.Method

4.1.1.Participants

Participants in Experiment 8 € 50; 22 females; agd = 20.28,SD= 2.02) were: 30
Catholics, 9 Protestants, and 1 Jew. Nine reparteligious affiliation and one reported
“other”. In this study, we also included a questiegarding whether or not participants were

raised to believe in Santa Claus. Forty-five waiised with this belief and five were not.

4.1.2 .Materials

In this experiment, we used the same items fraptvious treatment, but used Santa
instead of NewLand as the agent in question. Ttyges of questions were distractor items
created in order to conceal the focus of the sardyevaluate whether participants were reading

and accurately responding to questions with obvamssers. Distractor questions were again
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about Santa’s nonsocial knowledge=(10), logical conundrums about Santa’s knowledge (
25), and trivia questions about well-known facts(25). Again, we also used nonstrategic
guestions about people, positive socially stratggeestions, and negative socially strategic
guestions. All of the recorded questions (30) Ifer three focal variables (nonstrategic about
people, positive, and negative strategic questimesg 11 syllables long. Each question was
digitally recorded, trimmed, and systematically swead for length as described above. A one-
way ANOVA demonstrated that overall, the mean qaedengths of these three categories were
not significantly different from each otheF, (2, 27) = 0.96p = 0.40). In this study, participants

read the following introduction:

Even if you were not raised to believe in Santau€|dor the purposes of this
study, please answer the following questions aggh&anta Claus exists. Many
children are raised to believe that Santa Claupkdeack of whether or not
people have been good or bad. If they are gooddrehni receive presents for

Christmas. If children are bad, they don’t recevesents.

4.2 .Results

A repeated measures ANOVA of response-times tstopretypes (nonstrategic about
people, strategic positive, and strategic negatiee)onstrated that participants responded to
each type of question differently. Mauchly’s teslicated that the assumption of sphericity was
violated,y*(2) = 23.73p < 0.001. We therefore corrected the degrees stifim using Huynh-
Feldt estimates of sphericity £ 0.74). The results show that there were sigafidifferences

in mean response-timé (1.47, 72.06) = 68.1 < 0.001). Neither religiosityH(1.50, 72.11) =
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0.13,p = 0.82), whether or not participants were raigeddlieve in SantaH(1.50, 72.04) =

0.48,p = 0.57), nor sexK (1.48, 70.98) = 1.15 = 0.31) had significant effects on response-
time. Again, there were significant differenceswEtn response-times to nonstrategic questions
and strategic questions with the latter being $icgmtly shorter E (1, 49) = 80.41p < 0.001).
However, there was no significant difference irpm@sse-times for positive or negative socially

strategic knowledge~((1, 49) = 1.24p = 0.27) (Table5, Fig. 1c).

[INSERT TABLE 5 HERE]

The equal speed at which participants respond#tktpositive and negative questions,
which is not what we found in Experiment 1 (witlyaed to God) or Experiment 2 (with regard
to NewLand), is consistent with our theorizing tlatsocially strategic negative information to
be more cognitively accessible, the agent musbbeeaptualized as able to punish social
breeches. While participants were told that San&sdot give gifts to bad children, few people
have woken on Christmas morning to coal in thaiclshg or no presents under their tree. Santa
is typically conceived as benevolent and forgiviaggd not necessarily an agent who punishes. In
this treatment, participants responded largelynasdh Santa were particularly knowledgeable
about the strategic questions (Table 4). Howev@é¥ 4f the responses to non-strategic
guestions about people were “yes” and 60% were.“hbis suggests a near-split in Santa’s
attributed knowledge of non-strategic informatidroat people. A three-way loglinear analysis
of our focal variables’ responses produced a finadlel that retained all effects. The likelihood
ratio of this model wag? (0) = 0.00,p = 1.00. This also indicated that the highest-order

interaction (NSPEOP x STNEG x STPOS) was non-siganit, y* (1) = 0.26,p = 0.61.
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Controlling for the effects of question type, respe had no significant effects on response-time,
(F (2,1582) =1.49 = 0.22). “Yes” responses £ 1236,M = 7.38,SD = 0.44) were not
answered with any different speed than “no” resperfs= 346,M = 7.50,SD = 0.37). While
Santa is a moralizing agent, he is not necessamilyiscient (and further study is required to see
whether or not popular conceptions of Santa indigdtether or not he is perceived as all-
knowing). To examine the influence of ability tonpgh on response-times, in Experiment 4
participants responded to questions about agerisavehomniscient but not moralizing or

punishing?
5. Experiment 4

As demonstrated in Experiments 1-3, when superalsgigents and governments are
perceived to be both omniscient (or at least mpiathniscient) and moralizing, participants
were quicker to attribute them with access to dlycstrategic knowledge. The question arises,
however, whether or not moral concern is a defauisideration when computing information

about omniscient supernatural agents or governme&ataddress this question we examined

