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Lying in a foreign language? 

Despoina Alempaki, ǂ, Gönül Doğan**, ǂ, Yang Yang***, ǂ 

Abstract 

We experimentally investigate whether using a foreign language affects social and personal norms on 

dishonesty, and whether language dependent norms explain lying behaviour. Participants can inflate 

their relative performance in a real effort task, and thereby increase their own payoff at a cost to another. 

As our main treatment manipulation, we vary the language of the experiment, that is conducted either 

in one’s native or a foreign language. We find that dishonesty is generally perceived as more socially 

inappropriate in one’s native language. However, we do not find a systematic foreign language effect 

on lying behaviour.  
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1. Introduction 

Having a shared official language promotes international economic exchange (Lameli et al., 2015; 

Melitz, 2008; Otten, 2014). It is estimated that a common language increases trade flows by 44% (see 

the meta-analysis by Egger and Lassmann, 2012). A growing number of companies worldwide, from 

Finland and Germany to China and Japan (Nokia, Volkswagen, Lenovo and Honda just to name a few), 

have adopted a common language policy not only for communicating with their international clients, 

but also for improving internal performance. As a result, many people are required to work using a 

foreign language, most commonly English, which is the international lingua-franca (Crystal, 1997; 

Melitz, 2016; Tietze and Dick, 2013). Surprisingly, and despite the ever-increasing number of foreign 

language speakers, little is known about the effects of non-native language use on economic behaviour.  

In this paper, we study experimentally the effect of using a foreign language in situations that 

frequently arise in the globalised marketplace: asymmetric information between parties in which the 

better informed party can misreport their private information for personal gain at a cost to the other 

party. As an illustration in international trade, consider sellers who are better informed than their 

potential customers about the relative quality of their products: they could then misrepresent or overstate 

this relative quality to increase their earnings. In the workplace, informational asymmetries generally 

exist in team work, and between principals and agents. Further examples are an employee exaggerating 

their own contributions to a team project in order to win the contest for a promotion, or a superior 

overstating the gains from a project to a subordinate to obtain more effort input from the latter.  

Why would dishonest behaviour differ when a foreign language is used instead of the native 

language? Studies in psychology suggest that moral rules about what constitutes appropriate behaviour 

are learned and experienced through one’s native language, and thus, are better reinforced in a native-

language environment (Hadjichristidis et al, 2016; Marian and Neisser, 2000; Schrauf, 2000). 

Dishonesty in a foreign language is thus associated with a lower moral cost due to less accessibility of 

moral rules.1 Furthermore, foreign language might attenuate moral considerations due to less emotional 

processing (e.g., Hayakawa et al., 2017; Keysar et al., 2012). Indeed, there is supporting evidence in 

the morality literature for language dependency in the acceptability of moral violations (e.g., Cipolletti 

et al., 2016, Costa et al., 2014; Geipel et al., 2015a; Geipel et al., 2015b), showing that judgments are 

harsher when transgressions are presented in one’s native language compared to a foreign language. 

Note that these previous studies on judgments of moral transgressions measured norms using 

hypothetical scenarios with non-incentive-compatible judgment elicitations.  

                                                           
1 A separate stream of papers has documented that lying entails a positive moral cost (e.g., Abeler et al., 2019; 

Fischbacher and Föllmi-Heusi, 2013; Gneezy, 2005; Gneezy et al., 2018; Mazar et al., 2008). 
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In our study, we investigate in an incentive-compatible way, the influence of foreign language 

on dishonest behaviour through the lens of norm compliance. We focus both on social and personal 

norms. Social norms, defined as beliefs about what most others think constitutes appropriate behaviour, 

are considered important drivers of behaviour as many people are willing to incur a material cost in 

order to comply with them (see e.g., Bicchieri, 2006; Elster, 1989; Krupka and Weber, 2013). Personal 

norms, defined as what one personally thinks constitutes appropriate behaviour, are distinct from social 

norms; unlike social norms, they are intrinsically held and do not depend on beliefs of compliance by 

others (see e.g., Schwartz, 1973;1977). Of course, as noted by Schwartz (1973), social and personal 

norms might overlap, since the latter derive from socially shared views. However, although personal 

norms emerge from social interactions, they draw more heavily to one’s self-concept compared to social 

norms that activate social expectations (Schwartz, 1977). If norms govern dishonest behaviour, and 

people consider it more socially appropriate to lie in a foreign language, as previously suggested by the 

morality literature, they would lie more in a foreign language environment. To elicit social norms, we 

utilize the social norm elicitation task introduced by Krupka and Weber (2013). To elicit personal 

norms, we adapt the norm elicitation task by Burks and Krupka (2012). 

