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Models of social preferences have been atthe fore of research in decision
science seeking to explain strategicbehaviorin experimental games. However, the
source of the behavioral consistency these approaches seekto model could originate
from a motivation to conformto and enforce social norms. Across four studies, the
rationality of strategic choices in monetary games is measured as well as whether
beliefsabout the behavior and expectations of others are associated with pro-social
decision making. Overall, the norms of everyday life may be difficult to manipulate
reliably in traditional lab tasks, but measuring beliefs about salient norms consistently

tracks the behavior of cooperators and defectors in social dilemmas.
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Part 1: A Rational Species

Scientific approaches to understandinghuman cooperation are motivated by
different theoretical perspectives that help specify the research questions of interest
and provide a framework for interpreting results. The current work examines a
psychological account of cooperation with roots in decision theory, but its motivation s

better understood by placingit within historical context and explanatory space.

At their broadest, theories of human cooperation can operate at the level of
evolutionary function, ultimate explanations, or the level of social and psychological
instantiation, proximate explanations (Scott-Phillips, Dickins & West, 2011). Ultimate
explanations seekto answer the question of why cooperative behavioris adaptive or
stablein equilibrium, whereas proximate explanations answer the question of what
underlyingmechanisms generate and sustain cooperation. Asaresult, theories of
ultimate causationarerooted in the direct (personal) and indirect (kin) reproductive
benefits of cooperating?, whereas theories of proximate causation are embedded in
either the social institutionsor psychological tendencies of cooperative agents (Scott-
Phillips, Dickins & West, 2011). The purpose of the present work is to test a proximate
explanation for cooperationthat focuses onits psychological underpinnings from the
perspective of individual decision theory, though a more sociological view will also be
commented on in the general discussion. In particular, Study 1 examines the extentto

which behaviorin cooperative lab experiments can be explained astheresult of a

! This is true even for “multi-level” or “group selection” accounts (see, e.g., Lehmann, Keller, West & Roze,
2007).



consistent, goal-directed, process, while Study 2 investigates whetherthe underlying
nature of this process is a concern for the welfare of others or primarily the result of

social pressure.

Sociological and psychological explanations often describe patterns of behavior
at different levels of analysis (e.g., macro vs. micro), but psychological theories
themselves can be situated within different levels. Forinstance, intheinformation-
processingapproach to cognitive psychology, a useful division has been to explain
behavioratthe level of the cognitive computation being performed, the level of the
mental representations and algorithms used in performingthat computation, and at the
biological level in which the algorithmis physically realized (Marr, 1982; Pylyshyn, 1999).
The value of these divisions isthat some behavioral patterns are best explained at the
level of biology (e.g. poor performance on an Ishihara color vision taskdue to a missing
or shifted photoreceptor), whereas others are better accounted for at higher levels of
processing (e.g. when that same individual nevertheless chooses clothes which actually
“match” due to transformingthe inputs from her retina with semanticknowledge of
how those perceptions “should” be paired). In regards to cooperative behavior,
examples of biological explanations are those highlighting the influence of hormones
such as oxytocin and testosterone (see, e.g., Rillings et al. 2012; van Honk, Montoya,
Bos, van Vugt & Terburg, 2010), whereas computational accounts often focus on the

integration of an individual’s higher-level beliefs and preferences?®. The current work

2 These include not only the rational actor model, but also models of heuristic decision making and those
in which beliefs and/or preferences emerge from lower-level attentional and memory processes (see
Oppenheimer & Kelso, 2015 for a representative review of the latter type).



investigates the descriptive accuracy of adoptinga specific computational approach -

the rational actor model from decision theory.

The rational actor model was formalized in parallel with the zeitgeist of
behaviorismin psychology and likewise embraced the analysis of overt behavior without
relying on an analysis ofinternal mental processes. Assumptions were no longer made
aboutthe nature of “preferences” (e.g. that they be hedonic), but rather preferences
became synonymous with the observable choices that “revealed” them, as were
subjective beliefs through choices over lotteries (Samuelson, 1937; von Neumann &
Morgenstern, 1944; Savage, 1954). As long as decision making conformed to several
assumptionsregarding consistency (e.g. that choices be transitive), behavior could be
represented by a functional form and predicted “as if” it were maximizinga goal (utility),
without an account of the underlying motivation for that goal or the process leadingto
goal pursuit. Atthetime,this abstraction wasviewed as a positive; it meant the model
could be applied to behavior resulting from both conscious and unconscious processes,
as well as expanded to account for the actions of groups, firms, machines, and non-
human animals alike (Binmore, 2010; Gintis, 2009; Bowles & Gintis, 2011). But with the
dawn of the computational view of the mind duringthe cognitive revolution,
psychologists turned to rational choice not only for an accurate predictive account of
behavior, but also for a theory of the actual cognitive processes resultingin that
behavior. Thisled to new empirical programsin psychology from the computational
level (e.g. Kahneman & Tversky, 1979) down to the biological (e.g. Kable & Glimcher,

2007), which continuetoday. Andinthe area of strategic decision making or



interdependent choice, this led specifically to the field of behavioralgame theory

(Camerer, 2003).

Analytical game theory applies rationalchoice analysis to strategicinteractions
where no one person can unilaterally determine the outcome for all partiesinvolved.
The subjective value of possible strategy profiles (complete plans of action for all agents
involved)is represented as a “payoff” and agents are often predicted to choose the
strategy that maximizes this goal given their beliefs about the knowledge and payoffs of
other players (i.e. games are often analyzed usingthe Nash equilibrium solution
concept). Thestructure of these payoffs defines the type of game beingplayed, e.g.,
social dilemmas are defined as games in which one’s personal payoffis always
maximized by choosinga particular strategy (the defection strategy), but the total
payoffto all playersis maximized when everyone chooses a different strategy (the
cooperative strategy)®. Atits inception, empirical tests of game theoretic predictions
entailed assigning monetary paymentsto strategy profiles, definingthe game type
based on the structure of personal payments, and then comparingreal-world behavior
against the Nash equilibria predicted for self-regarding money-maximizing agents.
While this simplifyingassumption is a natural starting point that has proven pragmatic
when behaviorisfiltered through certain social institutions, e.g., competitive markets

(Smith, 1962), it need not be the case. In particular, the theory of rational choiceis no

3 Let C = the cooperative strategy, D = the defection strategy, and CD correspond to the situation in which
the first player cooperates and the second defects. Formally, a social dilemma is defined by the following
payoffs to the first player: CD< DD < CC < DC with an additional assumption that CD + DC < 2(CC) so that
defection is a dominant strategy for both playersand there is no gain from taking turns playing Cand D
(Gintis, 2009).



less threatened by socially motivated or social-context dependent preferences thanitis
by state-or time-dependent ones, provided that decision makingis consistent within
the state, time, or social-context the agent finds herself*. With thisin mind, Andreoni &
Miller (2002) conducted influential work seeking to describe nature of “social
preferences” in a non-strategictask referred to as the dictatorgame (DG). Andin the
current work, Study 1 was designed to extend these earlier findings both within a more
strategic setting (an experimentalsocial dilemma) and across strategicsettings of the

same type (i.e., anothersocial dilemma framed differently).

In the DG, participants are organized into pairsand one person, the dictator, is
given an endowment of money, typically $10, which she may divide between herself
and the other person, therecipient. Therecipient makes no decisionsin thistaskand
has no means of protestingthe allocation®. Because participants are paired
anonymously and paymentsare madein private, any deviation by the dictator from
keeping all of the endowment is often viewed as a measure of her social preference.
Andreoni & Miller (2002) introduced “tokens” into this task and had participants make a
series of DG choices that differed only in the exchange rate of tokensto “points” for
each player, which were later converted into money. By utilizingdifferent exchange
rates, the authors created different budget constraints that would not affect the choices

of money-maximizing agents, but could affect those with social preferences. Andreoni

4 Gintis & Helbing (2015) exemplify this view when they argue that, “These state-dependent aspects of
preferences render the empirical estimation of preferences somewhat delicate, but they present no
theoretical or conceptual problems.” p. 37

> This makes the DG not technically a “game” as there is no strategic interaction.



& Miller (2002) found that the vast majority of participants made choices across games
consistent with the axioms of rational choice. This meantthatthe behaviorofa
majority of participantswas rationalizable - their social decisions were internally
consistent with one anotherand could therefore be modeled by a functional form that
the individual acted “asif” she was tryingto maximize. In particular, 43% could be fit
exactly with a standard utility function while the remainder could be categorized as
closely approximating one. However, only 47.2% of participants could be fit with a
money-maximizing utility function (perfect selfishness), whereas 30.4% consistently
preferred equal payments (Rawlisans/Leontief), and 22.4% acted in line with utilitarian
values — consistently preferringthe agent with the higher exchange rate (perfect
substitutes). Thefindingofrelatively coherent, yet heterogeneous, social preferencesin
non-strategicsettings was subsequently supportedin a richer DG design (Fisman, Kariv
& Markovits, 2007) and later expanded to predict subsequent behaviorin a strategic
setting (Yang, Onderstal & Schram, 2016). In addition, work on the general consistency
of social behavior across different game types (Blanco, Engelmann & Normann, 2011),
within the same type of game over time (Volk, Thoni & Ruigrok, 2012; Mao, Dworkin,
Suri & Watts, 2016), or both (Yamagishi et al., 2013) has broadly found support for
consistency at the aggregate level (in terms of the overall distribution of choices) that
decreases when analyzed for individual subjects. Inthe current work, Study 1 addsto
thisliterature by examiningindividual level consistency both within and between two-

person social dilemma tasks at a single time point. By focusing on a single game type in



a single experimental session, Study 1 will help establish a lower limit on the proportion

of rationalizable decision makers in anonymous one-shot experimental social dilemmas.

