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Norm shifts under the strategy method

Simon Columbus∗ Robert Böhm†

Abstract

The strategy method is a powerful method for eliciting conditional cooperation in

strategic interactions. Theoretically, players’ cooperation conditional on a specific level

of others’ cooperation using the strategy method should be equal to their unconditional

cooperation given an equivalent belief about others’ cooperation. However, using the

Prisoner’s Dilemma, we show that decisions using the strategy method are more selfish

than decisions under a simultaneous decision protocol predicted from players’ beliefs.

This is driven entirely by lower cooperation among conditional cooperators with low

expectations about others’ cooperation. We further show that relative to simultaneous

choice, the strategy method shifts salient norms from an egalitarian fairness norm (‘give

half’) to a reciprocity norm (‘match others’ behaviour’). This undermines cooperation

among players with low beliefs about others’ cooperation. These results thus show that

the strategy method does not merely hold beliefs constant, but also shifts which salient

norms influence choice behaviour. This has important implications for the use of the

strategy method in eliciting social preferences.

Keywords: cooperation, Prisoner’s Dilemma, social norms, social preferences, strategy

method

1 Introduction

Cooperative behaviour in social dilemmas, such as the Prisoner’s Dilemma, can be explained

by considering players’ social preferences — i.e., their preferences for others’ welfare

relative to their own welfare (Charness & Rabin, 2002; Fehr & Schmidt, 1999; Rabin,

1993) — and players’ first-order beliefs — i.e., their expectations about others’ cooperative
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behaviour (Costa-Gomes et al., 2014; Ellingsen et al., 2012; Offerman et al., 1996). Recent

research has also recognized the role of social norms — beliefs about behaviour that others

are likely to condone and reward rather than to condemn and punish (Bicchieri, 2005;

Elster, 1989). Different social norms can explain differences in the willingness to cooperate

even when preferences and beliefs are unchanged. For example, cross-cultural differences

in social norms about ownership claims can explain why some people, but not others,

are less willing to take from others who have worked for (rather than just received) their

endowment (Jakiela, 2011). Here, we study how two standard methods for administering

the Prisoner’s Dilemma — the simultaneous decision method and the strategy method —

are distinguished by the norms that are salient in the decision process. These norms, in

turn, shape cooperative behaviour.

The strategy method is used to elicit players’ preferences conditional on their beliefs

(Selten, 1967). In social decision-making tasks, players are presented with the set of

possible decisions by their interaction partners and state their own decision conditional on

each information set. The decisions reveal their belief-contingent preferences (Brandts &

Charness, 2003; Fischbacher et al., 2001). According to standard game-theoretic reasoning,

decisions made under the strategy method should be equivalent to predicted decisions under

a simultaneous decision method given players’ beliefs. Yet, there is some indication that

decisions using the strategy method are considerably less cooperative than expected from

decisions under the simultaneous method and players’ stated beliefs (Fischbacher et al.,

2012). We aim to replicate, extend, and explain this finding.

We propose that two norms can drive behaviour in the (continuous) Prisoner’s Dilemma:

an egalitarian fairness norm of transferring half of one’s endowment (irrespective of the

other’s contribution) and a reciprocity norm of matched transfers (matching the other’s

contribution). The degree to which these latent norms are salient and influence behaviour

depends on the method by which decisions are elicited. Importantly, we demonstrate

that reciprocity is comparably more salient under the strategy method than under the

simultaneous method. In contrast, fairness is more salient under the simultaneous method

than under the strategy method. Thus, for choices where these two norms are in conflict,

their relative influence on behaviour depends on the elicitation method. In other words,

differences between decisions under the simultaneous method and the strategy method can

be explained by a shift in the social norms governing cooperative behaviour.

Our results have implications for the validity of preferences elicited using the strategy

method and for the comparison of cooperative behaviour across experimental paradigms.

Relative to simultaneous decisions, the strategy method shifts the relationship between

beliefs and behaviour, which confounds inferences about preferences. This also means that

decisions under the strategy method cannot straightforwardly be compared to simultaneous

decisions. In addition, our results contribute to the understanding of the role of social norms

in cooperative behaviour (Bicchieri, 2005; Bicchieri et al., 2021; Fehr & Fischbacher,

2004a,b; Kimbrough & Vostroknutov, 2016). They show that, even in the same game,
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ancillary features of the situation determine the degree to which behaviour is influenced by

norms of fairness and reciprocity.

The paper proceeds as follows: Section 1.1 introduces and formalises the notion of

social norms. Section 1.2 reviews related literature on method effects on social norms

and on the effects of the strategy method. Section 2 describes the first study, in which we

elicited behaviour under the simultaneous and the strategy method and observed systematic

differences. Section 3 describes the second study, in which we elicited social norms

under both methods and found that fairness is more normative than reciprocity under

the simultaneous method, whereas reciprocity is more normative than fairness under the

strategy method. Section 4 discusses these results in light of the broader literature on social

preferences and social norms.

1.1 Social Norms in Cooperative Behaviour and Hypotheses

Social norms are shared expectations about behaviours which are prescribed or proscribed

(Bicchieri, 2005; Elster, 1989). Bicchieri (2005, p. 11) provides a formal account of social

norms about cooperation: “Let R be a behavioral rule for situation of type S, where S can

be represented as a mixed-motive game. We say that R is a social norm in a population P if

there exists a sufficiently large subset %2 5 ⊆ % such that, for each individual 8 ∈ %2 5 :

Contingency: i knows that a rule R exists and applies to situations of type S;

Conditional preference: i prefers to conform to R in situations of type S on the

condition that:

(a) Empirical expectations: i believes that a sufficiently large subset of P conforms

to R in situations of type S;

and either

(b) Normative expectations: i believes that a sufficiently large subset of P expects

i to conform to R in situations of type S;

or

(b’) Normative expectations with sanctions: i believes that a sufficiently large subset

of P expects i to conform to R in situations of type S, prefers i to conform, and

may sanction behavior.”