* Even though there was no significant differenceesponse-times for “yes” and “no” responses, tiergake of
consistency and curiosity, we deleted all “no” @sges from the data set and conducted a repeatslines
ANOVA of mean log transformed response-times: (42 each of NSPEORM = 7.68,SD= 0.41, STNEG:M =
7.33,SD=0.29, and STPOSM = 7.33,SD= 0.27). Mauchly’s test indicated that the assuamtf sphericity was
violated,y?(2) = 31.41p < 0.001 so we corrected for this using the HuyeldFestimates of sphericity € 0.66).
There were significant differences in response ginfe(2, 82) = 41.30p < 0.001). Socially strategic questions
were answered significantly quicker than nonstiatggestions,K (1, 124) = 32.06p < 0.001), and again there

were no differences between positive and negatiestipns, (1, 82) = 0.004p = 0.95).
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response-times to questions similar to those ireEirgents 1-3, except that here we focused on

agents who are omniscient mgn-punishing

5.1.Methods

5.1.1.Participants

Seventy participants were recruited for Experiméraind four did not complete

the follow-up survey (n = 66; 39 females; age M0=4Z, SD = 2.30).

5.1.1.Materials

Experiment 4 followed the same structure and caeththe same types of questions as
the two previous conditions: distractor items vihigere logical conundrums (n=25), trivia
guestions (n=25), and nonsocial knowledge (n=1@)an focal variables which were
nonstrategic questions about people (n=10), pesgocially strategic questions (n=10), and
negative socially strategic questions (n=10). Allr@ recorded questions for the three focal
variables were 11 syllables long and did not diignificantly in length (2, 27) = 1.43p =
0.26). In this treatment, respondents considerashamscient but non-interfering alien species
known as “The Ark’ The following is the introduction participants deianmediately before the

round of practice questions:

® The Ark was the name of the human-manned spacésim a Canadian science fiction serial callée Starlost,

which aired in the early 1970s. We chose the nafifihe Ark” because it is short, which maximizecheyiymy in
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It is the year 3025. Aliens from outer space haeenbpeacefully observing
humans for 100 years. Humans call them “The ArKkieyl are super-intelligent,
psychic beings and know everything that happenganth down to the tiniest of
details that even humans find insignificant. Thek Asbserve and record
everything that takes place but they are bounddod®: they do not and will not
interact or interfere with humans in any way. Hus tstudy, please assume that

The Ark exists and answer the questions accordingly

5.2. Results

A repeated measures ANOVA of response-times tstopretypes (nonstrategic about
people, strategic positive, and strategic negatiee)onstrates that on average, participants
responded to each type of question differently. idyis test indicated that the assumption of
sphericity was violateg;?(2) = 14.14p = 0.001. We corrected the degrees of freedom using
Huynh-Feldt estimates of sphericity£ 0.86). For the three focal variables, the ressitowed
that there were significant differences in avenagponse-timeH(1.72, 118.77) = 6.5 =
0.003). Neither religiosityH (2, 118) = 0.88p = 0.66), nor sexK (1.73, 110.77) = 1.8 =
0.17) had significant effects on response-timehis treatment, there were no significant

differences between response-times to nonstratemistions and strategic questioR1, 202)

terms of length between the names of the agentsingbe other studies. While there are Biblicatmotations to
the word “ark”, the introduction is entirely seautend makes no indication that humans have everessied one of
its members. Moreover, subjects would be unlikelyniake this connection because they were not eggos&od

guestions” and were unaware that the study wastdimu people understand supernatural agent concepts
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= 2.28,p = 0.13). There were, however, near significantedéhnces in response-times for
positive or negative socially strategic knowledga, in this experiment positive questions
elicited quicker responses than the negative ques§ (1, 69) = 3.61p = 0.06) (Table 1, Fig.