While finding that social decisions are amenable to rational models supports
game theoreticapproachesto understanding behavior, the underlying nature of these
preferences, such as those reported by Andreoni & Miller (2002), remains an active line
of research. In particular, while the anonymous DG controls for strategic concerns such
as the fear of reprisal or reputation building, the motivation to not violate social
expectations could still be the true cause of pro-social behavioras opposedto a genuine
concern for the welfare of others. Thisideais supported by findings from Handgraff,
Van Dijk, Vermunt, Wilke, and De Dreu (2008) who employed an innovation on the
ultimatum game (UG) designed by Suleiman (1996). The standard UG allows the
recipient of a dictator (now “proposer”) allocationto respond by either accepting the
offer, in which case it is carried out, or rejecting the offer, in which case both players
end up with nothing. In Suleiman’s (1996) version, choosingto reject an offer resulted
in the offered split beingreduced/discounted by a known factor, 8. If 3 =0, “rejecting”
has the same effect as the standard UG (both players received nothing), butif & =1 then
“rejecting” has no effect on the outcome and the players are effectively in a DG.
Suleiman (1996) and Handgraafet al. (2008) varied 6 and both found that proposers
made significantly more generous “offers” when & = 1 (they were playingthe DG) than
when & was high but not exactly 1 (0.8 or 0.9). Handgraafet al. (2008) argue that,
essentially, competitive norms/expectations are activated when the recipient hasany

power to retaliate (0 = 0.8 or 0.9), but that norms of social responsibility are activated



when therecipientis powerless (6 = 1). Thisis to say that the source of consistent pro-
social preferences may be an underlying preference to conform to the prevailing social
norm as opposed to reflecting an actual “taste for fairness” (a point developed more
fullyin DeWitt, 2017b). In the current work, Study 2 contributes to this literature by
employinga DG that varies both social expectationsand social relationships to more

clearly map the motivational dynamics of pro-social behavior.

Study 2 conceptuallyreplicates the work of Dana, Cain & Dawes (2006) who
provided a more direct test of the social expectations hypothesis by conductinga
standard $10 DG and then presenting dictators with an unexpected opportunity to
“exit” the game by accepting $9 instead of havingtheir DG choice carried out. Ifa
participant accepted the $9 exit payment, the recipient of their DG choice would never
be informed about the DG opportunity. So while accepting $9 was dominated by the
$10 DG, if some participants act generously to avoid violating the recipient’s
expectations they may prefer the quiet exit. Dana et al. (2006) found that a significant
proportion of dictators chose to exit (28% and 43% in Studies 1 and 2 respectively), and
this finding was verified in a more rigorous design by Broberg, Ellingsen & Johannesson
(2007), who found that only 36% of participants had exit reservation prices consistent
with selfish or social preferences (i.e. only 36% of participantsdemanded at least the
dictatorendowment to exit usinga Becker-Degroot-Marschak procedure). In addition,
when Dana et al. (2006) introduced an alternative design whereby recipients would
never find out why they were receiving the amount given to them in the DG, exiting

nearlyvanished altogether - further supportingthe view that the expectations of (even



anonymous) others can influence decision making. These results were bolstered by the
findings of Dana, Weber & Kuang (2007) that dictators exploit “moral wiggle room” to
behave in a money-maximizing fashion when, forexample, they have plausible
deniability due to common knowledge that a random timer may cut them off before

decidingandinstead enacta random allocation.

Although the research above calls into question the robustness of assuming
socially motivated preferences, recent results complicate thisinterpretation. In
particular, van der Weele, Kulisa, Kosfeld & Friebel (2014) replicated the plausible
deniability treatment of Dana et al. (2007) with 2" movers in a two-person trust game
(TG) and a moonlighting game® and found no effect of introducing “wiggle room” in
eithertask. Structurally, 2" movers in these tasks are effectively playinga DG with an
endowment determined by the other participant (1°*mover) instead of by the
experimenter. Forexample,inthe TG, both participants receive the sameiinitial
endowment and the 1°* mover, the investor, makes a choice of whether to invest any/all
of their money by sendingit to the other participant, the trustee. Anyamountsent by
the investor will be increased by a known multiplier and then the trustee faces a
decision of whether or not to return any/all of the investment back to the investor (who
cannot retaliate, thus placingthe trustee in the role of dictator). Findingthat trustees
do not exploit plausible deniability to keep more money for themselvesinthe TG (or

punish lessin the moonlightinggame), while they did keep more in Dana et al.’s (2007)

® The moonlighting game was a punishment version of the TG. Both players started with a large
endowment, the 15t mover could take from the 2" mover, and then the 2" mover could punish the 15t
mover at a cost.
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DG, van der Weele et al. (2014) hypothesize that social preferences are more robust
than social image concerns when agents have morally relevant information about their
interaction partner (e.g. based on their decision to trust the 2" mover). Inthe current
work, Study 2 tests this explanation in an exit-version of the DG using participants that
dictators presumably already have morally relevant information about —their own
friends. However, thisapproach presupposesthat decision makingisinternally

consistent/rationalizable in these settings, which is the focus of Study 1.

Study 1

Study 1 seeks to examine behavioral consistency both within and between social
dilemma tasks. To thisend, a two-person sequential-move monetary Prisoner’s
Dilemma (PD) was introduced because 2" mover choices control for strategic concerns
and are thoughtto be an indicator of stable social preferences (see Figure 1). To
measure between-task consistency, participants were instructed that they would be
completingtwo separate tasks that were both, in fact, structurally the same (i.e., PDs).
Thisidea was reinforced by describing the tasks differently (see next section),
presenting separate quizzes on each task, and compensating participants from their own
and others’ decisionsin one randomly selected round from within each task. To
measure within-task consistency, participants made four decisions in each PD framing
that differed in their temptation to defect by lowering the benefit from mutual

cooperation and increasing with the benefit from mutual defection.
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Cooperate Defect
Other person: Other person:
Cooperate | $7 $10
You: $7 You: $0
Other person: Other person:
Defect $0 $3
You: $10 You: $3
Cooperate Defect
Other person: Other person:
Cooperate | $14 $17
You: $14 You: $7
Other person: Other person:
Defect $7 $10
You: $17 You: $10

Figure 1. An example of the two different monetary Prisoner’s Dilemmas used in Study
1. In both games, a money-maximizingagent’s dominate strategyis to defect.

A consistent decision maker was defined as a person whose pattern of choices
could be represented by a functional form and analyzed usinganalytical or psychological
game theory. A well-known example of a goal consistent with the analytical approach is
inequity aversion’ (Fehr & Schmidt, 1999). In this model, a person evaluates the
distribution of goods between herself and others and derives disutility from feelings of
envy if she hasreceived less than average (disadvantageous inequity) as well as
somethingakin to guilt if she receives more (advantageous inequity). Formally, thisis

represented by:

7 Moralists who value the outcome of all parties involved (e.g., utilitarians) or the outcome of the worst-
off in particular (Rawlsians) would also be categorized as consistent by our definition.
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U, =x, —aiLZmax(xj —xl.,O)—ﬂi%Zmax(xl. -x;,0)
n_

n—1 i i

where x; represents the utility i derives from the receipt of good x, nis the number of
peopleinvolved in the distribution, a;is the envy parameter, and 8; is the guilt
parameter. Appliedto the first (top) PD in Figure 1, an inequity averse agent will
cooperate with a cooperatorif 10 —3(10-0) < 7, or, if B > 3/10. However, if B > 3/10, the
function predicts that the agent will also cooperate if the benefits from cooperating
increase which is our test of within task consistency. Likewise, if if B > 3/10, the model
also predictsthat the agent will cooperatein the second (bottom) PD in Figure 1
because 17 - B(10) < 14 for B > 3/10. Therefore, if a person cooperates at a given level
of temptationin one game, between-task consistency requires that theyalso cooperate

at that level of temptationin the other game.

If, instead, agents are motivated by their beliefs about other players’
beliefs/actions (e.g., others’ intentions (Rabin, 1993)) or normative expectations
(Bicchieri, 2006), this too can be modeled, with some restrictions, using the theory of
psychological games (Geanakoplos, Pearce, & Stacchetti, 1989; Battigalli & Dufwenberg,
2009). For example, in Bicchieri’s (2006) norm-based utility function®, agents are
motivated by their own outcome as well as by avoiding norm violations. Assumingthat
a norm to cooperate existsin the PD, in this model a person will cooperate/conformin

the first game of Figure 1 if 10 — k(7-0) < 7, or, if k> 3/7 where k representsthe person’s

8 See the Supplemental Materials for a more detailed description of this model.
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sensitivity to the cooperative normin this social group. However, if k> 3/7, this model
also predicts within-task consistency for situationsinvolving larger norm-violations (i.e.,
those in which the benefits from cooperatingincrease) as well as between-task

consistency because 17 — k(14-7) < 14 for k > 3/7.