To measure dishonest behaviour, we use a novel performance-difference-reporting game, in 

which the better informed party can lie to increase her payoff at a cost to the other. All participants first 

engage in a real effort task and are matched in pairs afterwards. In each pair, there is a sender and a 

receiver. The sender learns the actual performance difference in the pair and sends a message about this 

difference to the receiver. The payoff within the pair is determined solely by the difference that the 

sender states, not by the actual difference; the higher the stated difference, the higher (lower) the 

sender’s (receiver’s) earnings.  

Our study involves four experiments with the key treatment variable being the language in 

which the experiment is run, either a participant’s native language or a foreign language, while holding 

all other aspects of the decision-making constant. Experiments 1 to 3 are conducted in China using 

Chinese-English native-foreign language pairing, and Experiment 4 is conducted in Germany with 

German-English native-foreign language pairing.  

Looking at both the Chinese-English and German-English language pairings is especially 

relevant for studying the foreign language effect on norms and dishonesty for two reasons. First, China 

and Germany are among the world’s largest trading countries (WTO, 2018) and English is the 

international lingua franca (Crystal, 1997; Melitz, 2016; Tietze and Dick, 2013). Second, China and 

Germany make interesting test cases as countries approaching opposite ends of individualism–

collectivism attitudes (with scores of 20 and 67 out of 100, respectively, on the “individualism index”, 

while the two major English speaking countries UK and USA score even higher and much closer to 

Germany at 89 and 91, Hofstede et al., 2010). More collectivist societies tend to have more corruption 
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(Mazar and Aggarwal, 2011) and more everyday dishonesty (Gächter and Schulz, 2016). Indeed, the 

perceived levels of dishonesty and unethical behaviour in general are much more similar between 

Germany and Anglophone cultures compared to China.2  

Based on these observations, and if using a particular language works as a prime activating 

values associated with that specific culture (Akkermans et al., 2010; Bond and Yang, 1982; Harzing 

and Maznevski, 2002; Ralston et al., 1995), the difference in the perceived appropriateness of lying 

would be bigger in the Chinese-English pair compared to the German-English pair. Further, whether a 

differential foreign language effect on norms would translate to a culture dependent foreign language 

effect on behaviour is an open question. If norms moderate behaviour, as recent research in other 

economic contexts has shown (e.g., Banerjee, 2016; Barr et al., 2018; Chang et al., 2019; Gächter et al., 

2013, 2017; Krupka et al., 2017; Krupka and Weber, 2013; Verrina, 2020), the foreign language effect 

on dishonesty will be more pronounced in China compared to Germany. If, however, norms have little 

influence on behaviour (see e.g., Gächter et al., 2017), the foreign language effect on dishonesty will 

be similar in China and Germany. 

We test these predictions as follows. In China, Experiment 1 measures social norms in the 

performance-difference-reporting game in a group of subjects who have not participated in the game. 

Experiments 2 and 3 study actual behaviour in the performance-difference-reporting game; the latter 

additionally measures within-subject personal and social norms (see, e.g., D’Adda et al., 2016 on the 

advantages of within subject norms’ elicitation), language proficiency, and beliefs of behaviour in a 

culture associated with the foreign language. In Germany, Experiment 4 investigates dishonest 

behaviour and within-subject personal norms. Thus, within each country and across the native-foreign 

language pair, we compare norms as well as behaviour, and across countries, we compare the predictive 

power of norms. 

Our results are as follows. First, personal and social norms were stricter in participants’ native 

language compared to the foreign language in China, concordant with the findings in the morality 

literature. Personal norms were not different across the native-foreign language pair in Germany. 

Second, in both countries and for both the native and foreign languages, norms are strongly associated 

with individual behaviour. Nonetheless, the predictive power of norms at the individual level does not 

                                                           
2 The most recent ranking of the International Corruption Perception Index by Transparency International (2016), 

which aggregates beliefs of country experts and business people on corruption, shows that the perception of 

corruption in China is much higher (83rd out of 168) than in the US and the UK (18th and 10th, respectively). 