The account proposed by Bicchieri (2005) posits that individuals may derive some

utility from conforming to a norm. Consequently, the perception of a norm can shift

behaviour in the direction indicated by the norm. Importantly for our argument, social

norms are contingent — they apply in some situations but not in others. If some feature of

the situation suggests to i that rule R does not apply to the situation, i will not seek to follow
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the rule. However, a different rule, R’, may apply to the situation, and given appropriate

empirical and normative expectations, i will feel compelled to behave accordingly. The

other key aspect of norms is that they are socially shared: a norm exists only if a sufficiently

large subset of the population believes that R’ applies to the situation. Thus, an apt way to

elicit norms is to ask which behaviours individuals believe to be considered appropriate by

others in their community.

Here, we suggest that two different norms may in principle apply to cooperative be-

haviour, using a continuous Prisoner’s Dilemma as the leading example. First, in many con-

texts there exist norms of fairness (Bicchieri, 2005; Jakiela, 2011). At least in WEIRD cul-

tures,1 people find it appropriate to share windfall money equally (Kimbrough & Vostroknu-

tov, 2016). Second, there often exist norms of reciprocity. Thus, people deem it appropriate

to repay positive (and negative) behaviour in kind (Bicchieri et al., 2021). Both of these

norms could apply to our continuous Prisoner’s Dilemma. On the one hand, it may seem

appropriate to transfer half of one’s endowment, in line with an egalitarian fairness norm of

sharing equally. On the other hand, it may be appropriate to match the expected behaviour

of one’s counterpart, in line with a norm of reciprocity.

Crucially, the elicitation method may shift people’s perceptions of which behaviour is

more appropriate (i.e., normative in the sense of consistency with social norms). Under

the simultaneous method, players face a decision about the proportion of their endowment

to transfer. This may foreground egalitarian considerations of fairness. In contrast, the

strategy method makes first-order beliefs salient. Under these conditions, reciprocity —

i.e., matching one’s beliefs — may appear more appropriate. In the terms used by Bicchieri

(2005), in some situation S (the simultaneous method) there exists a rule R (‘share equally’).

If i believes that others will follow this rule (empirical expectations), and that others expect

i to follow this rule (normative expectations), R is an equitable fairness norm. In another

situation S’ (the strategy method), there exists a rule R’ (‘reciprocate transfers’) which, if

the other conditions apply, is a reciprocity norm.

Behaviourally, so long as individuals prefer to follow social norms,2 the existence of

different situation-specific norms will lead to differences in the degree of cooperation when

the normative demands of fairness and reciprocity diverge. Such a norm shift would predict

that individuals with relatively low expectations of others’ cooperation (i.e., less than half)

will behave more cooperatively under the simultaneous method (where fairness is more

normative than reciprocity) than under the strategy method (where reciprocity is more

normative than fairness). In contrast, we would expect that transfers of more than half of

the endowment will not be significantly less normative than exactly equitable transfers under

1WEIRD describes Western, educated, industrialized, rich, and democratic societies (Henrich et al., 2010).

The historical and cultural similarities between these countries may have shaped similar normative systems.

2Models of social preferences that incorporate social norms have been proposed by Bicchieri (2005) and

Krupka & Weber (2013). These models assume that individuals prefer to conform to social norms, either

intrinsically or because of the possibility of sanctions for non-conforming behaviour.
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the simultaneous method.3 This implies that there should be minimal differences between

the simultaneous and the strategy method for individuals with relatively high expectations

of others’ cooperation.

1.2 Related Literature

Whereas the comparison between the strategy method and the direct-response format has

received significant attention in the literature (Brandts & Charness, 2011),4 potential quan-

titative differences in cooperative behaviour assessed with the strategy method compared

to the simultaneous protocol have been overlooked. There is one notable exception: Fis-

chbacher et al. (2012) found that predicted contributions to a public good elicited using

the strategy method were less prosocial than contributions estimated from players’ beliefs.

This was driven entirely by the behaviour of conditional cooperators. Free-rider types,

in contrast, consistently contributed zero at any level of belief in a one-shot game (their

contributions were somewhat higher, and correlated with their beliefs, in a repeated game).

However, Fischbacher and colleagues do not provide an explanation for this difference

(which was an incidental finding in their study). Here, we replicate and extend these results

and find that conditional cooperators exhibit a cubic contribution pattern under the simul-

taneous decision method. We argue that this reflects a shift in norms towards an egalitarian

fairness norm.