Method and Procedures

Participants (N=96, 48% female) were recruited from the Economics subject pool
at alarge U.S. university. They were offered $5 and the opportunity to earn additional
compensation based on theirown and others’ choices. Participantsenteredthelabin
groups of 10 — 18 and were randomly seated at computer stations separated by
dividers. Instructions® were then provided on screen, as well as read aloud, stating that
there were two separate tasks each involving four rounds of decision makingand that
final compensation would be determined by one randomly chosen round within each
task. Thetasksthemselves were sequential-move monetary Prisoner’s Dilemmas (PDs)
framed eitherin the abstract or as a $10 public/private investment decision (referred to
hereafter as a mini-Public Goods Game, mPGG (as in Sigmund, Hauert & Nowak, 2001)).
After introducinga task, order counterbalanced, participants completed a brief quizon
the rules and questions were answered in private. Participants were then informed
that, to maximize their choices, they would make decisions as both 1°t and 2"* mover
(only one choice would be randomly selected to be enacted for real compensation)and

that 2"¥ movers would choose via the strategy method — providinga choice in response

° Full instructions available in the Supplemental Materials



14

to each decision the 1°* mover could make. Decisions were made in private through the
computerinterface and participants were informed of the ID number of their partnerin
each round (after being previously informed that they would never be matched with the
same person twice, across either task). The only difference between rounds was the
magnitude of the benefit from mutual cooperation or defection (see Figure 2) and this
orderwas randomly set to either be ascendingor descendingfor both tasks. After
completing both tasks, participantswere asked about their expectations of other
players’ choices. Toreduce cognitive load, these questions were limited to the actual
2" mover decisions of other players with participants being asked to choose a decile
correspondingto the percent of others choosingcooperationinthe PD and defection in
the mPGG. These predictions were incentivized by paying $1 per correct estimate in
one randomly chosen round from each task ($4 possible®). Followingthese predictions,
demographicinformation was collected before final payments were calculated and

participantswere compensated in private.

Results

2" Movers

Figure 3 summarizes the decisions of participants choosing 2" in both tasks. Of
primary interest, 80.2% (77/96) of participants were behaviorally consistentas 2"

movers respondingto 1°* mover cooperation within all four rounds of each game.

10 For each chosen round, $1 was paid for correctly predicting the percentage of 2" movers who would
cooperate in response to a cooperative 1% mover, and another $1 was paid for their estimate of how
many 2" movers would cooperate in response to 1% mover defection.
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Specifically, if and when roughly 80% of participants cooperated within a task, they also
cooperated in all other rounds in which it was less personally temptingto defect. In
reference to the orderof roundsin Figure 1, this means that these participantsnever
switched from cooperation to defection more than once as the games got more

tempting.



[ERN
()}

Figure 2. Monetary paymentsresultingfrom all four possible pairs of choicesin each round of both the abstractly labeled
Prisoner’s Dilemma (PD) and the investment Prisoner’s Dilemma, which was a mini-PublicGoods Game (mPGG). Payments
are listed in pairs (x, y) with the first payment (x) referring to the row player’s outcome and the second payment (y) referring
to the column player’s outcome. Therightmost columnsindicate the level of sensitivity to the norm of cooperation (k) and
the level of aversion to advantageousinequity (B) that would be necessary for an agent to strictly prefer cooperating with
another cooperatorin that game based on models by Bicchieri (2006) and Fehr & Schmidt (1999).
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Furthermore, of the 77 participants with rationalizable'* choice patterns, 57.1% (44/77)
behaved consistently across tasks as well'? - they switched from cooperation to
defection at the same level of temptation in each task (i.e. acted as if they had a stable
social preference/norm parameter). Forexample, in reference to Figure 1, if a person
cooperated in the first game and then defected in the next three games of one task,
consistency? required also cooperatingin the first game and defectingin the following
3 of the second task. Table 1 depicts the frequency of choice patternsthat were
consistent both within and between tasks. Most notably, 81.8% (36/44) of fully
consistent 2" movers either defected in all 8 rounds or cooperated in all 8 roundsin

response to a cooperative 1° mover.

Table 1.

Distribution of consistent 2™ movers in response to 1 mover cooperation

Cooperated Cooperated
Only at Least | Startingat 2™
Never Y . N8 . Always
Cooperated Tempting Most Tempting Cooperated
P Roundto Roundto P
Defect Defect
Frequency 22 (50%) 6 (13.6%) 2 (4.6%) 14 (31.8%)
(%)

Note. 2" mover data from the 3" most tempting round to defect was lost due to a

coding error

11 Rationalizable/consistent in terms of traditional social preference models such as Fehr & Schmidt (1999)

as well as the norm-based utility function of Bicchieri (2006)
12 Of the 19 participants who were inconsistent within one task, only 1 displayed the same pattern of
inconsistency across tasks as well.
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Figure 3. Percentage of 2" movers choosingto cooperate or defect in response to the decision of the 15 mover (elicited via
the strategy method). *Due to a codingerror, responses to 1°* mover cooperation in the investment Prisoner’s Dilemma with
a multiplier of 1.6 were lost and a majority of these responsesin the abstract Prisoner’s Dilemma were also lost (50*% = 11
of 22 participants).



Empirical Expectations

Figures 4 and 5 display the distribution of participants’ predictionsregardingthe
choices of other 2" movers in their experimental session based on their own 1°t mover
and 2" mover choices in the abstract Prisoner’s Dilemma and the mini-Public Goods
Game. Overall, we find a trend whereby participants who defected as 1°* or 2" movers
were more likely to believe that other participantswould also defect as 2" movers
respondingto a cooperative 1**mover. In the PD, a Kolmogorov-Smirnov test revealed
that 1°* movers who defected held significantly different empirical beliefs than
cooperatorsin the least temptinground to defect, D =.34, p =.009, the 2" |east
tempting, D = .32, p =.01, and the 2" most tempting, D = .3, p = .02, but notin the most
tempting condition ($6 from mutual cooperationvs. $4 from mutual defection), D = .24,
p =.13. However, 2" movers who defected only displayed significantly different
empirical beliefs about other 2" movers in the least tempting round to defect, D = .46, p
<.001. This pattern of findings was reversed in the mPGG where only beliefs about the
2" |east tempting game differed among 15t movers, D = .33, p = .008, but beliefsamong
2" moversin all three games were significantly different between defectors and
cooperators,D=.4, p =.002; D= .44, p <.001; and D = .32, p=.01 in order of decreasing

temptation to defect.
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Figure 4. Cumulative distribution plots of empirical expectations as a function of 1°
mover decision (top row) and 2"* mover decision (bottom row) in the abstract Prisoner’s
Dilemma. Beliefs correspond to the expected percentage of other participants choosing
cooperation as the 2" mover in response to a cooperative 1°*mover in that round.
Predictions were made by choosingone of 10 equally spaced deciles, e.g. 0 corresponds
to the decile from 0 — 10% and 20 correspondsto the decile from 20 — 30%. The x-axis
labels correspond to the payments from mutual cooperationand mutual defectionfor
thatround.
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Figure 5. Cumulative distribution plots of empirical expectations as a function of 1°*
mover decision (top row) and 2" mover decision (bottom row) in the mini-Public Goods
Game. Beliefs correspond to the expected percentage of other participants choosing
cooperation as the 2" mover in response to a cooperative 1°*mover in that round.
Predictions were made by choosingone of 10 equally spaced deciles, e.g. 0 corresponds
to the decile from 0 — 10% and 20 corresponds to the decile from 20 — 30%. The x-axis
labels correspond to the payments from mutual cooperationand mutual defection for
thatround.

Discussion

Rational choice models have been invoked to explain cooperative behaviorin
experimental social dilemmas, but these theories are only tenable if decision makingis
internally consistent. Study 1investigated this basicassumptionboth within and
between two-person sequential-move Prisoner’s Dilemmas that were framed differently
yet remained structurally equivalent. Of particularinterest was 2" mover behaviorin
response to a cooperative 1°* mover, because strategic motives/fears are eliminated

under these circumstances. Inresponseto cooperative 1°* movers, the preferences of
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2" movers were fairly well-behaved within a particular social dilemma task (~80%
consistent within both tasks), but less-so between tasks that had the same incentive
structure (~57% of that 80%). The within-task consistencyisarguably good news for
rational approaches, especiallyin light of findings from related tasks that show, e.g.,
that significantly less than 100% of participantschoose optionswhich are both
personally and socially dominate (Kimmerli, Burton-Chellew, Ross-Gillespie & West,
2010) — presumably due to confusion, cognitive errors, fatigue, boredom, etc. Likewise,
the decreasein consistency across tasks could be explained by errors, novelty-seeking,
moral licensing, or another competing decision making process. Supportingthisview is
the findingthat 2/3 (22/33) of the participants who were consistent within both tasks
but not between both tasks switched from cooperationto defection in the second task
at only one level of temptation different from their switching pointin the first task (and
5 participants switched from complete cooperation to complete defection!). Aless
favorableinterpretation of these findings is that only 45% of the participants (44/96)
behaved consistently withinand between social dilemmas under conditions which
should maximally encourage consistency (binary choice two-person dilemmas
conductedinthe same time period and presented in either ascending or descending
order of temptation). Furthermore, the vast majority of completely consistent choosers
either defected or cooperatedin all 8 rounds which leaves little room for a more

nuanced social preference/norm models to explain behavior.
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Study 2