Likewise, the last published Bribe Payers Index (Transparency International, 2011), which indicates business 

executives’ beliefs about the extent to which companies from 28 leading economies would engage in bribery, 

suggests that this likelihood is lower in the UK and the US (ranked 8th and 10th, respectively), than in China 

(27th). When it comes to Germany, a European Union–wide survey shows that people perceive Germany and UK 

to be the two least corrupt countries in the EU (Pew Research Center, 2012). Similarly, Germany is ranked close 

to the US and the UK according to both the International Corruption Perception Index (10th in Transparency 

International, 2016) and the Bribe Payers Index (4th in Transparency International, 2011).  
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translate into predictive power at the aggregate level: despite its effect on norms, we do not find 

evidence for a systematic foreign language effect on behaviour—in two out of three experiments on 

actual behaviour, lying was not different across the language pairings.  

Our work contributes to the literature investigating foreign language effects on dishonesty. 

Previous studies provided divergent results. Using a die-rolling task, Bereby-Meyer et al. (2018) found 

less lying in a foreign language than in subjects’ native language. Gai and Puntoni (2018) employed a 

spot-the-difference task and found that foreign language has a differential effect on lying conditional 

on the magnitude of lies; it increases dishonesty that requires lying to a high extent, while decreasing 

dishonesty that requires lying to a low extent compared to a native language. We examine the foreign 

language effect on dishonesty in a strategic environment, and further investigate whether it is 

systematically associated with personal and social norms. Moreover, we examine the role of language 

proficiency and stereotypical beliefs on the foreign language effect.    

More broadly, we also contribute to the literature on norm compliance. Previous research on 

norm compliance in economic settings mostly focused on social norms with mixed evidence; some 

studies found social norms to be good predictors of behaviour (e.g., Banerjee, 2016; Barr et al., 2018; 

Chang et al., 2019; Krupka and Weber, 2013); some others did not (Barr et al., 2020; Gächter et al., 

2017). Personal norms as predictors of behaviour have recently gained more attention (e.g., Barr et al., 

2020; Burks and Krupka, 2012; Bursztyn et al., 2020; d'Adda et al., 2020; Verrina, 2020). We extend 

the investigation of norm compliance to the domain of dishonesty. Similar to Barr et al. (2020), who 

explored the role of personal and social norms in saving decisions, we find personal norms to be better 

predictors of behaviour than social norms.  

2. Experimental Design and Procedures  

The key experimental manipulation in all our experiments was the language used to conduct the 

experiment, either subjects’ native language (Chinese or German) or a foreign language (English). In 

all experiments, participants were randomly allocated to language treatments.  

Experiment 1 measured social norms using the Krupka-Weber (2013) elicitation procedure. 

Experiments 2˗4 measured actual lying behaviour in the performance-difference-reporting game. Both 

the norm elicitation procedure and the performance-difference-reporting game are explained in detail 

in the next subsections. Experiment 3 additionally included the following parts after the performance-

difference-reporting game. First, we elicited subjects’ beliefs about others’ behaviours as well as 

cultural beliefs. Second, we elicited subjects’ personal and social norms in a random order. The social 

norm elicitation followed the procedure of Experiment 1. The personal norm elicitation asked 

participants to state their own personal judgement in the norm elicitation task (adapted from Burks and 

Krupka, 2012). Third, we tested subjects’ English language proficiency by administering the writing 
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part of a widely used and psychometrically validated English test (Oxford Placement Test, Allan, 2004). 

Experiment 4 included a personal norm elicitation task after the performance-difference-reporting 

game.3 All experiments concluded with a questionnaire including participants’ background information, 

self-assessment of English proficiency level and some game specific questions. Instructions for the 

experiments are reported in Appendix A. 

Table 1 summarizes the main design of the experiments and states the number of subjects who 

participated in each treatment. 

 Experiment 1 Experiment 2 Experiment 3 Experiment 4 

Task 

Social norms Performance-

difference-reporting 

game 

 

Performance-

difference-reporting 

game 

(Cultural) Beliefs 

Social norms 

Personal norms 

Language 

proficiency 

Performance-

difference-reporting 

game 

Personal norms 

Native/Foreign 

Languages 
Chinese/English Chinese/English Chinese/English German/English 

Number of 

subjects 
36/36 46/464 36/38 32/32 

Table 1. Overview of experiments. 