1d; Table 6).

[INSERT TABLE 6 HERE]

Table 5 shows that with the exception of the didtyr questions, the Ark were
consistently attributed with knowledge of all infieaition equally. In this respect, the Ark are
similar to God in their access to knowledge. A ¢hwey loglinear analysis of responses to our
focal questions produced a final model that rethimleeffects. The likelihood ratio of this model
wasy’ (0) = 0.00,p = 1.00. This analysis indicated that the highedepinteraction (NSPEOP x
STNEG x STPOS) was significanf,(1) = 5.79,p = 0.02. There was significantly less variance
in responses to the three focal questions in tiketr®atment than in the other treatments.

When patrticipants answered “ye® € 1318,M = 7.34,SD= 0.34) to questions, they
were quicker in their responses than when answea@d N = 207,M = 7.46,SD= 0.43).
Responses had significant effects on responsetn(e, 1522) = 20.08) < 0.001), and near-
significant effects after controlling for questitype F (1, 1522) = 3.35p = 0.07). In contrast to
Experiments 1-3, in the Ark treatment participamésponse-times did not show a bias toward
answering socially strategic questions quicker thamstrategic questions. Once again, as actual
responses may have affected response-time, wesflattalyzed all “yes” responses by removing

those data points with “no” responses.
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Using mean log transformed response-tinmes §1 each of NSPEORM = 7.39,SD=
0.24, STNEG:M = 7.34,SD=0.24, and STPOSM = 7.32,SD= 0.26), we conducted a
repeated measures ANOVA. Mauchly’s test indicakted the assumption of sphericity was not
violated,y?(2) = 0.79,p = 0.68, and again, there were significant diffesmin response-times,
(F (2, 100) = 4.98p = 0.01). However, there were no significant eldor socially strategic
content, F (1, 151) = 1.99p = 0.16), and no differences between positive aghtive
guestions,K (1, 100) = 0.19p = 0.66). The results suggest that an agent’s coneed
willingness or ability to act on that concern, argical for eliciting a bias toward accessibildy
strategic knowledge. We now turn to how the quiigadifferences between agents affect

response-time.
[INSERT FIG. 1 HERE]
6. Between-Subjects Analysis

It may be that across conditions, participantse@sponding to agents differently due to
familiarity. In order to examine whether responisees were consistent across conditions, we
conducted a between-subjects analysis of the mesolude response-times of the three focal
variables NSPEORN(= 246,M = 898.10 msSD = 629.21), STNEGN = 246,M = 612.94 ms,
SD=7416.94), and STPOSI € 246,M = 665.46 msSD = 455.44) by agent-type. We used the
raw response-times because we wished to assedsavhgent-type had effects on how quickly
participants were responding to questions. Comtigpfior the effects of question type, agent-type
showed significant effects on mean absolute resptnee £ (1, 738) = 2.89p < 0.05).

However, the significantly longer response-timeth®nonstrategic questions about people in

the Santa condition are likely driving this restiideed, the three other treatments show no
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significant effects for agent-typ& (1, 685) = 0.62p = 0.60). In other words, with the exception
of the Santa treatment, participants answeredukstmpns with the same overall speeds across
treatments. Nevertheless, the particular featureach agent may have an effect on response-
times of specific question types.

Across all four treatments, after controlling fbeteffects of question type, an ANOVA
indicates that supernaturalneBg({, 738) = 0.14p = 0.71) has no significant effects on mean
absolute response-times, whereas ability to pumshnear-significant effects (1, 738) = 2.91,

p = 0.09). Taking a closer look at question-typdagiall data points reveals that
supernaturalnes$ (1, 2447) = 13.74p < 0.001) and ability to punish (1, 2447) = 17.46) <
0.001) have significant effects on response-tirnesonstrategic questions; it takes participants
longer to respond to non-socially strategic questi@bout agents who are supernatural and able
to punish people. There were no significant efféatsupernaturalness (1, 2446) = 0.10p <
0.75) or ability to punishH (1, 2446) = 1.33p < 0.25) for positive strategic questions, whereas
for negative strategic questions supernaturalress, (2449) = 1.73p = 0.19) showed no effects
yet the ability to punish did=((1, 2449) = 4.98p = 0.03). Response-times were shorter when
answering strategic negative questions about agetitghe ability to punish. To summarize,
supernaturalness and the ability to punish increasgonse-times to nonstrategic questions.
These features do not affect response-times toiyp®strategic questions, but the ability to

punish shortens response-times to strategic negatigstions.