Although theresults of Study 1 provide mixed evidence, even findingthat
strategic situations are amenable to rational choice analysis leaves open the question of
whether pro-social actions reflect an underlying preference for fairness or simply a
preference to gain/avoid social approval/disapproval. Dana et al. (2006, 2007) provided
evidence in favor of one answer (conformingto expectations), while van der Weele et
al. (2014) more recently found that pro-social behavior was unaffected by a
manipulationthat decreased the social image consequences of a self-interested choice.
The authors attributed this finding to the fact that their decision makers gained morally
relevantinformationabout the other person through theirinteraction and concluded
that preferences for fair outcomes may be more robust than previously estimated.
However, van der Weele et al.’s (2014) design confounded the additionalinformation
gained about the other person with the reciprocal social context in which they interact —
an element that was absentin Dana et al.’s original designs (2006, 2007) and may
establish expectationsof equal treatment (see, e.g., Bicchieri, Xiao & Muldoon, 2011).
Therefore, it could be the fact that this decision is embedded into a richer socio-
relational context, with its associated norms, that motivates reciprocity as opposed to
the morally relevantinformation gained aboutthe “type” of agent affected by their
choice. Study 2 seeks to disentangle these explanations usinga modification of the

dictator game from Dana et al. (2006).
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Method and Procedures

Participants (N=486, 44% female) were recruited from Amazon’s Mechanical
Turk Marketplace in exchange for a small payment'3. Between-subjects, participants
played a dictator game with either a random participant froman unrelated studyora
friend whom they listed at the start of the survey. Thosein the friend condition were
asked to provide the e-mail address and first name of a friend to possibly receive a small
electronicAmazon gift card in connection with the study, but no furtherinformation
was provided about the task at that point. Participants also providedinformationon
how longthey knew their friend and how connected they felt to their friend on core
values (based on Bartels, Kvaran & Nichols, 2013). In both conditions, instructions were
provided through Qualtrics survey software and described the dictator game in the
abstract followed by quiz questionson therules. Next, participants were informed of
the specifics - they were being given $10 to allocate between themselves and the other
person (in $1 increments). In addition, between-subjects, participantswere informed
that their recipient would receive an e-mail message alongwith the allocation either
explainingthe circumstances leadingto their payment or not (similar to Study 2 of Dana,
Cain & Dawes, 2006). Specifically, the e-mail sent in the full information condition
began with, “A friend** of yours recently participatedin an online study where they

were given $10 and asked to allocate that money between themselves and a friend.

13 Qualifications were U.S. residence and an approval rate greater than or equal to 90% on prior work.

14 The stranger condition e-mail read as follows, “In a recent online study, a participant was given $10 and
asked to allocate that money between themselves and a randomly assigned person from a previous study,
which was you. This person decided to keep S whileallocating$S__ toyou.” The wordingin the “no
information” condition was the same for both types of recipients.
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You were chosen as their friend/recipientand they kept$S__ whileallocatingS___ to
you.” Alternatively, the e-mailinthe no information condition did not describe the
circumstances leadingto therecipient’s payment, “We run research studies through
Amazon and as a result of a recent study you have been chosen to receive S and are
therefore [not] receiving an electronic Amazon gift card for this amount.” Thisresulted
in a 2 (recipient:stranger vs. friend) x 2 (information: full vs. none) between-subjects
design. After makingtheir allocationdecision, participants were presented with an
unexpected opportunity to “exit” the game by accepting a $9 personal bonus payment
(with S0 going to the recipient) along with a guarantee that the recipient would never
be sent a message about the task/theirinitial S10 allocation. Followingthe “exit”
decision participants completed several demographic questions before submitting their

survey.

If altruisticbehaviorinthe DG is primarily caused by socially motivated
preferences, theincrease in morally relevant informationabout the recipientin the
friend condition should resultin an interaction whereby dictators only exit on strangers
who are given no information aboutthe reason for their gift card amount. However, if
seemingly altruisticbehaviorin the DG is a function of the relationship context and the
expectations/normsassociated with it, dictators are predicted to exit the game when
information about the taskis provided to the recipient independent of whether the

personis a friend or stranger, and not otherwise.
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Results

Initial allocations

Figure 6 depicts the distribution of dictator allocations for each condition as well
as the proportion who later exited the game for $9. Table 2 displays the conditionaland
marginal mean amount kept by dictators. A2 x 2 factorial ANOVA conducted on the
amount kept revealed no main effect of recipient type, F(1, 482) = .33, p = .57, no main
effect of information, F(1,482) =.1, p =.753, and no interaction, F(1,482) = .22, p = .64.

Similarly, a Kruskal-Wallis H test showed no significant difference between mean ranks,

x(3,N=486) = .81, p = .85.

Table 2.

Average (standard deviation) and median kept by dictators

Full Information

No Information

. M: 7.55 (3.17) M: 7.74 (2.87)
Friend Mdn: 10 Mdn: 10 7.65 (53.02)
M: 7.81 (2.48) M: 7.77 (2.20)
Stranger Mdn: 9 Mdn: 8 7.79 (52.34)
7.69 (2.82) 7.76 (2.53)

Note. Mean (standard deviation) and median of the amount of money kept, in dollars,

by the dictators from the initial 510 endowment.
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Figure 6. Frequency of dictator allocations (amount kept) by condition and exit decision.
Recipient condition is denoted by F (friend) and S (stranger) while the information
condition isdenoted by + (full information) or — (no information). The 5% (24/486) of
dictators who initially kept less than $5 are not shown for visual clarity, but the full
distribution can be found in the Supplemental Materials.

Exit decisions

Table 3 reports the percentage of participants choosingthe exit optionin each
condition. Alogisticregression®> confirmed that exiting did not differ significantly as a
function of recipient type, OR = 1.16, 95% CI [.78, 1.71], the information provided to
recipients, OR = 1.08, 95% CI [.73, 1.60], nor their interaction, OR= .61, 95% CI [.78,

1.71]. However, consistent with Broberg, Ellingsen & Johannesson (2007), we found

15 Recipient variable was dummy coded with the stranger condition as the reference group and the
information variable was dummy coded with no information as the reference group.
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that participantschoosingto exit kept significantly less for themselvesin theirinitial
dictator choices, Myept = $6.87 and $8.08 for those who exited and did not exit

respectively, 1(484) = 4.63, p < .001.

Table 3.

Percent of dictators choosing the “exit” option

Full Information No Information
Friend 29.0% 32.7% 30.8%
Stranger 31.0% 24.6% 27.8%
30.0% 28.4%

Note. Proportion of participantsin each condition who chose to “exit” by accepting a $9
personal paymentinstead of havingtheir dictator choice enacted and a message sent to
their recipient.

Discussion

The purpose of Study 2 was to examine strategic behavior when the influence of
morally relevantinformation about one’s interaction partner wasisolated fromthe
influence of the socio-relational context in which thatinformation is typically
encountered (asin van der Weele et al., 2014). While several patterns of behavior were
hypothesized, the results do not seem to readily align with any simple explanations.
Table 4 outlines predictionsfrom several stylized accounts of social motivation in terms
of expected initial dictator gifts ranked from the most generosity-inducing condition (1)
to theleast (4). The starsindicate situationsin which a theory could predict exiting for
S9. Thereis a lotof gray area inthe table, e.g., a norm-conformer may believe there are
different norms for friends and strangers or not, may have internalized norms for
friends even in the absence of expectations or not, etc. Likewise, a person motivated by

reputational concerns may still give to a friend that receives no information about the
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reason for their gift card because she can take credit for it after the experiment and still
get the gain in esteem, or it may not be worth the effort. However, no one theory, no
matter how loosely applied, appearsto predict a failure to replicate Dana et al.’s (2006)
exit findings in the stranger conditionsas well as the relatively equal giving/exiting
across allinitial conditions.

Table4.

Qualitative theoretical predictions for Study 2

$-Maximizer Norm- Max(Reputation) | Inequity Averse
Conformer
+ - + - + - + -
4 4 1* 3 1 2 25 25
4 4 2* 4 3 4 25 25
Info-Based Moral Virtue No Responsibility Friend Lying
+ - + - + - + -
1.5 1.5 2.5 2.5 1* 2.5* 1,4 1,4
3.5 3.5 2.5 2.5 2.5* 4* 25 25

Note. Info-Based refersto making a conditional decisionbased on the morally relevant
information the dictator has about the recipient. Moral Virtue is meant to capture
utilitarian or Rawlsian preferences. No responsibility refers to those who act
altruistically to avoid feeling responsible for low allocations; and, Friend Lying refers to
those who include theirown (1) or a fake (4) e-mail in the friend condition®®.