Empirical and theoretical research has identified various examples of norms about

cooperation (Bicchieri, 2005; Biel & Thøgersen, 2007; Fehr & Fischbacher, 2004a; Kerr,

1995; Ohtsuki & Iwasa, 2006; Ostrom, 1998). The role of fairness considerations in

motivating cooperation has long been recognised in economics (Fehr & Schmidt, 1999;

Levine, 1998; Rabin, 1993), as has the role of considerations of reciprocity (Bolton &

Ockenfels, 2000; Charness & Rabin, 2002; Dufwenberg & Kirchsteiger, 2004; Falk &

Fischbacher, 2006; Rabin, 1993). Indirect evidence for the existence of such norms comes

from findings that third parties punish unequal distributions in the Dictator Game (Fehr &

Fischbacher, 2004b). Similarly, violations of reciprocity are punished (Fehr & Fischbacher,

3This prediction is specific to the Prisoner’s Dilemma, where joint welfare is maximised by transfers of

the full endowment. In zero-sum games such as the Dictator and the Ultimatum Game, in contrast, overly

generous transfers may be perceived as inappropriate (Henrich et al., 2006)

4A sizeable literature has compared the strategy method with the direct-response protocol, in which

players are informed about their interaction partner’s decision before making their own decision (Brandts &

Charness, 2011). One argument is that directly responding to another player’s decision may involve stronger

‘hot’ emotions than decisions using the strategy method. Indeed, players appear less willing to punish unfair

behaviour using the strategy method than when they are directly confronted with the other player’s decision

(Brandts & Charness, 2003, 2011; Brosig et al., 2003; Falk et al., 2005; Güth et al., 2001; Oxoby & McLeish,

2004). Yet, other decisions to cooperate and to trust did not differ between the strategy and the direct-response

method. Because the differences between the strategy method and simultaneous decisions are even less

pronounced, it is unlikely that an emotional pathway can explain differences in cooperation between these two

methods.
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2004a). The widespread use of sanctions to punish violations of fairness and reciprocity

suggests that these norms are central drivers of cooperation.

Fewer studies have elicited norms directly. Kimbrough & Vostroknutov (2016) used a

method developed by Krupka & Weber (2013) to elicit norms in different games (we use the

same method in Study 2). Their results provide evidence for an egalitarian fairness norm in

the Dictator and Ultimatum Games (i.e., sharing equally). A similar, albeit weaker, pattern

was evident for trustors in the Trust Game. In contrast, for trustees in the Trust Game,

reciprocity appears most normative (i.e., for trustees to return an increasing amount the

more the trustor transferred). These results are similar to our predictions: Unconditional

cooperation appeared to be governed by a fairness norm, whereas conditional behaviour

was governed by a reciprocity norm. Our design differs from that of this study, however, by

considering decisions in the same game but under different conditions of belief salience.

2 Study 1

Data were originally collected for use in an unrelated study (Columbus et al., 2020, 2019).

Data, analysis code, and materials are available on the Open Science Framework (https://

osf.io/7dqzh/).

2.1 Sample

Sample size was determined based on a power analysis for an unrelated study (Columbus

et al., 2020). Participants were recruited through a German online survey panel nationally

representative for age and gender. We excluded participants who did not complete the entire

survey and used forced response to avoid item-level missingness. 1,468 participants started

the survey. Of these, 1,088 participants (54.2% female, 45.4% male, 0.4% other/prefer not

to say; Ḡ064 = 45.30, (�064 = 19.65) completed the full survey. Participants were largely

naïve to the task; 86.03% did not know about the game before, and 90.90% had never

participated in a game study.

2.2 Materials

2.2.1 Prisoner’s Dilemma

Participants played a single trial of a continuous Prisoner’s Dilemma game in the exchange

format (Verhoeff, 1998; Yamagishi & Kiyonari, 2000). In this form of the Prisoner’s

Dilemma, each player i receives an endowment �8 = €10, of which they can transfer any

sum 0 ≤ )<,8 ≤ �8 to the other player, where m denotes the method (simultaneous vs.

strategy). The transferred sum )<,8 is doubled. Mutual transfers of )<,8 = 0 constitute the

unique Nash equilibrium, whereas mutual transfers of )<,8 = 10 maximise joint welfare.
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For purposes unrelated to the present study, the Prisoner’s Dilemma was framed as

either a “Community Game” or a “Stock Exchange Game” (Liberman et al., 2004). We also

manipulated perceptions of conflict of interests by adding a line to the description of the

game emphasising conflict of interests (“Therefore, you and the other player cannot both

obtain your most profitable outcome.”) or correspondence of interests (“Therefore, you

and the other player can jointly obtain your most profitable outcome.”). In the SI, we show

that these manipulations did not materially affect the results presented here (Figure S1 and

Tables S4–S5).

2.2.2 Strategy Method

All participants also played the same Prisoner’s Dilemma using a variant of the strategy

method (Fischbacher et al., 2001, 2012). Participants were presented with the payoff

function of the continuous Prisoner’s Dilemma described above. However, in this task they

decided on their transfer 0 ≤ )BCA0C.,8, 9 ≤ �8 conditional on each integer transfer of the other

player )B8<., 9 ∈ {€0, €1, . . . , €10}.

We used results from the strategy method to classify players as freerider and conditional

cooperator types. In line with Fischbacher et al. (2012), we define conditional cooperators

as having a positive Spearman’s rank correlation coefficient between the other player’s

transfer and their own conditional transfer, significant at the 1% level, or a schedule that

increases monotonically with the other player’s transfers and shows at least one increase (N

= 616). Freeriders transfer exactly zero for each potential transfer (N = 57). All other types

are undefined (N = 415).