7. Discussion
This research was designed to evaluate peopleégsaibility of certain types of

knowledge possessed by supernatural agents. Agfg@dparticipants responded faster to
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guestions about God’s knowledge of socially striategormation, particularly negative socially
strategic information, than questions that conthinenstrategic information about people. Even
those who conceived of God as omniscient exhitstesh biases in their response-times. We
then sought to determine the relevant factors @mting this bias by replacing God with other
agents that varied in omniscience, supernaturalnesil concern, and ability to punish. When
we replaced God with NewLand, an all-knowing goweent that can reward and punish, the
observed response-time patterns were similar teréaément in which God was the focal agent.
These results suggest that supernaturalness &sighificant factor influencing the bias toward
quicker responses to questions about negativegtcatnowledge.

In the study in which Santa was the focal ageatiigpants responded faster to questions
about socially strategic knowledge, but there waslifference in response-times to questions
about positive and negative socially strategic kieogee. Comparisons with other treatments are
difficult to assess given the fact that Santa’slatted omniscience is less consistent among
participants than the other agents. Notably, antbagionstrategic questions about people 60%
of the responses were “no”, whereas each of tlagesfic knowledge questions were answered at
rates of 97% “yes”. Moreover, while Santa is mgratbncerned and has the ability to punish, he
is generally viewed as benevolent and forgivingigasting that punishment may play a critical
role in the accessibility of negative strategic \Wiexige. To examine this possibility further, we
conducted an experiment in which the focal agerst amaomniscient alien species that does not
reward or punish. In this study we did not findrsfggant differences in response-times between
strategic and nonstrategic questions or betweeitiymand negative socially strategic questions.
Overall, the results suggest that moral conceamisnportant feature for understanding the

difference between response-times to questionsta@iegic and nonstrategic information, and
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that ability is punish is an important feature dimderstanding the difference between positive
and negative information.

Our findings are consistent with claims by cogmtscientists of religion that
supernatural agent beliefs emerge from the samatosgmechanisms that produce all social
cognition (Atran, 2002; Barrett, 2004; Boyer, 200Yysiainen, 2009). While supernaturalness is
often regarded as an extraordinary yet definingadtaristic of gods and spirits,
supernaturalness does not appear to be importaahéterstanding their minds, even when their
minds possess unlimited knowledge. Participantsoéeld the same patterns of response-time
biases whether the agent was supernatural (Gaw)tqiNewLand).

Our results are also consistent with previous vibgt distinguishes between
theologically correct and incorrect beliefs (Slo2@04). Pioneering studies by Barrett (1998;
Barrett & Keil, 1996) have shown that while peogl@m to believe in an omniscient and
omnipotent supernatural agent, such as God, irtiraalthey often maintain theologically
incorrect versions of belief that place anthropgohar limits on these agents. In our study,
participants assumed that God knew everything (igeastions were answered consistently with
“yes” responses), yet response-times indicatedsiaie types of God’s knowledge, specifically
his social knowledge, was more accessible tharr tgpes of knowledge. Not only does this
support claims that the ToMM is the primary cogrdtmechanism producing theologically
incorrect versions of God (Atran, 2002; Boyer, 20®ut these results also emphasize the
relationships between supernatural minds, theibated contents, and accessibility biases. Even
though participants claimed that God in partictdas knowledge of all human affairs, response-
times reflect a bias in knowledge attribution; Godéegative socially strategic knowledge seems

to be most accessible. Belief in God and whethe&mobone was raised to believe in Santa
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showed no effects on response-time in their regmeteatments. This particular parallel in
processing suggests an underlying similarity inliaipconceptions of these agents. Moreover,
this lends further support to the claim that oyplext (theologically correct) conceptions of
supernatural agents run counter to the way our sniyyaically process agents.