16 The measure of “connectedness” to the friend was included, in part, as a subtle of dishonesty but no
correlation was found between how similar a person viewed themselves to their friend and their initial
dictator allocation, r =-.07, p = .30, nor their exit decision, r=.02., p=.73.
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General Discussion

Psychological explanationsfor strategic behavior may be rooted in instrumental
goalsthatare consciously or unconsciously pursuedin social situations. If so, decision
making should conformto assumptionsregardinginternal consistency and researchers
need only map out this distribution of motives. However, the current work sheds doubt
on the universality of thisapproach. In particular, underarguablyideal circumstances,
only half of participants displayed rationalizable behavior both within and between
social dilemmas in Study 1. Moreover, the consistent half was made up almost entirely
of those that either always defected or always cooperated which leaves little room for
more exoticmodels/motivations. However, this findingopensthe doorto the question
of what decision processis actually generatingthe “inconsistent” data. Whilethe
potential for boundedly rational explanationsisinfinite, a research program organized
around heuristic-based accounts (e.g., Rand et al., 2014) or perceptually-based ones

(e.g., Jiang, Potters & Funaki, 2014) may prove more fruitful.

However, another alternative is that the rational choice approach requires a
paradigm shift. In particular, the methodological individualism that has produced so
many insights may be runningup against the reality of a non-reductive world. For
example, perhaps quantum approaches to game theory with their entangled
preferences better approximate the psychology leadingto social decisions (e.g., Eisert,
Wilkens & Lewenstein, 1999). Or maybe it is time the field follows economist Vernon
Smith in rediscoveringfirst principles from Adam Smith’s Theory of Moral Sentiments.

Smith (2015) argues that social behavioris best described as rule-based, which is similar
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to Bicchieri (2006) except she consciously acknowledges the move towards
individualism and embeds rules into conditional preferences — choices made
consistently conditional on the agent’s beliefs about the social context of her choice.
However, Smith (2015) adopts an older philosophical position whereby preferences are
not just socially constructed in the sense that society provides the inputsinto a person’s
then-individual preference, but that preferences can only be accurately understood
within theirsocial context. AsSmith (2015) phrasesit, “A rule maps context, inclusive of
the available set of outcome payoffs, into an action, but the resultingoutcome only has
meaningin the context (circumstance) thatled to the action and is not separable from
the context. Equilibrium, ifthe concept applies,isin rule space and stems from
empathy, but more significantly, from mutual empathyasin the Theory of Moral
Sentiments” p. 186. So, when researchers attemptto measure non-strategic
preferences via the dictator game (Study 2) or strategy method (Study 1), they may not
be uncoveringthe “true” nature of the individual but rather merely observingthe noise

resulting from a choice out of context (or rules out of equilibrium).
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Part 2: A Social Species

There is evidence that from a very early age (Kovacs, Teglas & Endress, 2010),
and possibly to a degree not observedin non-human primates (Horner & Whiten, 2005),
people begin representingand beinginfluenced by the beliefs and practices of humans
around them. Thistendency, alongwith others?, leads to the emergence and
maintenance of culturally specificnorms — rules of behavior that are a function of what
is commonly done and/or what is commonly approved and disapproved by relevant
others (Cialdini, Reno & Kallgren, 1990). Norms dictate everythingfrom the conventions
of fashion to the rituals of religion, but the current work focuses on their particular
influence in social dilemmas —situations in which personal interests are at odds with
collectiveinterests. Inthis domain, (internalized) social norms and norm-enforcement
mechanisms may sustain cooperation towards collective welfare, but testing this claim
requires an operational definition of norms and a model of theirimpact on behavior.
The purpose of the present work is to test an operationalization of norms provided by
Cristina Bicchieriin her 2006 book, The Grammar of Society: The Nature and Dynamics

of Social Norms.

Norms operate by establishingshared expectationsregardingtherights, duties,
and actions/consequences of agentsin social roles. Bicchieri (2006) refers to beliefs
aboutthe anticipated actionsof othersin a social role as empirical expectations and

defines descriptive norms as those requiringonly these beliefs to induce conformity. In

! See, e.g., Chudek & Henrich, 2011
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practice, this means that descriptive norms are sufficient to facilitate coordination
among aligned interests, such as which side of the street to drive on. Meanwhile,
Bicchieri (2006) refers to beliefs about the rights and duties associated with social roles
as normative expectations, which correspond to the anticipated approval or disapproval
by relevant others towards actionsin a role. Social norms are then defined asthose
requiring both empirical and normative expectationsto induce conformity. Bicchieri
(2006) argues that these are necessary for motivating cooperationamong competing
interests, such as resistingthe urge to rubberneck once drivingon the “right” side of the
road. However, unlike descriptive normsto coordinate, social norms to cooperate
require the additional condition that agents either view others’ normative expectations
as legitimate (i.e., haveinternalized the norm) or expect that conformity/violations will
be rewarded/punished either symbolically through gossip and the gain/loss in social
status, or non-symbolically through inclusion/exclusion and material rewards/sanctions

(Bicchieri, 2006; Gintis & Helbing, 2015; Andrighetto, Grieco & Tummolini, 2015).

More formally, Bicchieri (2006) defines a social norm for a given population Pas
a behavioralrule Rfor situations of type S (where S can be represented as a mixed-
motive interaction)if there exists a sufficiently large subset of conditionalnorm

followers, P € P, such that, for each individual i € P:

1) iknowsthata rule R existsand appliesto situations of type S
2) iprefersto conformto Rin situationsoftype S on the conditionthat:
a) ibelievesthata sufficiently large subset of P conformsto R in situations
of type S (empirical expectations);
and either
b) ibelievesthata sufficientlylarge subset of P expectsito conformto R in
situationsoftype S (normative expectations);
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or
b’) i believes thata sufficiently large subset of P expects i to conformto R in
situationsoftype S, prefers i to conform, and may sanction behavior.

While the above conditionsare necessary for a social norm to exist, a social norm R is
followed by population P if there exists a sufficiently large subset of norm followers, P¢
C P, such that, for each individuali € Py, conditions 2(a) and either 2(b) or 2(b’) are met
foriand, as aresult, i prefers to conform to R insituations of type S. In words, Pcis the
subset of a group who know abouta norm and have a conditional preference for
conformingto it, and Pris the subset of conditional followers who believe their empirical
and normative expectations have been met and actually do conform, though these
thresholds can be heterogeneousin the populationand mayvary across norms within
the same person. The definition of a descriptive normis the same as above except

conditions 2(b) or 2(b’) do not need to be met for norm compliance.

Having defined norms, Bicchieri (2006) imbeds the concept into the rational
actor model of individual decision makingto predict behavior. Rationalchoice theories
model decision makingas a function of anindividual’s beliefs (subjective priors),
preferences, and constraints but traditionally do not attempt to explain the underlying
source of these beliefs and motives (Binmore, 2010). The framework of analytical game
theoryis then used to analyze the behavior of rational agentsin strategicinteractions -
those where each individual’s outcome is a function of both theirown and others’
choices, such as in social dilemmas. Empirical tests of game theoreticpredictions began

with the simplifyingassumptionthat preferences were motivated by narrow short-term



39

self-interest, but a recent trend in behavioral economics has sought to improve the
descriptive accuracy of these models by defining which social preferences can be
explicitly modeled as argumentsin an individual’s objective function (e.g., Rabin, 1993;
Fehr & Schmidt, 1999). Alternatively, Bicchieri (2006) argues® that the behavioral
regularitiesin lab games that the social preference approach seeks to model could be
capitalizing on a different source of behavioral consistency — that of following social
norms. Thisis to say that, within a particular social role or social group, and over a
short enough time scale, (internalized) social norms will manifest themselves as
stable social preferences that conform to the tenets of rational choice theories, but
that this approach will systematically fail at predicting behavior across domains,

reference groups, and time periods.

Because Bicchieri’s definition of norms assumes that motivation is conditional on
a person’s beliefsabout whatis commonly done and what is commonly approved of,
her approach necessarily falls under the purview of psychological game theoryinstead
of traditional game theory (see Geanakoplos, Pearce, & Stacchetti, 1989; Battigalli &
Dufwenberg, 2009). The definingcharacteristic of psychological games is that payoffs
depend on beliefs (about others’ choices and beliefs) and not just on the actions players
take. This meansthat tests of Bicchieri’s (2006) model require measuring both empirical
and normative expectationsalong with an individual’s sensitivity to the active norm(s) in

the environment (i.e. their threshold for conforming). With thisin mind, Bicchieri and

2 A position held by Binmore (2010), Gintis (2010), Kimbrough & Vostroknutov (2013), as well as Gintis &
Helbing (2015).
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colleagues have experimentally elicited beliefs with a focus on tasks involvingnorms of
fairness, trust, and reciprocity. A samplingof the findings from this group includes
results suggestingthat reciprocity is a norm but trustingis not (Bicchieri, Xiao, &
Muldoon, 2011), that empirical expectations for fairness are more motivatingthan
normative ones when they are at odds with one another (Bicchieri & Xiao, 2009), that
social norms of fairness are distinct from personal norms of fairness (Chavez & Bicchieri,
2013), and that norms can be reinforced through 3™ party rewards and/or punishments
(Chavez & Bicchieri, 2013). Moreover, the influence of social expectationsin pro-social
settings has been supported byindependent research groups in a variety of different

cultures®.