Experiments 1 and 2 were conducted between December 2015 and January 2016, and 

Experiment 3 was conducted in July 2018 at Sun Yat-Sen University with native Chinese speakers who 

could speak and read English as a foreign language.  Experiment 4 was conducted at the University of 

Cologne in August 2016 with native German speakers who could speak and read English as a foreign 

language. The experiments were conducted using z-tree (Fischbacher, 2007). We first developed the 

English instructions. Chinese and German instructions were translated from the English version using 

a double translation procedure. A translator first translated the English version into Chinese (or German), 

                                                           
3 In Experiments 2 and 4, at the end of the performance-difference-reporting game, we elicited participants’ 

incentivized beliefs about the distribution of performance in the real effort task. These beliefs do not explain 

participants’ lying behaviour in Experiments 2 and 4.  
4 Because of a programming error, eight of our participants in Experiment 2 received incorrect information about 

the true performance difference, which largely differed from the true value. These data are excluded from our 

analysis. We also exclude two participants from Experiment 2 (1 per treatment), one participant from Experiment 

3 in the foreign language treatment and one participant from Experiment 4 in the foreign language treatment for 

telling a white lie, which is a lie that benefits the receiver at the sender’s expense. Our conclusions do not change 

if we include these participants in our analysis. 
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and then another translator translated the Chinese (or German) version back into English. The two 

English versions were checked for consistency, and any inconsistency was resolved by discussion 

between the two translators.  

Experiment 1 consisted of four sessions (two per language) with a total of 72 subjects, and 

Experiment 2 consisted of four sessions (two per language) with a total of 92 subjects. Each session 

lasted approximately 45 minutes. Experiment 3 consisted of three sessions (one in Chinese) with total 

74 subjects, each lasting approximately 107 minutes. Participants for Experiments 1-3 were recruited 

via the WeChat public account of the lab. We conducted two sessions for Experiment 4 (one per 

language) with total 64 subjects recruited through ORSEE (Greiner, 2015). Each session lasted 

approximately 75 minutes. Payoffs were in tokens, and each token was exchanged at a rate of 1.6 RMB 

in China and 0.4 Euros in Germany.5 We chose the exchange rate and the show-up fee in accordance 

with the local laboratory payment norms. The average earnings were 31 RMB for Experiment 1, 49 

RMB for Experiment 2, 61 RMB for Experiment 3, all including a 16-RMB show-up fee, and 12 Euros 

for Experiment 4 including a 4-Euro show-up fee.  

2.1 Performance-Difference-Reporting Game  

The performance-difference-reporting game consists of two parts. At the beginning of the experiment, 

participants receive instructions only for the first part that comprises a real effort task. After all 

participants finish the first part, they receive instructions for the second part that involves a sender-

receiver game.  

In the real effort task – a modified version of the summation task introduced by Weber and 

Schram (2016) –, each participant sees on the computer screen two 10 × 10 matrices filled with 

randomly generated two-digit numbers. Participants are asked to find the largest number in the left 

matrix and the largest number in the right matrix and to add the two numbers (see Figure B1 in Appendix 

B). Participants do not need to provide an answer to proceed to the next problem, and they can make 

multiple attempts by returning to a previous problem. They have eight minutes to solve as many 

problems as they can out of a maximum of 20, which is much more than can be solved within the time 

limit. Participants earn 1 point for each correct answer, and there is no penalty for incorrect answers. 

Participants are not informed of the actual number of points they earned either during or after the 

experiment, and this is common knowledge. During the task, the remaining time is displayed at the top 

of the screen. Participants have the opportunity to practice for four minutes before the actual task starts, 

                                                           
5 Senders in Experiment 4 were allocated 10 tokens as their initial payoff. We chose this payment scheme because 

in a pilot experiment with the same incentive structure as in Experiments 2-3 without the additional tokens, 

approximately 88% and 85% of the participants lied in the native and foreign language treatments, respectively, 

leaving little room for detecting an upward effect, if any. 



   
 

8 

 

also without feedback. After finishing the real effort task, participants receive instructions for the second 

part of the experiment.  

The second part is a modified sender-receiver game in which the receiver is passive. 