A closer look at our qualitative data provides lfiertinsight into how participants view
God's access to social knowledge. When asked hewttiought of God while responding to
response-time questions, some participants ches&ter” option and made clarifying
comments. One participant responded that he thdabhghtgod [sic] knows whatever he wants to
know”, suggesting that God’s knowledge is only tieali by hisdesireto know things. Another
participant stated “I believe God is all knowingtbh@ point of moral and ethical actions of
people”, thereby actually limiting God’s knowledigesocially strategic information. In another
case, an individual claimed that while “I beliemeGod...I do not think he knows of things not
known to man.” Even though participants’ concepioh God while participating in the study
had no significant effect on response-time, thésements suggest that the knowledge of
supernatural agents is indeed a flexible part afidwu cognition. More importantly, while the
theologically correct versions of supernatural agjeaccess to knowledge may be significantly
different from processing them, their domains afagrn should shed light on their ultimate
function (Purzycki & Sosis, 2011).

While the domains of what constitutes “sociallyagtigic” human experience may vary
across populations, deities worth committing td wildoubtedly care about human behavior. As
Gervais and Henrich (2010) point out, across pdjuuia there are significant context biases that
can explain our commitment to supernatural agents,(parents’ and peers’ influences). Future

research, especially cross-cultural work, shoueé tais into account and not lose sight of what
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a study population considers the “theologicallyreot” form of their supernatural agents’
knowledge and the social pressures involved in citimgy to them. Moreover, as we found
marginal effects for explicit conception of God, maalirect tests of effects of explicit
conceptions of supernatural agents will likely glislgnificant results, particularly if coupling
anger and punishment with god concepts inhibitdtieaching of social contracts (Shariff &
Norenzayan, 2011).

Our results also contribute to recent discussionthe relationship between human
prosociality and religious cognition. Most notaliyr results are consistent with the
“supernatural punishment hypothesis”, which mamddhat belief in supernatural sanctions
evolved to promote cooperation and inhibit imputsself-interested behavior. One version of
the supernatural punishment hypothesis suggesta f&ychological commitment to punishing
deities evolved (Bering & Johnson, 2005; Johns06052, whereas another suggests that because
of the prosocial effects of punishing supernatag@nt concepts, such concepts are more
prevalent in populations (Shariff & Norenzayan, 2Drhese approaches are not mutually
exclusive and our results are consistent with bidtimetheless, future research should aim to
distinguish between these approaches and assetisewbenot there are pan-human
mechanisms for the moral attribution of supernatagants.

Future replications of our experiments should disersify the types of agents involved.
Different supernatural agents have different speeid domains of attributed knowledge. Patron
saints, for example, may be conceived of as allakng, but with a particular domain of
attributed concern. Moreover, our participants warstudents at an American university and
thus our results may be culturally specific to Véestconceptions of God and other supernatural

agents. While God is omniscient and moralizing,albsupernatural agents are both or either of
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these. If the ancestors, spirits, or deities oéottultures possess socially strategic information,
we speculate that individuals within these popalaiwould also exhibit shorter response-times
to questions about the socially strategic knowleafgthese agents, but only if the agents are
moralizing. Stark (2001) demonstrates that monadjzyods are found primarily among large
societies with higher degrees of economic speattin. The more complex a society is, the
more likely a population worships a high, moralguteity (Johnson, 2005; Lahti, 2009; Roes &
Raymond, 2003; Sanderson, 2008; Swanson, 1960yiéted cognition in societies with non-
Western conceptions of their supernatural agemtfjding those without omniscient moralizing
gods, would be expected to exhibit different reggopatterns than we observed here.

In conclusion, our experiments offer the first sttigat explicitly examines how people
conceive of supernatural agents’ minds. Althougiséhminds can be extraordinary because of
their omniscience and supernaturalness, people geprocess them using the same cognitive
mechanisms, such as theory of mind, as they wasgda process the minds of human agents.
Our findings also indicate, however, that an ageability and willingness to punish makes
knowledge about moral infractions particularly eatiand accessible to people. It remains for
future work to determine whether our findings arbust to other cultures. If the results are
robust, it will be important to explore how thisgritive bias for accessing negative strategic

knowledge possessed by moralistic punishing agefit®nces human behaviors.
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Figure 1: Confidence intervalg£0.05) of log transformed average response-timeguegtion
type for four agents: a) God, b) NewLand, c) S&its, d) the Ark.
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Table 1: ANOVA of Response-times by Agent