Forinstance, Hauge (2016) employed the dictator game (DG) to measure the
influence of beliefsin a non-strategicsetting. Inthe DG, participants are organized into
pairsand one person, the dictator, is given an endowment of money, 120 Norwegian
Krone (NOK) in this case, which she may divide between herself and the other person,
the recipient. Therecipient makes no decisionsin thistask and has no means of
protestingthe allocation. Because participants are paired anonymously and payments
are made in private, any deviation by the dictator from keeping all of the endowmentis
often viewed as a measure of her social preference. However, Hauge (2016) had
dictators make allocation decisions first in the absence of expectations and then asa

function of the empirical expectation (the average dictators would give) and normative

3 See, e.g., Dana, Cain & Dawes, 2006; Dana, Weber & Kuang, 2007; Dufwenberg, Gachter, & Henning-
Schmidt, 2011; Kimbrough & Vostroknutov, 2013; Andrighetto et al., 2013; Yamagishi et al., 2013; and
Andrighetto, Grieco & Tummolini, 2015
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expectation (the “morally right” amount to give) of their recipient®in two subsequent
games (order counterbalanced, new recipient each game). Specifically, dictators
provided a conditionalallocationfor 3 cases in which the recipient either expected [or
reported that the morally right thing was for] dictatorsto: 1) Give nothing (low belief);
2) Give somethingbut less than 50% (medium belief); or 3) Give 50% (high belief). At
the end of the experiment, the dictator allocation associated with the recipient’s actual
beliefs was enacted. The main finding was that dictators were sensitive to both
empirical and normative expectations. When the recipient’s beliefs were unknown,
dictators gave on average 48.8 NOK, but this average decreased to 29.7 and 23.4 for low
empirical and normative beliefs respectively, while increasing to 39.5 and 36.4 for

medium beliefs, and 46.8 and 48.1 for high beliefs.

While Hauge (2016) measured empirical expectations (plus personal normative
beliefs) and explicitly provided this informationto dictators, Xiang, Lohrenz & Montague
(2013) demonstrated the power of descriptive norms learned behaviorally. In
particular, the authors trained participants in a neuroimaging study on a specific
descriptive norm during a repeated $20 ultimatum game (UG). The UG hasthe same
structure as the DG, except the recipient (“responder”) of a dictator (“proposer”)
allocation has the opportunity to “reject” the allocation and leave both parties with SO
(if not, they “accept” the allotted division, asis). In one condition, the first 30 offers in

the UG were drawn from a normal distribution with a very unfair mean ($4), but the

4 Recipients were incentivized to provide accurate empirical expectations of average dictator behavior,
but no such procedure exists for eliciting personal normative beliefs so the authors paid each recipient a
small fee to report thoughtfully.
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next 30 offers were drawn from a medium mean distribution ($8). Inthe other
condition, the first 30 offers were drawn from a hyper-fair mean ($12) while the next 30
were drawn from the same medium mean as in the first condition. Aspredicted bya
norm-based account, when faced with the second 30 offers drawn from the medium
distribution, participantswho learned the unfair norm more frequently accepted offers
in the range of $6-$8 than those trained on the hyper-fair norm. This type of variable
pro-sociality is difficult to accommodate in traditional social preference models that
focus strictly on the distribution of outcomes in predicting choice (because these

outcomes are the same across conditionsin thefinal 30 rounds).

The current work seeks to extend these tests to the norm of cooperation by
examining whether first and second order beliefs about norms mediate two often cited
effects inthe social dilemma literature that are also problematicfor some models of
strategic decision making’. Study 1 examines a situation where norms may be
influenced by the social labels of the task and Study 2 explores a situationwhere norms
may differ by group affiliation. The contribution of these studiesisthe elicitationand
testing of beliefs. Having a measure of participants’ beliefsis essential to understanding
decision makingin psychological games but was absentin the original research.
Although the work above hasinformed this debate, previous work related to social
dilemmas has not measured both the empirical and normative expectations necessary

for the instantiation of a norm in Bicchieri’s (2006) model.

> In particular, those focusing solely on distributional concerns
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Study 1

Study 1 investigates whether cues in the environment that have been shown to
affect cooperative behavior do so via their systematic effects on empirical and/or
normative expectations about others’ behaviorand beliefs. An often cited effect in the
social dilemma literatureis that socially labeling a two-person version, known as the
prisoner’s dilemma (PD), as eithera “Community Game” or a “Wall Street Game” shifts
behaviortowards cooperation or defection respectively (see, e.g., Ross & Ward, 1996;
Liberman, Samuels, & Ross, 2004). Ellingsen,Johannesson, Mollerstrom &
Munkhammar (2011) replicated this effect and then tested the influence of expectations
behaviorally by implementing additional PD designs which restricted the choices, the
observability of choices, or the orderin which choices were made. Allthree
manipulations eliminated the framing effect which led the authors to conclude that
social labels/frames act as coordination devices instead of affecting genuine concern for
the welfare of the other person orthe anticipated esteem gains from cooperation.
Study 1 seeks to test this same hypothesis not by manipulating beliefs, but through

measuring empirical and normative expectations as defined by Bicchieri (2006).

Method and Procedures

Participants (N=258, 58% female) were recruited from Amazon’s Mechanical

Turk Marketplace in exchange for a small payment®. Followingseveral pilot studies (see

& Qualifications were U.S. residence, an approval rate greater than or equal to 70%, and having completed
less than or equal to 50 assignments on MTurk. The last qualification was included in response to
concerns raised by Chandler, Mueller & Paolacci (2013) suggesting that more experienced MTurk workers
may be less susceptible to subtle framing effects due to repeated exposure to online games.



44

Supplemental Materials), the original social labeling manipulation (Ross & Ward, 1996)
was augmented to strengthen its effect and improve statistical power. In particular,
after introducingthe social labels for the game (see Figure 1), as in the original
manipulation (“Wall Street Task” vs. “Community Task”), participants were shown a
shortvideo clip documenting either the competitive nature of day tradingor the societal
focus of a community action group before receiving instructions on the taskitself. In
addition, not only was the title of the game socially framed, but the choices themselves
were labeled, “Stock A” vs. “Project A”, and an image of either a stock ticker or a
community circle was transparentin the background. Afterreadinginstructionsabout
the simultaneous-move Prisoner’s Dilemma, participants completed quiz questions on
the rules and possible outcomes fromtask. Contrarytothe usual motivationto
minimize experimenter demand in comprehension checks, the two questions testing
knowledge of the payoff matrix highlighted the dominate money maximizing strategy to

ensure equal knowledge of the tradeoff from cooperating’.

7 Viewed as particularly important given the (presumed) inexperience of the participants sampled
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The other person
Stock A Stock B

OtherPerson: 55¢ Other Person: 100¢
Stock A
You: 55¢ You: O¢
You Other Person: O¢ OtherPerson: 45¢
Stock B
You: 100¢ You: 45¢

Figure 1. An example of how the payoff matrix in Study 1 was socially framed in the
Wall Street condition. The same payoffs were used in the Community condition, but the
labels were replaced with “Project A” and “Project B”

Followingthe quiz, participants made their Prisoner’s Dilemma decision and then
answered norm elicitation questions. Empirical expectationswere assessed by having
participants predict the percent of others choosingeach option, and honest beliefs were
incentivized via a small cash payment for estimates within 5% of the actual value.
Normative expectations were assessed first by elicitingthe participant’s personal
normative beliefs about whetherthere was a “right thingto do” in the task and then by
havingthem predict the normative beliefs of other participants usingthe sameincentive
procedure as before. The order of the expectation questionswas counter balanced and
they were followed by a counterfactual question asking what the participant would have
chosenif they knew the decision of the other player before making their choice. For
someone sensitive to the norm of cooperation in this context, knowingthat the other
person has cooperated providesinformationon theirunderlyingtype (as a potential
fellow norm-conformer) and induces role/rule followingin response. After the eliciting

social beliefs, participants answered several questionsabout their general concern for
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acting appropriately and then completed a demographics questionnaire before

submitting their responses.

Results

Social Framing

Figure 2 displays the proportion of participants choosingeach optionin the
Prisoner’s Dilemma for each social frame. While the current design resulted in the
strongest social framing effect in pilot testing, we found no effect of frame on the rate
of cooperation in the fully powered sampled, y*(1, N=258) = .19, p = .66. Furthermore,
empirical expectations did not differ significantly across conditions, t(256) =-.76, p = .45,
nor did normative expectations for cooperation, t(256) =-.76, p = .45, defection, t(256) =
-1.61, p =.11, and for no norm being in effect, t(256) = 1.78, p = .08. Likewise, personal
normative beliefs did not significantly differ across context as well, y*(2, N=258) = 2.84,

p =.24. Average expectationsand the distribution of personal beliefsare displayed in
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Figure 2. Proportion of participants choosing cooperationand defectioninthe
Prisoner’s Dilemma when framed as a “Community Task” (N=127) or a “Wall Street
Task” (N=131).
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Average expectations of descriptive and social norms alongside personal normative

beliefs
Empirical Normative Normative Normative Personal
Expectations | Expectations | Expectations | Expectations ]
Normativ
. . T e Beliefs
Cooperation | Cooperation Defection No Norm
C: 36%
Communit 43% 45.7% 44.8% 28.7% o 3 6;
. (o]
27.1 27. 28.1 29.1
y (27.1) (27.9) (28.1) (29.1) NN: 28%
C: 27%
Wall Street 40.5% 40.2% 50.9% 29.2% 5 430/°
. (¢}
26.7 26.89 27.2 27.1
(26.7) ( ) (27.2) (27.1) NN: 30%

Note. Average predictions (and standard deviations) about what others would choose in
the task (empirical expectations) as well as what others thought was the “right thing to
do” (normative expectations). The participant’s own answer to the latter question is
their personal normative beliefabout whether the right thingto do is to cooperate (C),
defect (D), or whether they believe there is no normative (NN) response in the task.