Participants are informed that they are matched in pairs and that in each pair, each player has a 50% 

chance of being assigned the role of sender. After the roles are determined within each pair, the sender 

is informed of the performance difference within the pair, that is, the number of points that the sender 

scored in the real effort task minus what the receiver scored. That this information is given to the sender 

only, and never to the receiver, is also common knowledge. The sender is asked to send a message to 

the receiver stating the difference between the number of points they earned in the task. The sender can 

choose one of 11 messages, each corresponding to a different payoff distribution of a fixed amount (20 

tokens) within the pair. The messages and the corresponding earnings for the sender and the receiver 

are listed in Table 2. 

As depicted in Table 2, the higher the performance difference that the sender states, the higher 

(lower) the sender’s (receiver’s) earnings. Notice that payoffs are implemented only on the basis of the 

sender’s message and are irrespective of the true performance difference. Since we are not interested in 

the strategic component that arises with the receiver’s active role in the game, we rule this possibility 

out by design. Further, our setup ensures unambiguity over what constitutes a lie; it is impossible for 

the sender to implement the payoff that would arise from the true state of the world by lying, and vice 

versa.  

Message Sender’s earnings 

(in tokens) 

Receiver’s earnings  

(in tokens) 

 have at least 5 points more than you 20 0 

I have 4 points more than you 18 2 

I have 3 points more than you 16 4 

I have 2 points more than you 14 6 

I have 1 point more than you 12 8 

I have the same amount of points as you 10 10 

I have 1 point fewer than you 8 12 

I have 2 points fewer than you 6 14 

I have 3 points fewer than you 4 16 

I have 4 points fewer than you 2 18 

I have at least 5 points fewer than you 0 20 

Table 2. Payoff within a pair according to the message sent. 
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We use the following matching protocol. To increase the power of our statistical analysis in 

both the performance-different-reporting game and the norms’ elicitation experiment, we keep the true 

within-pair performance difference within a relatively small range by matching participants with close 

performance. Further, to gather observations from every participant, we match the participants twice. 

Each participant acts once as a sender and once as a receiver, facing two different partners. All 

participants decide as senders first and become message receivers afterwards: first, participants are 

informed of the true performance difference from their matched receiver, and then they are asked to 

send a message. After all participants choose their messages, we inform the participants that they are 

also paired with another participant and that they are assigned the role of receiver. All participants then 

receive a message from their matched sender. At the time of their decisions as senders, they are not 

aware that they are also matched in a second pair and that they will receive a message subsequently.6  

Before participants decide, they are informed that half the message senders have at least as 

many points as their paired participants, and that the other half of the message senders have at most as 

many points. Our matching protocol guarantees this. Thus, participants are also informed that any 

message is equally likely to come from a person who performed at least as well or at most as well as 

themselves. This ensures that receivers form correct beliefs about the sign of the performance difference 

between themselves and the sender and rules out second-order beliefs of senders affecting their message 

choices.  

Finally, our design rules out lie detection possibility as an alternative mechanism that could 

explain treatment differences, if any. According to this mechanism, people feel more confident that 

their lies will not be detected in their native language environment; therefore, they lie more in their 

native language (Cheng and Broadhurst, 2005). Since in our setting the real performance difference is 

equally likely to be positive and negative and messages are chosen from a list, any inference the 

receivers could make about the probability of a lie is the same in both languages. 

2.2 Social Norm Elicitation 

We employ the method of Krupka-Weber (2013) to elicit social norms regarding each possible sender’s 

decision in the performance-difference-reporting game in an incentive compatible way. To this end, in 

Experiment 1, participants read the description of the performance-difference-reporting game and then 

                                                           
6 Here, we provide an example with 10 participants to illustrate the implementation of this matching: first, 

participants are ordered according to their performance in the task from 1 (worst) to 10 (best). Then we match 

each participant with two other participants in two different pairs as follows: (1,4), (2,3), (3,1), (4,2), (5,9), (6,10), 

(7,8), (8,5), (9,6), (10,7), with the first participant within each pair being the sender and the second the receiver. 

All 10 participants are then informed that they are matched with another participant and assigned the role of sender 

in their pair. Participants 1, 2, 3, 4, … 10 are informed of the performance difference between themselves and 

their matched receivers 4, 3, 1, 2, 9, 10, 8, 5, 6, 7, respectively. All participants are asked to choose a message to 

send to their matched receivers. After everyone has chosen a message to send, we inform the participants that they 

are also matched in another pair, and that they are assigned the role of the receiver in this pair. Then participants 

1, 2, 3, …10 receive the messages sent by participants 3, 4, 2, … 6, respectively. 
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evaluate the social appropriateness of each possible action available to the sender. In Experiment 3, to 

test whether within-subject norms predict behaviour better (see D’Adda et al., 2016), participants 

evaluate the social appropriateness of each possible action available to the sender after making their 

own decisions in the performance-difference-reporting game.  