2.2.3 Belief Elicitation

Beliefs about the other player’s behaviour were assessed using the most likely interval (MLI)

elicitation rule (Schlag & van der Weele, 2015). Using this rule, the participant is paid

based on the width of the specified interval and on whether or not the eventual outcome

)B8<., 9 falls within the interval. The scoring rule can be varied by a parameter W, which

specifies the degree to which a subject is penalised for providing a wider interval. When

subjects state their beliefs about the value of G on the domain [0, 1] as the interval [!,*],

which has width , , the payment received is denoted as (" (!,*, G), which depends on ,

and W as follows:

(" (!,*, G) =

{

(1 − ,
1−0

)6 if G ∈ [!,*],

0 if G ∉ [!,*]
(1)

where 6 = (1 − W)/W. Thus, when W = .5, payment is linearly decreasing with the width of

the stated interval as a fraction of the domain of G. W can be interpreted as the minimum

confidence level, though the actual degree of confidence may be greater than W if the subject

is risk-averse. Because risk-averse subjects can choose to specify a wider interval, the MLI

rule is valid for all degrees of risk aversion of the subject.
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We used the MLI rule with W = .5 and maximum (" = €10 to elicit participants’ beliefs

about the amount transferred by the other player)B8<., 9 . The midpoint of the elicited interval

was used as the location of beliefs �B8<.,8 (Cettolin & Riedl, 2011; Schlag & van der Weele,

2015), i.e., as the variable to be used in our statistical analyses. Participants were prompted

to report an interval by using a slider to indicate the lowest and highest value they expected.

They were instructed that if their interval contained the decision of the matched participant,

they could earn a bonus whose size depended on the width of the interval. When moving the

sliders, participants were shown the bonus they would receive in case the interval contained

the true value.

Participants on average indicated a belief of �B8<,8 = 4.51((� = 2.63) with an average

interval of , = 5.38((� = 3.22).

2.2.4 Other Measures

We also included a measure of perceived conflict of interests (Gerpott et al., 2018), the

Honesty-Humility subscale of the HEXACO-PI-R 100 (Lee & Ashton, 2018), two questions

about participants’ prior knowledge of and experience with the economic game as well as

their gender, age, and highest level of education. All materials are available on the OSF.

2.3 Procedure

Participants were first presented with instructions to a continuous Prisoner’s Dilemma game,

which was framed as either the community or the stock exchange game. Orthogonally, we

also varied the framing of the conflict of interests (low, high, or no manipulation). Then,

participants rated this game in terms of conflict of interests. Subsequently, they were

informed that they would play this game with another participant. They first indicated their

beliefs about the other player’s transfer in the continuous Prisoner’s Dilemma game and then

provided their own decision. After providing their unconditional decision, participants were

asked to make their conditional transfer decisions. Subsequently, participants completed the

Honesty-Humility scale and were asked two questions about their knowledge of and prior

participation in economic games to assess their naïvety. The original survey file, original

German instructions, and translated English instructions are provided on the OSF.

We used three lotteries to pay participants for their beliefs and decisions; all the payment

and associated matching procedures were common knowledge. For the decisions, 1 in 25

participants was randomly selected for payoff (44 in total). Half of these participants were

paid for their unconditional and half for their conditional transfers (conditional on their

matched partner’s unconditional decision). Participants were matched to each other within

treatments and paid their earnings, which could range from €0 to €30 (average earnings

€15.95). For the beliefs, an additional 1 in 50 participants was randomly selected for payoff

according to the MLI rule, which could range from €0 to €10 (average earnings €1.27).
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2.4 Analysis

We computed an index of belief-consistent behaviour under the strategy method by finding

each player’s conditional decision at the level of their counterpart’s cooperation stated

in their elicited belief. Because beliefs were elicited on a more fine-grained scale than

behaviour, beliefs were rounded to the nearest integer. To illustrate, if a player had indicated

a belief interval [2, 5], we rounded the interval’s midpoint 3.5 to 4. Then, we identified the

strategy method response )BCA0C.,8,4 corresponding to this belief.

All analyses were performed in R (R Core Team, 2021) using the tidyverse packages

(Wickham et al., 2019). We computed (generalised) linear mixed models using lme4 and

lmerTest (Bates et al., 2015; Kuznetsova et al., 2017).

2.5 Exploratory Results

Transfers were significantly greater in the one-shot game (G = 5.94, (� = 3.68) than

expected under the strategy method (G = 4.72, (� = 3.16, C (985) = 11.27, ? < .001).

The difference is also significant when using a nonparametric Wilcoxon signed-rank test

(? < .001). The two variables exhibited only a medium-sized correlation (A = .47, 95% CI

= [.42, .52], = = 986, ? < .001).

In line with Fischbacher et al. (2012), we expected that the effect of method would

differ across player types. To test this, we used a linear mixed model with a type ×

method interaction and random intercepts for subjects. This showed a main effect of the

conditional cooperator dummy (� = 6.52, (� = .44, C (1824.77) = 14.81, ? < .001), and

the unclassfied type dummy (� = 5.68, (� = .45, C (1824.77) = 12.64, ? < .001), but not

method (� = −.09, (� = .49, C (1025.93) = −.19, ? = .852). Importantly, the interaction

between the conditional cooperator dummy and the method was significant (� = −1.14,

(� = .51, C (1025.34) = −2.25, ? = .025), as was the interaction between the unclassified

type dummy and the method (� = −1.34, (� = .52, C (1028.20) = −2.57, ? = .010).

Follow-up analyses showed that the method had no effect on the decisions of freerider types

(� = −.09, (� = .09, C (107.00) = −.96, ? = .342), whereas conditional cooperator types

were less cooperative using the strategy method (� = −1.24, (� = 0.15, C (588.40) = −8.53,

? < .001), as were unclassified types (� = −1.43, (� = .20, C (388.45) = −7.186,

? < .001).