Expectations and Personal Normative Beliefs of Cooperators and Defectors

Figure 2 examines empirical and normative expectationsas a function of the

participant’s PD decision and reports pairwise comparisons. With the exception of

beliefs about there beingno norm active, cooperators thought others would cooperate

more than defectors did, and they also thought that others would believe cooperating

was the right thingto do while defection was not to a higher degree than defectors.

Table 2 displays the frequency of personal normative beliefs as a function of PD decision

and also reveals that people who actually cooperated were more likely to believe that

that was the right action to take, whereas defectors viewed defection as more often the

right choice, x*(2, N=258) = 104.7, p < .001.
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Figure 2. Cumulative distribution plots of beliefs about other players’ behaviorand
beliefs as a function of the person’s choice in the Prisoner’s Dilemma. A Kolmogorov-
Smirnovtest revealed that cooperators and defectors had different beliefs about the
behaviorofothers, D = .52, p < .001, as well as about others’ beliefs regarding whether
cooperation, D= .45, p < .001, or defection, D = .55, p < .001, was the right thingtodo in
the task. There was no difference in beliefs about whether there was no normin the
environment,D=.09, p =.77.

Table 2.

Personal normative beliefs of cooperators and defectors

100

Personal Normative Belief

Cooperate Defect No Norm
Cooperators 7% 4% 25%
(60) (3) (21)
Defectors 12% >6% 32%
(21) (98) (55)

Note. Percentage (frequency) of cooperators/defectors who reported each type of
normative belief.
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Table 3 includes the zero-order linear correlationsbetween the different
expectations as well as the multiple correlations for regressions predicting each
descriptive/normative belief as a function of the person’s personal normative beliefs®.
All expectations were significantly correlated except for beliefs about there beingno
norm in the task. Lastly, Table 4 includes coefficients from a binary logistic regression®
predicting PD choice as a function of all belief measures (social and personal). The
model was significant, y?(6) = 138.8, p < .001, and explained 58% of the variancein PD
choices (Nagelkerke R?). Holdingother beliefs constant, increasesin the beliefof a
descriptive normto cooperate was associated with increased cooperation, while beliefs
that others’ thought the normative choice was to defect were associated with more
actual defection. Both the personal normative beliefto defect and the beliefin their
being no norm were associated with increased defection compared to the personal

beliefthat cooperatingwas theright action.

& personal beliefs were dummy coded with the norm to cooperate as the reference group.
9 All empirical and normative expectations were centered and personal normative beliefs were dummy
coded with the norm to cooperate as the reference group.
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Correlations among empirical and normative beliefs
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Empirical Normative Normative Normative Personal
Expectation | Expectation | Expectation | Expectation .
Normativ
S: S: S: S: e Beliefs
Cooperation | Cooperation Defection No Norm
Empirical
Expectation
pe 4% 69** 0 61+
Cooperation
Normative
Expectation
. T4** -.63** .05 B**
Cooperation
Normative
Expectation
P - 69** 63 -13* 62%*
s:
Defection
Normative
Expectation
pe 0 05 -13* 56+
No Norm
Personal
Normative B1** BF* B62** 56**
Beliefs

Note. Pearson correlation coefficients between beliefs about the prevailingnorm;
multiple Rreported for personal normative beliefs. *issignificantat.05 level (two-

tailed)and ** at .01
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Binary logisticregression predicting cooperationinthe PD
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Odds Ratio

95% CI [OR]

Wald

Significance

Empirical

Expectations:

Cooperation

1.03

[1.01, 1.05]

7.78

.005

Normative

Expectations:

Cooperation

.99

[.98,1.01]

31

.579

Normative

Expectations:

Defection

.98

[.96, 1.00]

3.81

.051

Normative

Expectations:

No Norm

.99

[.98,1.01]

.60

437

Personal
Normative
Belief:
Defect

.03

[.01, .14]

23.46

<.001

Personal
Normative
Belief: No

Norm

.35

[.14, .90]

4.78

.029

Note. Results from a binary logisticregression predicting cooperationinthe PD as a
function of (centered) beliefs about the salient norm and personal normative beliefs

(dummy coded with cooperative beliefs as the reference group).

Discussion

Study 1 sought to test whether differencesin social dilemma behavior due to

social labels were caused by differencesin beliefs about the prevailingnormin the

environment as defined by Bicchieri (2006). Despite significant pilot testing, Study 1 did

notreplicatethe social labeling effect. However, beliefsabout norms were also no
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different across conditionsand were associated with actual behaviorin the social
dilemma. In particular, beliefs about the descriptive norm, normative norm of
defection, and one’s personal normative beliefs were associated with cooperation rates

over and above theirshared variance with other beliefs.

Study 2

Whereas Study 1 tested whether Bicchieri’s (2006) conceptualization of norms
could account for anticipated differences in behavior resulting from a social cue in the
environment, Study 2 extends this test to a situation in which norms may change as a
function of group membership. Specifically, another often-cited effect in the social
dilemma literatureis that the formation of groups, even minimal ones based on an
arbitrary factor, can promote cooperation with in-group members in mixed-motive
games (see, e.g., Dawes & Messick, 2000). However, findings by Charness, Rigotti &
Rustichini (2007) challenge the effect of minimal-group manipulations in experimental
games with adults while supporting the effect of group-membershipifit hasbeen made
salient through publicobservation of decision makingor a shared fate in payoffs. Study
2 soughttoreplicate the effect of group membership on cooperationin asocial
dilemma usingsalient self-selected groups at a large U.S. university —fraternity
members. Of particularinterestis whether differencesin the descriptive and social
norms for interacting with an in-group vs. an out-group member mediate the

anticipated difference in cooperationacross these conditions.
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Method and Procedure

Participants (N=124, 100% male) were recruited from fraternities located ata
large U.S. university for $5'° and the opportunity to earn more based on their own and
others’ choices. The fraternities were enlisted via an e-mail solicitation and four houses
responded with overlapping availability. Research teams attended the beginning of
each fraternity’s weekly meetingand conducted a simultaneous-move Prisoner’s
Dilemma experiment in tandem with all four houses. Instructions were read aloud and
provided in writing (see Supplemental Materials) which outlined that the fraternity
members would be playinga Prisoner’s Dilemma (see Figure 3) with either someone
from their own house or someone from a different house whose fraternity was listed.
Followingtheinstructions, an abstract quizon therules was administeredand questions
were answered in private. Next, participants made their official choice before
completing norm elicitation questionssimilartothosein Study 1. However, empirical
expectations were assessed separately for both one’s own fraternity as well as the other
fraternity*! and were incentivized via a small financial payment for predictions within
10% of the actual value. Likewise, normative expectationsand counterfactual
guestions were asked both for fraternity members in the participant’scondition as well

as thosein the otherfraternity who were given the same instructions.

10 Some fraternities agreed ahead of time to contribute the $5 show-up fees to their fraternity’s treasury,
but all compensation from choices within the task went to the individual fraternity members in private
envelopes after their meetings.

11 This was included for exploratory purposes as the norms of a group one does not belong to or wish to
belong to should, theoretically, have little influence on behavior. There were no differences between
expectations of a person’s own fraternity members and the expectations of members of a different
fraternity (see Supplemental Materials).
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Someone from Alpha Chi Rho

Yellow Blue
Other person: Other person:
$7 $10
You: $7 You: $0
Other person: Other person:
$0 $3
You: $10 You: $3

Figure 3. An example of the monetary Prisoner’s Dilemma used in Study 2. This
exampleis from the out-group condition as a member of Pi Kappa Phi was the row
player. In thein-group condition, the column label read, “Someone else from Pi Kappa

Phi”
Results

Group Membership

Figure 4 displays the proportion of participants choosingeach optioninthe

Prisoner’s Dilemma for in-group and out-group pairings. Even with self-selected groups,

andin an context where participants were surrounded by only in-group members, we

found no effect of grouping on the rate of cooperation, y?(1, N=124) = .04, p = .85.

Regarding participants’ beliefs about others, only normative expectations for

cooperation amongfellow fraternity members differed across conditions with fraternity

members matched within their own house thinking that more of their other members

would report that cooperation was the right thingto choose, t(121) = 2.28, p = .02.