As a result of the matching procedure we employed in the performance-difference-reporting 

game, the actual performance difference in most of the matching pairs lies within a range from −2 to 

+2 points; to match this, participants evaluated the appropriateness of these five possible difference 

scenarios.7 For example, a participant is told to consider the situation in which the actual difference 

between the sender and the receiver is zero points and is asked to evaluate how socially appropriate it 

is if the sender sends the message “I have at least 5 points more than you”. Participants judge the 

appropriateness of this message on a 6-point scale with the options “Very socially inappropriate”, 

“Socially inappropriate”, “Somewhat socially inappropriate”, “Somewhat socially appropriate”, 

“Socially appropriate”, and “Very socially appropriate”. This procedure is repeated for all 11 messages 

that the sender could send in each of the scenarios. We define socially appropriate behaviour in the 

experimental instructions as what a participant believes most others would agree to be the correct 

(Experiment 1) or proper (Experiment 3) thing to do.  

The elicitation procedure is an incentivized coordination game: participants are told that one of 

the possible situations and one of the actions available to the sender in that situation will be selected at 

random at the end of the experiment for payment. Each participant’s evaluation is then compared to the 

evaluation of a randomly selected participant. If the evaluations match, the participant receives a 

monetary reward of 34 RMB, otherwise nothing. This coordination structure of the elicitation procedure 

gives participants an incentive not to reveal their own idea of what is appropriate but rather what they 

think most others think is appropriate behaviour, thereby identifying the social norm.8  

2.3 Personal Norm Elicitation 

For personal norms, we ask participants to evaluate the social appropriateness of each possible action 

available to the sender according to what they personally believe one should do (Experiment 3) or what 

that they personally think is the correct thing to do (Experiment 4). We formulated this framing adapting 

the definition given by Schwartz (1973): “personal norms are expectations people hold for themselves 

while underscoring that these expectations derive from socially shared norms”. Contrast to the 

elicitation of social norms where participants were incentivized to match the average response, personal 

                                                           
7 Experiment 1 contained an additional randomly selected scenario from among the rest of possible difference 

scenarios. Because of the low number of observations, we do not study these additional scenarios. In Experiment 

4, 1 participant from the native and 3 participants from the foreign language treatment observed differences of −3 

or +3 in the performance-difference-reporting game. 
8 See Krupka and Weber (2013) for a discussion on jointly recognized social norms. Xiao and Houser (2005) and 

Houser and Xiao (2011) follow a similar approach. 
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norms were compensated with a flat fee of 8 RMB in Experiment 3, and were administered without 

additional compensation in Experiment 4 (see also Barr et al., 2020; Burks and Krupka, 2012; Verrina, 

2020).   

3. Results 

First, we report the norms results with the order of social norms in China, and personal norms in China 

and Germany. Second, we analyse the actual lying behaviour in China and Germany. Subsequently, we 

investigate the predictive power of social and personal norms on behaviour at the individual level.  

3.1. Norms  

Social Norms. Figures 1 and 2 depict social norms in China in Experiments 1 and 3, respectively.9 Each 

figure involves five panels. Each of the five panels shows the mean social appropriateness rating for 

each of the 11 messages that could be sent by the sender for a given actual performance difference in a 

treatment (native vs. foreign language). The complete distribution of appropriateness ratings is reported 

in Appendix C. Following Krupka and Weber (2013), we assigned evenly spaced values of 1, 0.6, 0.2, 

−0.2, −0.6, and −1 to the six appropriateness ratings. Afterwards, we averaged the values assigned by 

all participants for each message. For example, the top-left panel of Figure 1 shows the average 

appropriateness ratings of all possible messages if the sender scored 2 points lower than the receiver in 

the real effort task. 

 

Figure 1. Social appropriateness ratings of actions per actual performance difference in the native 

(Chinese) and foreign language (English) in Experiment 1. 