Focusing on conditional cooperator types, Figure 1 shows a linear relationship between

beliefs and decisions using the strategy method. In contrast, the relationship between beliefs

and decisions using the simultaneous method is approximately a cubic function with an

intercept at �<,8 = 5. We tested this formally in a linear mixed model with random intercepts

for subjects, regressing decisions on the interactions between a dummy for the strategy

method and stated belief as well as squared and cubic belief terms. Beliefs were centred on

�<,8 = 5. This revealed main effects of method (� = −1.35, (� = .19, C (567.00) = −6.99,

? < .001), and of the cube of belief (� = .03, (� = .01, C (1053.72) = 5.03, ? < .001),
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as well as the expected interactions between method and belief (� = .62, (� = .11,

C (567.00) = 5.36, ? < .001), and between method and the cube of belief (� = −.02,

(� = .01, C (567.00) = −3.06, ? = .002). Follow-up regressions showed that under the

strategy method, only the linear belief term significantly predicted behaviour (� = .62,

(� = .08, C (567) = 7.64, ? < .001), whereas under the simultaneous method, only the

cubic term significantly predicted behaviour (� = .03, (� = .01, C (567) = 4.45, ? < .001).

Freeriders Unclassified

All Conditional Cooperators
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Figure 1: Stated beliefs and cooperation using the simultaneous protocol (red) and the

strategy method (green). LOESS regression across all participants shows a cubic relation-

ship between beliefs and behaviour under the simultaneous method. This pattern is clearest

for conditional cooperators, but a similar pattern exists for unclassified players. #�� = 616;

#�' = 57; #* = 415.

For conditional cooperators, cooperation under the simultaneous method exceeded co-

operation under the strategy method up to a belief of �<,8 = 5, i.e., an equal split. For higher
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beliefs, the degree of cooperation was nearly identical under both conditions.5 Simple ef-

fects at each integer level of belief show that transfers were significantly higher under the

simultaneous method than under the strategy method for beliefs in the range �<,8 = [2, 5]

(see Table S1 in the supplementary materials for details). This further suggests that in-

creased transfers by low-trusting players under the simultaneous method drive the effect

relative to the strategy method.

We hypothesised that the difference in cooperation between the two methods arose

because under the simultaneous method, an egalitarian fairness norm would be more salient

than under the strategy method. To test this, we created a dummy outcome variable coding

for transfers of)<,8 = 5. We regressed this dummy on the interaction of belief and method in

a generalised linear mixed model with logit link function and random intercepts for subjects.

The results supported the greater prevalence of decisions following the putative egalitarian

fairness norm under the simultaneous method (� = −.60, (� = .29, / = −2.09, ? = .037).

2.6 Preliminary Discussion

From a game-theoretic perspective, decisions using the strategy method should be equiv-

alent to decisions under a simultaneous protocol estimated from players’ beliefs. Yet, in

line with prior research, we find that players are significantly more prosocial when using

the simultaneous decision method than when using the strategy method (Fischbacher et al.,

2012). This difference is driven entirely by players with low expectations of others’ coop-

eration. Additionally, we show that this is not due to a shift in behaviour among free-rider

types. Rather, it is conditional cooperator types (and unclassifiable players who behave

much like conditional cooperators) with low expectations of cooperation who cooperate

more under the simultaneous method than under the strategy method. For conditional co-

operators, the relationship between beliefs and decisions under the simultaneous protocol

is approximately cubic, rather than linear as under the strategy method.

As reasoned above, this pattern could be explained by a shift in social norms. Under

the simultaneous method, an egalitarian fairness norm may pull players’ behaviour towards

contributing half their endowment. In contrast, the strategy method highlights beliefs

and the reciprocity norm. Indeed, we find that transfers of 50% of the endowment are

significantly more common under the simultaneous method than under the strategy method.

In contrast, transfers matching players’ beliefs are more common under the strategy than

under the simultaneous method. This suggests that two different norms may be operating

under each method. Under the simultaneous method, players may behave in line with an

egalitarian fairness norm, whereas under the strategy method, the prevalent norm may shift

to one of reciprocity.

5Interestingly, the pattern among unclassified players suggests a mix between conditional cooperator and

freerider types. This may imply that a single trial of the strategy method imperfectly classifies types.
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3 Study 2

To directly test the proposed norm shift, we conducted another experiment in which we

elicited social norms under both the strategy and the simultaneous method. For this

purpose, we employed the method proposed by Krupka & Weber (2013). This method uses

coordination games to elicit the normativity of each choice available to the players. For

each member of the choice set, participants are presented with four options, ranging from

‘completely inappropriate’ to ‘completely appropriate’. They are then asked to indicate

which choice they expect the plurality of others in the population of participants to select,

and are paid a bonus if they select the modal response. Thus, this method elicits shared

perceptions of normativity, in line with the definition by Bicchieri (2005).

This study was preregistered before data collection. Data, code, materials, and prereg-

istration are available at https://osf.io/7dqzh/.

3.1 Hypotheses

Under the simultaneous method, we expected an egalitarian fairness norm to be most salient.

We therefore expected this norm to form the mode of the distribution of ratings.

H1: Under the simultaneous method, the distribution of average norm ratings

for transfers )B8<.,8 has a mode at )B8<.,8 = 5.6

Under the strategy method, we expected a reciprocity norm to be most salient. We thus

expected that at each level of belief, reciprocal behaviour would be the most strongly

endorsed norm.

H2: Under the strategy method, the highest-rated choice at each level of belief

matches reciprocal behaviour, i.e., )BCA0C.,8, 9 = �BCA0C.,8.

From H1 and H2 it follows that we expect the salience of each norm to vary across methods.

Importantly, this prediction holds even when accounting for beliefs. Thus, we expected

reciprocity to be a stronger norm under the strategy method than under the simultaneous

method when matching players’ stated beliefs elicited using the MLI method to given beliefs

under the strategy method. Conversely, we expected equality to be more strongly endorsed

under the simultaneous method.

H3: At a given level of belief under the strategy method, reciprocity is more

strongly endorsed than under the simultaneous method given the matched belief

elicited using the MLI method.