The
God NewLand Santa Ark
variable F-ratio F-ratio F-ratio F-ratio

Focal Vars. (NSPEOP, STPOS, STNEQGIR.46*** 34.35** 68.17*** 6.53**
Nonstrategic vs. Socially Strategic 62.42**%.60* 80.41** 2.28
Strategic negative vs. positive 14.23**10.73** 1.24 3.61
Religiosity 0.54 0.43 0.13 0.88
How thought about God during study 2.31 - -
Belief in God 0.77
Raised to Believe in Santa 0.48
Christian 0.97
Sex 0.72 0.25 1.15 1.81
***p < 0.001
**p < 0.01
*p < 0.05

42



Table 2: Responses to Questions about God’s Kngsled

M response- M Adj. % NO % YES
Question Type N timein ms LTime (n) (n)
(SD) (SD)
Distractor
Trivia 1983 804.89(920.19) 7.40(0.46) 63 (1254) 37 (729)
Logical Conundrums 1836 999.03(976.62) 7.51(0.42) 67 (1231) 33 (605)
Nonsocial Knowledge 736 637.32(789.93) 7.31(0.42) 20 (147) 80 (589)
Focal
Nonstrategic 738 887.37(912.64) 7.45(0.42) 23(168) 77 (570)
Strategic Negative 739 586.66(678.53) 7.28(0.47) 17 (128) 83 (611)
Strategic Positive 734 700.45(822.36) 7.36(0.40) 19 (137) 81 (597)
Total 6766 817.39(901.23) 7.41(0.44) 45 (3065) 55 (3701)
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Table 3: Responses to Questions Regarding Godisviaige by Explicit Conception of God

Nonstrategic Strategic (-) Strategic (+) Total
Conception of God Response % (N) % (N) % (N) % (N)
Yes 94 (442) 97 (456) 96 (448) 96 (1346)
God is all powerful No 6 (27) 3(13) 4 (19) 4 (59)
and all knowing  Total 469 469 467 1405
Nonbelievers Yes 80 (40) 80 (40) 81 (38) 80 (118)
Answered as No 20 (10) 20 (10) 19 (9) 20 (29)
though God exist{ Total 50 50 47 147
Yes 0 (0) 0 (0) 0 (0) 0 (0)
Answered as thoug No 100 (79) 100 (80) 100 (80) 100 (239)
there isno God Total 79 80 80 239
Yes 63 (88) 82 (115) 79 (111) 75 (314)
Other No 37 (52) 18 (25) 21 (29) 25 (106)
Total 140 140 140 420
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Table 4: Responses to Questions Regarding NewLarbgvledge

M response-time M Adj. % NO % YES
Quegtion Type N inms LTime (n) (n)
(SD) (SD)
Distractor
Trivia 1261  990. 6§955.89) 7.51(0.42) 63 (793) 37 (468)
Logical Conundrums 1270  859.66(794.27) 7.46(0.35) 95 (1205) 5 (65)
Nonsocial Knowledge 507 1037.39970.43) 7.53(0.42) 63(320) 37 (187)
Focal
Nonstrategic 508 764.00642.10) 7.41(0.36) 18 (90) 82 (418)
Strategic Negative 509  575.20(693.07) 7.30(0.38) 12 (61) 88 (448)
Strategic Positive 508 676.25654.91) 7.37(0.33) 11 (56) 89 (452)
Total 4563 852.72(837.42) 7.45(0.39) 55 (2525) 45 (2038)
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Table 5: Responses to Questions Regarding Santew/liédge

M response-time M Adj. % NO % YES
Question Type N inms LTime (n) (n)
(SD) (SD)
Distractor
Trivia 1323 1078.791107.92) 7.54(0.42 62 (823) 38 (500)
Logical Conundrums 1321 1119.82(1180.32) 7.56(0.43 66 (876) 34 (445)
Nonsocial Knowledge 529 957.86(1197.33) 7.47(0.42 79 (419) 21 (110)
Focal
Nonstrategic 528 1212.04(1271.28) 7.59(0.44 60 (315) 40 (213)
Strategic Negative 526 617.88(827.58) 7.30(0.40 3 (15) 97 (511)
Strategic Positive 528 647.36(791.85) 7.33(0.37) 3(16) 97 (512)
Total 4755 992.64(1119.15) 7.49(0.43) 52 (2464) 48 (2291)
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Table 6: Responses to Questions Regarding The Krksvledge