  

                                                           
9 In Experiment 3, the order of the social norm elicitation (social-personal or personal-social norms) does not 

systematically affect the results (see Tables D1 through D4 in Appendix D), thus, we report the aggregate results. 
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Figure 2. Social appropriateness ratings of actions per actual performance difference in the native 

(Chinese) and foreign language (English) in Experiment 3. 

Several patterns emerge from Figures 1 and 2. First, truth-telling was always the most 

appropriate action, and the larger the size of a lie, the lower the appropriateness rating. In almost all 

scenarios, the least appropriate action was maximizing one’s own earnings at the receiver’s expense. 

Further, given any fixed size of deviation from truth-telling, average social appropriateness was lower 

in the native language than in the foreign language for all lies in Experiment 1, and for altruistic lies in 

Experiment 3.  

 We formally investigate the distribution of social appropriateness ratings in the native and 

foreign language by focusing on stochastic dominance. Technically, appropriateness ratings in the 

foreign language stochastically dominating that of the native language means that the cumulative 

distribution of people who give a particular appropriateness rating is always higher in the foreign 

language than in the native language. Evidence of stochastic dominance would thus provide the 

strongest evidence for norms being stricter in the native language. To investigate, we employ a Bayesian 

approach.10 In a nutshell, this approach allows us to compute the probability that the following three 

hypotheses are true given the data: (i) the appropriateness distribution in the native language 

stochastically dominates the appropriateness distribution in the foreign language, (ii) the 

appropriateness distribution in the foreign language stochastically dominates the appropriateness 

distribution in the native language, and (iii) neither appropriateness distribution stochastically 

dominates the other.  

 The results of the stochastic dominance analysis confirm the observations obtained by eye-

balling the figures: in Experiment 1, in almost all judgements that involved lying, appropriateness 

ratings in the foreign language stochastically dominated the ratings in the native; that is, participants 

                                                           
10 See a description and the technical details of the procedure and the results for all experiments in Appendix E. 
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indeed shifted from a stricter norm judgement in their native language Chinese to a more lenient one in 

their foreign language English. In Experiment 3, for selfish lies, neither of the appropriateness ratings 

stochastically dominated the other, whereas for altruistic lies, appropriateness ratings in the foreign 

language stochastically dominated those in the native one. Thus, we conclude that, overall, dishonesty 

was judged more severely in the native language than in the foreign one.  

Result 1: Social norms were stricter in participants’ native language compared to the foreign one in 

China. 

Repeating the dominance analysis across Experiments 1 and 3 showed no evidence for different norms 

in the two experiments (see Tables D5 and D6 in Appendix D). In other words, appropriateness ratings 

were similar independently of whether participants have to judge a situation they themselves have 

encountered (Experiment 3) or as spectators judging the behaviour of another participant (Experiment 

1). 

Personal Norms. Figures 3 and 4 depict personal norms in Experiments 3 (China) and Experiment 4 

(Germany), respectively.  

 
Figure 3. Personal appropriateness ratings of actions per actual performance difference in the native 

(Chinese) and foreign language (English) in Experiment 3. 
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Figure 4. Personal appropriateness ratings of actions per actual performance difference in the native 

(German) and foreign language (English) in Experiment 4. 

Similar to social norms, truth-telling was always the most appropriate action, and the larger the 

size of a lie, the lower the appropriateness rating. The least appropriate action was maximizing one’s 

own earnings at the receiver’s expense in the foreign language in China, and in both the native and 

foreign languages in Germany. There was a clear foreign language effect for altruistic lies in China: 

given any fixed size of deviation from truth-telling, average personal appropriateness was lower in the 

native language than in the foreign language for all altruistic lies, following the exact pattern of social 

norms of Experiment 3. In Germany, there was no language effect on norm judgments (see Table E4 in 

Appendix E). Interestingly, altruistic lies were rated to be socially appropriate -with the average rating 

being higher than “somewhat socially appropriate”-, a stark difference compared to China.   

Result 2: When comparing China and Germany, we observe a differential foreign language effect on 

personal norms. In China, for altruistic lies, personal norms were stricter in one’s native language than 

in the foreign language. In Germany, personal norms were statistically indistinguishable across the 

native and foreign language pair. 