However, there was also a marginal effect of condition on empirical expectations in the

hypothesized direction, expecting more cooperation within one’s fraternity, t(121) =

1.84, p =.07. Neither normative expectations regarding defection, nor expectations

regardingthe lack of a norm were different across conditions. Yet, personalnormative

beliefs did marginally interact with condition such that participants matched with an
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out-group member were more likely to report that there was no norm in the task, x?(2,
N=123) =5.81, p = .06. Average expectations about one’s own fraternity members (who
were in the same grouping condition), and the distribution of personal beliefs are

displayedin Table 5.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

m Cooperate

MW Defect

Percent of Participants

In-Group Out-Group

Partner in Prisoner's Dilemma

Figure 4. Proportion of participants choosing cooperation and defection in the
Prisoner’s Dilemma when matched with someone from their own fraternity, In-Group
(N=48), or someone from another fraternity on campus, Out-Group (N=76).
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Average expectations of descriptive and social norms alongside personal normative

beliefs

Empirical Normative Normative Normative Personal
Partner | Expectations: | Expectations: | Expectations: | Expectations: | Normative
Cooperation | Cooperation Defection No Norm Beliefs
C: 66%
In- 59.6% 55.6% 28.5% 17.3% D: 190/0
. (1)

G 24.8 28.6 26.2 20
roup | (24.8) (28.6) (26.2) (20 NN: 15%
C: 54%
Out- 50.7% 44% 34.1% 21.5% o: 12;
. (]

Grou 26.7 26.9 22.7 23.1
p (26.7) (26.9) (22.7) (23.1) NN: 34%

Note. Average predictions (and standard deviations) about what others would choose in
the task (empirical expectations) as well as what others thought was the “right thing to
do” (normative expectations). The participant’s own answer to the latter questionis
their personal normative beliefabout whether the right thingto dois to cooperate (C),
defect (D), or whether they believe there is no normative (NN) response in the task.

Expectations of Cooperators and Defectors

Figure 5 examines empirical and normative expectationsas a function of the

participant’sPD decision and reports pairwise comparisons. Asin Study 1, with the

exception of beliefs about there beingno norm active (which were marginally significant

in this task), cooperators again thought others would cooperate more than defectors

did, and they also thought that others would believe cooperating was the right thingto

do while defection was not to a higher degree than defectors.

Table 2 displaysthe

frequency of personal normative beliefs as a function of PD decision and reveals, as in
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Study 1, that people who actually cooperated were more likely to believe that that was

the right action to take, y*(2, N=123%) = 36, p < .001

Table 7 includes the zero-order linear correlations between the different
expectations as well as the multiple correlations for regressions predicting each
descriptive/normative belief as a function of the person’s personal normative beliefs 3.
All expectations were significantly correlated, even for beliefs about there being no
norm inthe task. Lastly, Table 8 includes coefficients from a binary logisticregression*
predicting PD choice as a function of all belief measures (social and personal). The
model was significant, y?(6) = 77.5, p < .001, and explained 63% of the variancein PD
choices (Nagelkerke R?). Holdingother beliefs constant, onlyincreases in the belief of a
descriptive normto cooperate amongfellow fraternity members was associated with

increased cooperation.

12 One participant did not complete the personal normative belief question

13 personal beliefs were dummy coded with the norm to cooperate as the reference group.

14 All empirical and normative expectations were centered and personal normative beliefs were dummy
coded with the norm to cooperate as the reference group.
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Figure 5. Cumulative distribution plots of beliefs about one’s own fraternity members’
behaviorand beliefs as a function of the person’s choicein the Prisoner’s Dilemma
(beliefs were only elicited about fellow fraternity membersin the same grouping
condition astheresponder). A Kolmogorov-Smirnov test revealed that cooperatorsand
defectors had different beliefs about the behavior of other members of their own
fraternity, D = .58, p <.001, as well as about other fraternity members’ beliefs regarding
whether cooperation, D =.53, p <.001, or defection, D =.39, p <.001, was the right
thingto do inthe task. There was onlya marginal difference in beliefs about whether
there was nonorminthe environment, D =.22, p =.09.
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Personal normative beliefs of cooperators and defectors
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Personal Normative Belief

Cooperate Defect No Norm
77% 0% 23%
Cooperators
(55) (0) (16)
Defectors 33% 34% 33%
(17) (18) (17)

Note. Percentage (frequency) of cooperators/defectors who reported each type of

normative belief.
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Correlations among empirical and normative beliefs for one’s own fraternity’s members

Empirical
Expectation
s:
Cooperation

Normative
Expectation
s:
Cooperation

Normative
Expectation
s:
Defection

Normative
Expectation
s:

No Norm

Personal
Normativ
e Beliefs

Empirical
Expectation
s:
Cooperation

.68**

-.58%*

-.20*

.35%*

Normative
Expectation
s:
Cooperation

.68%**

-.66%*

-51%*

S55%*

Normative
Expectation
s:
Defection

-.58%*

-.66%*

-.26%*

A40**

Normative
Expectation
s:

No Norm

-.20*

-51%*

-.26%*

56%*

Personal
Normative
Beliefs

.35%*

S55%*

A40**

56%*

Note. Pearson correlation coefficients between beliefs about the prevailingnorm;
multiple Rreported for personal normative beliefs. *issignificantat .05 level (two-
tailed)and ** at .01
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Table 8.

Binary logisticregression predicting cooperationinthe PD

Odds Ratio 95% CI [OR] Wald Significance

Empirical
Expectations: 1.05 [1.02, 1.07] 12.21 <.001
Cooperation

Normative
Expectations: 1.02 [.95, 1.08] .23 .63
Cooperation

Normative
Expectations: .99 [.94, 1.07] .001 .97
Defection

Normative
Expectations: .99 [.93, 1.06] 13 72
No Norm

Personal
Normative
Belief:
Defect

.00 [.00, -] .00 .99

Personal
Normative
Belief: No

Norm

.58 [.15, 2.17] .67 A1

Note. Results from a binary logisticregression predicting cooperationinthe PD as a
function of (centered) beliefs about the salient norm among members of one’s own
fraternity and personal normative beliefs (dummy coded with cooperative beliefs as the
reference group).

Discussion

Study 2 sought to test whether differencesin social dilemma behaviordue to
group membership were caused by differencesin beliefsabout the prevailingnorm

within one’s reference group/fraternity as defined by Bicchieri (2006). Although we did
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observe some differencesin beliefs as a function of group membership, Study 2 did not
replicate the groupingeffect. One limitationofthe current design was thatit did not
elicit fraternity members’ opinion of the out-group fraternity their members were
paired with. Itis possiblethat fraternities did not see themselvesin competition, or
thought of themselves as part of a superordinate in-group of fraternity
members/university students, which served to counteract the intended manipulation.
However, beliefsabout norms were again associated with actual behaviorin the social
dilemma. In particular, beliefs about the descriptive norm of one’s other fraternity
members in the same grouping condition were associated with cooperationrates over

and above its shared variance with other beliefs.

General Discussion

A scientificunderstanding of norms and norm-based decision makingis
necessary for both theoretical advances and real-world applications. Forexample,
developingeffective policies to address actual social dilemmas and coordination
problems will likely benefit from an understanding of the current institutional
environment, which often entails understandinga community’s current norms. To the
extent that the existinginformal rules legitimize the formal ones, the cost of enforcing
the new formal rules will be lower and vice versa (Boettke, 2012). By operationalizing
the concept of norms, Bicchieri (2006) provides a framework for testingthe existence
and impact of norms as well as a guideline for changing behavior through changing

beliefs. Specifically, it isthe beliefthat others are conformingto a norm and also expect
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you to conform that motivates norm compliance (though sometimes rewards/sanctions

or an internalization process is essential for conformity/enforcement).

Although unableto conceptually replicate two well-known findings, beliefs about
what others would do (empirical expectations), what others thought was the right thing
to do (normative expectations), and personal normative beliefs all correlated with the
actual behavior of participantsin social dilemmas (even though estimates of the
expectations of others were incentivized via truthful elicitation procedures). In addition,
while beliefs about descriptive and injunctive norms were highly correlated with each
other, as well as with anindividual’s personal beliefs, a consistent finding was that
empirical expectations were especially indicative of cooperative behavior. By Bicchieri’s
(2006) definition of the norms needed to induce conformity, this suggests that lab
games designed as social dilemmas may actually be represented as coordination games
in the minds of many subjects (which fits with Bicchieri’s theory that social norms
transform games into ones of coordination with fellow norm-conformers). However,

future work would be beneficial in a couple directions.

The first direction might be improvingthe psychometrics of studyingnorms. For
example, devising enough measures to conduct factor analyses with sufficient degrees
of freedom to include multiple correlated latent factors - such as descriptive norm,
social norm, and personal norm. With thisin mind, establishinga task that reliably
manipulates norms (unlike Studies 1 and 2) would provide a test bed for new

guantitative measures that could go into a later analysis. For example, normative
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expectations might be partially defined as/indicated by an agent’s beliefs about what

others’ believe to be the normative expectations of the group.

Another direction would be to outline a theory of what norms to expect and,
more crucially, when to expectthem. For example, Alan Fiske’s (1992) theory of four
fundamentalsocial relationships (communalsharing, authority ranking, equality
matching, and market pricing) would go a long way to constrainingthe set of possible
expectations an agent could have at any given time. However, thisonly gets oneso far
before the question becomes, what determines which social relationshipis adopted
duringdecision makingat a specific pointintime? Thisis where Gintis & Helbing's
(2015) argument of a general social equilibrium model may be useful. Gintis & Helbing
(2015) enrich the Walrasian general equilibrium model of economictheoryto capture
the distribution of social roles as well as their content. In equilibrium, the content
(descriptive and social norms) associated with social roles is publicknowledge and no
actors have an incentive to change roles. However, out of equilibrium, expectations are
represented as a statistical distribution over the content of roles which is assumed to be
a subjective, yet networked, probability distribution. Thisidea suggestsa method for
predictingthe salient norm for a given agent through measuringthe joint beliefs of
agentsin their network weighted, potentially, by their social distance from the agent of

interest (Gintis & Helbing, 2015).
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