H4: At a given level of belief under the strategy method, equality is less strongly

endorsed than under the simultaneous method given the matched belief elicited

using the MLI method.

6We also preregistered a secondary mode at 10, which similarly reflects a fairness consideration. Since

we did not elicit norms for )BCA0C.,0 > 5, we do not consider this further.
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3.2 Sample

We recruited # = 222 German (speaking and resident) participants via the online recruitment

platform Prolific. Sample size was determined by a combination of power analysis and

consideration of likely participant-exclusion rates. To enable power analysis by simulation,

we conducted a pilot study with # = 30 participants. Based on the pilot data, we then

estimated power curves using the simr package in R (Green & MacLeod, 2016). For each

of the two key interaction terms, method × fairness and method × reciprocity, we estimated

a power curve for V = ±0.50 and 0 < = ≤ 200. This analysis suggested = = 140 for 95%

power for the method × reciprocity interaction (and > 95% power for the method × fairness

interaction).

Based on Study 1, we expected to retain around 70% of all participants after exclusions.

Including some buffer (e.g., unexpectedly higher rates of missingness), we thus sought

to recruit 220 participants. We were specifically interested in explaining differences in

behaviour between the simultaneous and the strategy method for individuals whose beliefs

about others’ behaviour fall at or below the egalitarian fairness norm (i.e., giving half

of the endowment or less; excluding = = 68 participants). In addition, we dropped any

participants who provided incomplete data (= = 6 participants). We thus retained = = 148

participants. All participants were paid a flat fee of €0.90 as well as decision-contingent

bonuses (described below).

3.3 Materials

3.3.1 Norm Elicitation

We elicited norms under the simultaneous and under the strategy method using the method

proposed by Krupka & Weber (2013). This method uses coordination games to elicit

norms for each available choice. Specifically, participants were asked to rate each choice as

“completely inappropriate”, “somewhat inappropriate”, “somewhat appropriate”, or “com-

pletely appropriate”. For all analyses, we scaled these responses to the range [–1,1]. We

incentivised norm elicitation separately for each of the two methods. Participants received

a bonus of €0.50 if their rating matched the modal rating for the given decision and €0.00

otherwise. One decision per method was paid out. Participants always rated the behaviour

of ‘Person A’. For the simultaneous method, participants were told that Person A did not

know the decision of Person B. They then rated each possible choice )B8<.,8 ∈ [0, 10]. For

the strategy method, it was necessary to elicit ratings of pairs of decisions by Person A and

Person B. Because we are interested only in explaining behaviour given beliefs in the range

�<,8 ∈ [0, 5], we restricted elicitation to ratings of decision-belief pairs )BCA0C.,8, 9 ∈ [0, 5],

�BCA0C.,8 ∈ [0, 5]. This helped reduce the burden on participants.

We considered ratings of )<,8 = 5 to be referring to the egalitarian fairness norm and

ratings of )<,8 = �<,8 to be referring to the reciprocity norm. For )<,8 = �<,8 = 5, the

egalitarian fairness norm and the reciprocity norm coincide.
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3.4 Procedure

Participants were presented with the same continuous Prisoner’s Dilemma used in Study 1,

described as a hypothetical game involving ‘Person A’ and ‘Person B’. We used a neutral

framing throughout. Participants were informed that we had conducted a previous study

on a German sample, and were asked to state their belief about the average transfer made

by participants in Study 1. Beliefs were elicited (under the simultaneous decision method)

using the same MLI method as in Study 1. One in ten participants were paid their earnings

from the belief elicitation task. Next, we elicited norms under the simultaneous and under

the strategy method. Finally, participants provided some demographic information. The

original survey file, original German instructions, and translated English instructions are

provided on the OSF.

3.5 Results

3.5.1 Descriptive Results

Under the simultaneous method, the egalitarian transfer of )B8<.,8 = 5 was rated the most

normative (G = 0.51, (� = .51). Accounting for stated beliefs, egalitarian transfers were

rated as the most normative at most levels of belief �BCA0C.,8 < 5 and as more normative than

the corresponding reciprocal transfer. In contrast, under the strategy method, at each level

of belief �BCA0C.,8 ∈ [0, 5] the corresponding reciprocal transfer )BCA0C.,8, 9 = �BCA0C.,8 was rated

the most normative (Figure 2 and SI).

3.5.2 Preregistered Confirmatory Analyses

To test H3 and H4, we considered participants’ ratings under the simultaneous method and

ratings under the strategy method at the level of belief indicated by the belief elicitation

mechanism, for beliefs �<,8 ∈ [0, 5]. In a linear mixed model with random intercepts for

participants, we predicted ratings from the interactions between method, belief, and the

fairness dummy and between method, belief, and the reciprocity dummy. It is conceivable

that these are further qualified by the level of belief; therefore, we also include the three-way

interactions:

.8 9 = V0 9 + V1 9"4Cℎ>38 9 + V2 9�4;84 58 9 + V3 9�08A=4BB8 9 + V4 9'428?A>28CH8 9

+ V5 9"4Cℎ>38 9�4;84 58 9 + V6 9"4Cℎ>38 9�08A=4BB8 9

+ V7 9"4Cℎ>38 9'428?A>28CH8 9 + V8 9�4;84 58 9�08A=4BB8 9

+ V9 9�4;84 58 9'428?A>28CH8 9 + V10 9"4Cℎ>38 9�4;84 58 9�08A=4BB8 9

+ V11 9"4Cℎ>38 9�4;84 58 9'428?A>28CH8 9 + Y8 9

V0 9 = W00 + D0 9

Based on model comparison against a model without any of the belief terms, the

inclusion of beliefs is warranted, ���0 = 3395, ���1 = 3342, -2

38 5 5
(6) = 97.90, ? < .001.
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Figure 2: Elicited normativity ratings of different levels of cooperation (x-axis) at different

levels of belief (right y-axis) under the simultaneous method and the strategy method. Er-

ror bars indicate standard errors. Reciprocal transfers, for which the level of cooperation

matches the level of belief, are highlighted in grey. Reciprocal transfers are consistently

rated as more normative under the strategy method than under the simultaneous method. In

contrast, fair transfers (cooperation = 5) are rated as the most normative at any level of belief

under the simultaneous method. They are rated as more normative under the simultaneous

method than under the strategy method except where cooperation = beliefs = 5 (i.e., where

fairness and reciprocity coincide).
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The regression results are shown in Table 1. Table S8 presents models without higher-order

interactions.

Table 1: Predictors of elicited normativity ratings for different rates of cooperation and at

varying levels of beliefs.

B SE df t p

Intercept .24 .07 454.06 3.42 < .001

Strategy Method –0.13 .08 1618.00 –1.56 .119

Belief –0.11 .02 420.65 –5.91 < .001

Fairness Norm .36 .13 1618.00 2.72 .007

Reciprocity Norm –.20 .13 1618.00 –1.46 .144

Method × Belief –.01 .02 1618.00 –.48 .633

Method × Fairness –1.09 .19 1618.00 –5.78 < .001

Belief × Fairness .07 .04 1618.00 1.89 .060

Method × Reciprocity 1.02 .19 1618.00 5.42 < .001

Belief × Reciprocity .13 .04 1618.00 3.40 .001

Method × Belief × Fairness .19 .06 1618.00 3.49 < .001

Method × Belief × Reciprocity –.08 .06 1618.00 –1.43 .154

As predicted, the method dummy interacted negatively with the fairness norm dummy

(� = −1.09, C (1618.00) = −5.78, ? < .001). This indicates a stronger effect of the

fairness norm under the strategy method than under the simultaneous method. Conversely,

the method dummy interacted positively with the reciprocity norm dummy (� = 1.02,

C (1618.00) = 5.42, ? < .001), indicating a stronger effect of the reciprocity norm under the

simultaneous method than under the strategy method.

Preregistered follow-up analyses showed that under the simultaneous method, the fair-

ness dummy was a significant predictor of perceived norms (� = .36, C (736.00) = 3.02,

? = .003), whereas the reciprocity dummy was not (� = −.20, C (736.00) = −1.62,

? = .105). This result indicates that under the simultaneous method there exists an egal-

itarian fairness norm but no (general) norm of reciprocity. In addition, perceived norms

were predicted by Belief and significant Belief × Fairness and Belief × Reciprocity inter-

actions. This result indicates that individuals with more positive expectations overall gave

lower ratings of normativity, unless the described behaviour fit either the fairness or the

reciprocity norm. In other words, individuals with more positive expectations cared more

about whether behaviour was egalitarian and whether it matched their expectations.

Under the strategy method, perceived norms were predicted by both the fairness dummy

(� = −.72, C (736.00) = −5.38, ? < .001) and the reciprocity dummy (� = .83, C (736.00) =

6.11, ? < .001). This result suggests that under the strategy method there exists a norm of

reciprocity as well as a norm against egalitarianism. However, perceived normativity was
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also predicted by Beliefs and a significant Belief × Fairness interaction. The interaction

indicates that fairness was seen as more appropriate when beliefs were more positive.

This interaction suggests that beyond exact reciprocation, over-reciprocation may be more

appropriate when the counterpart is known to behave at least somewhat cooperatively.

In sum, these results show that egalitarian fairness is perceived as more normative

under the simultaneous method than under the strategy method. Conversely, reciprocity is

perceived as more normative under the strategy method than under the simultaneous method.

This difference is particularly pronounced for lower beliefs, i.e., where the demands of

fairness and reciprocity deviate most strongly. Visualising ratings of normativity underlines

that, under the simultaneous method, fair transfers are consistently perceived as the most

normative, whereas reciprocity does not matter (Figure 2; see also Table S2). In contrast,

under the strategy method, reciprocal transfers are consistently rated as the most normative,

whereas egalitarian transfers are rated as less normative, in particular where egalitarian

fairness and reciprocity make divergent demands.

4 Discussion

After accounting for endogenous beliefs, behaviour under the strategy method should match

simultaneous decisions. Yet, in line with previous research, we find that in a continuous

Prisoner’s Dilemma, people are more cooperative under the simultaneous method than

under the strategy method (Fischbacher et al., 2012). We show that this is entirely due

to conditional cooperators (and unclassifiable players who behave similarly to conditional

cooperators) with low expectations of others’ cooperation. These players behave more

cooperatively under the simultaneous method than their behaviour under the strategy method

would suggest. Consequently, for conditional cooperators, the relationship between beliefs

and decisions under the simultaneous protocol is cubic rather than linear as under the

strategy method.