M response-time M Adj. % NO % YES
Question Type N inms LTime (n) (n)
(SD) (SD)
Distractor
Trivia 1711  954.02(1226.89) 7.37(0.74) 64 (1101) 36 (610)
Logical Conundrums 1724 1253.90(1083.94) 7.62(0.47) 59 (1018) 41 (706)
Nonsocial Knowledge 694 857.83(854.69 7.44(0.42) 16 (108) 84 (586)
Focal
Nonstrategic 689 766.78(761.43) 7.40(0.45) 18 (124) 82 (565)
Strategic Negative 691 671.98(801.72) 7.34(0.40) 18 (127) 82 (564)
Strategic Positive 692 629.06(773.52) 7.32(0.40) 18 (124) 82 (568)
Total 6201 938.13(1037.41) 7.44(0.56) 42 (2602) 58 (3599)
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Appendix A

Response-time Questions

1. Distractor Questions

1.1. Trivia

Would mixing pink and yellow paint create greennpai
Are penguins a bird with black and white feathers?
Does each day have 26 hours?

Can rulers be used to measure lengths?

Was the Declaration of Independence signed in 16227
Did Mark Twain write Huckleberry Finn?

Are there 50 contiguous United States?

Does 4 plus 11 equal 15?7

Are there 35 stars in the American flag?

Is the Statue of Liberty located in Texas?

Is a day longer than a month?

Is the last letter of the alphabet Y?

Do birds fly north in the winter?

Does the state of Alaska border Florida?

Is two-hundred ninety-eight the number that conedsere three-hundred?
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Does a gorilla weigh more than a mosquito?

Are cumulus clouds made of cotton-candy?

Does eight minus five equal three?

Do lions live in the Arctic Circle?

Is a salamander an amphibian?

Are people born with all of their teeth?

Are jellyfish saltwater creatures?

Does a three legged chair ever wobble?

Is New Orleans the geographic center of the U.S.?

Can you score a field goal in baseball?

1.2. Logical Conundrums

Does God/NewLand/Santa/Ark know how to create aestm heavy it/they could not lift it?
Does God/NewLand/Santa/Ark know how to create hgali?

Does God/NewLand/Santa/Ark know how to count tanity?

Does God/NewLand/Santa/Ark know how to create destructible object?

Does God/NewLand/Santa/Ark know how to create admsquare?

Does God/NewLand/Santa/Ark know how to createamgular circle?

Does God/NewLand/Santa/Ark know how food tastes?

Does God/NewLand/Santa/Ark know how old it/they?are

Does God/NewLand/Santa/Ark know if it will die?

Does God/NewLand/Santa/Ark need to eat food?
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Does God/NewLand/Santa/Ark think in a human lang®ag

Does God/NewLand/Santa/Ark have their/its/his owawvgational pull?

Does God/NewLand/Santa/Ark speak languages thaahsiaven’t invented yet?
Can God/NewLand/Santa/Ark make a sound so silenttfihey can't hear it?
Can God/NewLand/Santa/Ark stand on two mountairmsae?

Does God/NewLand/Santa/Ark ever feel lonely?

Does God/NewLand/Santa/Ark ever watch movies enatplays?

Does God/NewLand/Santa/Ark know how tall it/thegar

Does God/NewLand/Santa/Ark drive through stop signs

Does God/NewLand/Santa/Ark pay war taxes?

Does God/NewLand/Santa/Ark put things off until tmmow?

Does God/NewLand/Santa/Ark calculate surface presshen diving?

Does God/NewLand/Santa/Ark visit black holes onsdafy?

Does God/NewLand/Santa/Ark ever take time off?

Does God/NewLand/Santa/Ark know how many angelarfithe head of a pin?
*Does God know how to create a board so long tleat&hnot see the end?

*Can God make a sound so quiet only He can hear it?

*Exclusive to God Treatment

1.3. Nonsocial Knowledge Not about People

Does God know the distance between two atoms?
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Does God know the structure of plant DNA?

Does God know the volume of the Atlantic Ocean?
Does God know the length of the Amazon River?
Does God know the number of rings around Saturn?
Does God know the number of moons around Mars?
Does God know the height of Mount Everest?

Does God know how many hairs a lion has?