These findings have direct implications for uses of the strategy method. The strategy

method is often used to elicit behaviour given a certain level of belief. The interpretation

is that strategy-method decisions show how a player would behave if they had a belief that

their counterpart cooperated to a certain level. Here, however, we show that the strategy

method not only varies beliefs; the method itself shifts the prevalent social norm from

egalitarian fairness to reciprocity. Thus, the determinants of decisions are altered in a

way that confounds inferences about the link between beliefs and behaviour. Importantly,

the strategy method did not simply lead to a shift in mean levels of cooperation, as prior

results may have suggested (Fischbacher et al., 2012). Rather, the difference between the

strategy and simultaneous decision methods arose specifically for conditional-cooperator-

type players with relatively low expectations of cooperation. Consequently, to predict

belief-contingent behaviour from strategy-method decisions, it may be necessary to directly

elicit beliefs and to account for the cubic relationship between beliefs and preferences.
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In the past, the strategy method has been criticised for inducing excessive conditionality

on the behaviour of other players, or in other words, overly linear relationships between

beliefs and behaviour (Burton-Chellew et al., 2016; Ferraro & Vossler, 2010). In particular,

Burton-Chellew et al. (2016) argued that the method may lead individuals to mistakenly

believe that reciprocity may be payoff maximising. Our results, however, suggest an

alternative explanation, namely that highlighting the behaviour of others shifts the prevalent

norm towards one of reciprocity.

The present research relates to a broader literature on the effects of how an experiment

is administered. We have already discussed the comparison between the strategy method

and the direct-response format above. This research has found evidence for a limited effect

of the direct-response method, mostly related to punishment (Brandts & Charness, 2011).

Another strand of the literature has compared the simultaneous method and the direct-

response format. These studies have found that the opportunity to signal prosocial intent

in the direct-response format increases the role of reciprocity, similar to our findings about

the strategy method (McCabe et al., 2000, 2003). Finally, a recent paper found that under

the simultaneous method, it did not matter whether participants were paired before making

their decisions, or would be matched at a later point (Evans et al., 2021). Our account

suggests that such methodological decisions may affect decisions when they shift perceived

norms, for example by making beliefs more salient.

Our findings are also relevant for the broader literature on norms of cooperation (e.g.,

Bicchieri, 2005; Bicchieri & Chavez, 2010). Specifically, we show that heightened salience

of beliefs can shift social norms towards norms of reciprocity. This provides a possible

explanation for differences in norms observed in different economic games (Kimbrough &

Vostroknutov, 2016). More broadly, it suggests that purported default norms of cooperation

may be less general than sometimes thought, susceptible not just to the type of game or

norms of ownership but also to the provision of information that is congruent with already-

held beliefs. In practice, our findings suggest that confirming distrustful individuals in their

beliefs can undermine their willingness to cooperate based on norms of fairness, as it shifts

the normative frame towards reciprocity.

4.1 Limitations

An alternative explanation for differences in behaviour may be that the strategy method is

too ‘cold’, failing to arouse ‘hot’ emotions that drive social decision-making (Brandts &

Charness, 2000). However, under this hypothesis we would have expected the simultaneous-

decision protocol to increase the association between beliefs and decisions across the board.

Instead, we find a cubic relationship, which cannot be explained by an increased role for

emotions in decision-making. Moreover, this alternative explanation cannot account for the

observed shift in social norms. Conversely, future research may explore whether a shift in

social norms could in fact explain why certain ‘hot’ emotions arise in some situations, but

not in others.
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One caveat is that we studied behaviour under the simultaneous method under conditions

where many individuals endorse an egalitarian fairness norm. However, perceptions of

fairness vary. For example, when endowments are earned rather than provided as a windfall,

less-than-equal splits may be perceived as fair (Barber IV & English, 2019; Cherry et al.,

2002; Franco-Watkins et al., 2013; Jakiela, 2011). Moreover, norms of cooperation may

vary across cultures, and even cooperation in classic social dilemma games can be influenced

by local norms of cooperation (Henrich et al., 2005). Thus, it is not a given that conditional-

cooperator-type players will always be drawn towards a norm of ‘give half’, as observed

here.

It is also possible that our results are specific to the two-player continuous Prisoner’s

Dilemma or the belief elicitation method we used. In particular, though it is conventional to

use the midpoint of the interval elicited using the MLI method as the location of the belief,

the method itself does not yield a point estimate (Schlag & van der Weele, 2015). In the

supplementary materials on the OSF we provide further robustness checks showing that our

results hold even when we assume the location of beliefs to lie somewhat off the midpoint of

the elicited interval (Figure S2 and Tables S6–S7). Beyond these specific methodological

concerns, further research that explicitly elicits norms (instead of inferring them implicitly

from behavior) could elucidate when and how norms of cooperation vary within the same

game, and whether such variation is robust across methods.

Bicchieri’s (2005) theory of norms suggests that people will follow a rule when they have

appropriate normative and empirical expectations, i.e., when they believe that others endorse

and will follow the norm. It might be tempting to argue that players who expect others to

transfer nothing or only 1 or 2 out of 10 euros may have insufficient empirical expectations

to motivate rule-following (even if they believe others endorse the role). Indeed, we find

that differences in behaviour arose only for non-zero beliefs �BCA0C.,8 = [2, 5]. This finding

suggests that both empirical and normative expectations may contribute to the power of

social norms. It is worth emphasising, however, that empirical expectations do not have

to be such that the player expects a majority to follow the rule; it is sufficient that they

believe a sufficient number will do so, where what is sufficient depends on the individual’s

judgement. Our findings are consistent with this theoretical framework.

4.2 Conclusion

Decisions made using the strategy method differ systematically from decisions players

make when they rely on their own beliefs. Individuals with low expectations of others’

cooperation are more cooperative under a standard simultaneous method than under the

strategy method. We show that under the strategy method, reciprocity is more normative

than egalitarian fairness and that under the simultaneous method, fairness is more normative

than reciprocity. The presence of an egalitarian fairness norm increases the degree of

cooperative behaviour relative to what is elicited using the strategy method. One implication
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is that reminding individuals of their beliefs could undermine the force of social norms to

promote cooperative behaviour.
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