Does God know how much a dolphin weighs?

Does God know the pressure at the Earth’s core?

Does NewLand/Santa/Ark know the distance betweengmarks?
Does NewLand/Santa/Ark know the form of plant DNA?

Does NewLand/Santa/Ark know the volumes of the ns@a
Does NewLand/Santa/Ark know the length of the Rileer?
Does NewLand/Santa/Ark know the colors of Saturimgs?
Does NewLand/Santa/Ark know the weight of Jupitensons?
Does NewLand/Santa/Ark know the height of Mount feg&?
Does NewLand/Santa/Ark know the number of dogsran€e?
Does NewLand/Santa/Ark know the weight of a blupkim?

Does NewLand/Santa/Ark know the pressure at ththiSazore?

2. Focal Questions
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2.1. Nonstrategic Knowledge about People

Does God know that Richard’s cat is hungry?
Does God know what Kevin's dog is eating?
Does God know the recipe for Alice’s cake?
Does God know the color of John’s new car?
Does God know the length of Fred’s big toe?
Does God know how fast Joey’s heart beats?
Does God know how many teeth Hannah has?
Does God know how many carrots Barry ate?
Does God know how many freckles Sharon has?

Does God know the design on Susan’s dishes?

Does NewLand/Santa/Ark know that Richard’s catusdry?

Does NewLand/Santa/Ark know that Benjamin’s dog egfgs?
Does NewLand/Santa/Ark know that Alice’s shirtes?

Does NewLand/Santa/Ark know that John’s brand namiscblue?
Does NewLand/Santa/Ark know that Fred'’s toe is iocl long?
Does NewLand/Santa/Ark know that Joey’s heart beaitskly?
Does NewLand/Santa/Ark know that Hannah has foorteeth?
Does NewLand/Santa/Ark know that Barry ate nineata?

Does NewLand/Santa/Ark know that Sharon bakes cakbslour?

Does NewLand/Santa/Ark know that Susan’s disheg@en?
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2.2. Strategic Negative

Does God know that Brian drinks and drives?

Does God know that Troy is robbing a bank?

Does God know that John cheats on his taxes?
Does God know that Jane has stolen a car?

Does God know that Jen lied to her mother?

Does God know that Donald is taking bribes?

Does God know that Jan spread rumors about Pam?
Does God know that Joe cheated on his quiz?

Does God know that Nicole steals from friends?

Does God know that Sue stopped loving her husband?

Does NewLand/Santa/Ark know that Brian lies todasl?

Does NewLand/Santa/Ark know that Troy calls Bilgdonames?
Does NewLand/Santa/Ark know that John cheats ohdnsework?
Does NewLand/Santa/Ark know that Jane steals Joeth money?
Does NewLand/Santa/Ark know that Jen lies to h&tess?

Does NewLand/Santa/Ark know that Donald beats ugkwads?
Does NewLand/Santa/Ark know that Jan spreads hestsPam?
Does NewLand/Santa/Ark know that Joe cheats oquizzes?

Does NewLand/Santa/Ark know that Bob runs away flaome?
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Does NewLand/Santa/Ark know that Sue picks on ditios?

2.3. Strategic Positive

Does God know that Lynn gives regularly to charity?
Does God know that Frank is kind to children?

Does God know that Susan goes to college?

Does God know that Michael loves his parents?
Does God know that Ann gives to the homeless?
Does God know that Jane works at a hospital?
Does God know that Pete will discover a vaccine?
Does God know that Kate is hosting a party?

Does God know that Sam hopes to raise children?

Does God know that Billy helps old ladies?

Does NewLand/Santa/Ark know that Lynn does her ebaicely?
Does NewLand/Santa/Ark know that Frank is kinditofhends?
Does NewLand/Santa/Ark know that Susan works hisgl@ool?
Does NewLand/Santa/Ark know that Michael lovesgasents?
Does NewLand/Santa/Ark know that Ann gives to tbmbless?
Does NewLand/Santa/Ark know that Jane makes henda happy?
Does NewLand/Santa/Ark know that Pete is honest fhignds?

Does NewLand/Santa/Ark know that Kate is quite geng?
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Does NewLand/Santa/Ark know that Sam always help$riends?

Does NewLand/Santa/Ark know that Billy helps oldi&s?

55