3.2. Behaviour 

The true performance difference in the matrix summation task did not differ across the language pairs 

in any of the experiments (two-sided Mann-Whitney p-values>0.717). When it comes to stated 

performance difference, the picture is mixed. First, in all the experiments, almost all lies are selfish lies 

with only four participants sending an altruistic lie.11 For simplicity of interpretation, we exclude these 

                                                           
11  As noted before, these are two participants from Experiment 2 (1 per treatment), one participant from 

Experiment 3 in the foreign language and one participant from Experiment 4 in the foreign language treatment. 
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participants from our analysis and only focus on selfish lies. None of our conclusions are sensitive to 

this choice.  

Figure 5 depicts the percentage of liars in Experiments 2 to 4. In Experiment 2 in China, 76% 

of the participants lied in the native language and 44% in the foreign language, denoting a large and 

significant difference in lying behaviour between the native and the foreign language (31/41 in native, 

and 18/41 in foreign language; Fisher exact two-sided, p-value=0.006, χ2(1) = 8.570, p-value=0.003). 

In Experiment 3 in China on the other hand, percentage of liars did not significantly differ across 

participants’ native and foreign language (21/36 in native, and 24/37 in foreign language; Fisher exact 

two-sided, p-value=0.634, χ2(1) = 0.329, p-value=0.566). In Germany, in Experiment 4, percentage of 

liars was also not significantly different between the native and foreign language (23/32 in native, and 

25/31 in foreign language; Fisher exact two-sided, p-value=0.556, χ2(1) = 0.668, p-value=0.414).  

 
Figure 5. Percentage of liars per language across Experiments 2 and 3 in China, and Experiment 4 in 

Germany. Standard errors are given by brackets.  

 

Two patterns emerged consistently across the experiments: first, in all treatments, within a 

language, the size of lies was not statistically different across different performance categories; 

participants inflated their performance difference on average by the same amount, irrespective of 

whether they performed better than, equally well as or worse than their matched pair. Linear regressions 

confirm that actual performance difference does not predict the size of lies in any of the treatments (See 
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Appendix F, Tables F1 through F3). Second, among only the participants who lied, the average size of 

lies was similar: in Experiment 2, 2.71 in Chinese and 2.44 in English (two-sided Mann-Whitney 

Z=0.536, p-value=0.592), in Experiment 3, 4.00 in Chinese and 3.38 in English (two-sided Mann-

Whitney Z=1.377, p-value=0.168), and in Experiment 4, 3.96 in German and 3.84 in English (two-sided 

Mann-Whitney Z=0.751, p-value=0.453).  

Result 3: We do not observe a systematic foreign language effect on lying. In two of the three 

experiments, foreign language use did not affect lying behaviour, whereas in one experiment in China, 

foreign language use significantly increased honesty. 

3.3. Do norms predict behaviour at the individual level? 

Next, we investigate the predictive power of norms on behaviour at the individual level. We closely 

follow the methodology of Krupka and Weber (2013) and assume that individuals are motivated by 

both self-interest and a preference to comply with existing norms. Thus, an individual’s utility is given 

by  

U(ai) = νπ(ai) + γN(ai)  (1) 

where π(ai) corresponds to the payoff obtained by taking a selected action and N(ai) is the average 

appropriateness rating of the action ai, as measured in the norm elicitation task. The parameter ν captures 

the value that senders place on their material payoff, whereas the parameter γ measures the value that 

senders place in the perceived appropriateness of their action. We use a fixed-effects conditional logistic 

regression to estimate the value of the parameters ν (payoff) and γ (mean appropriateness rating). In 

line with previous literature (e.g., Barr et al., 2018; Gächter et al., 2017; Krupka and Weber, 2013), we 

assume that senders choose which difference to report using a logit choice rule (McFadden, 1974), 

where the likelihood of choosing each of the 11 possible reports in a given situation depends on the 

utility associated with the chosen report, compared with the utility associated with the alternative 

reports.  

 To test whether concern for norm compliance predicts behaviour, we estimate Equation 1 using 

the choice data of participants in Experiment 2 and the average norm ratings from Experiment 1 as an 

explanatory variable. The results of the estimation are depicted in the first column of Table 3. We further 

use the within-subject norms ratings of participants in Experiment 3 to predict their own choices in the 

performance-difference-reporting task. The results are depicted in the second to fourth columns using 

as explanatory variables either participants’ social (2) or personal norms ratings (3) or both (4), 

respectively. Finally, we repeat the analysis for Experiment 4 conducted in Germany using the within-
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subject personal norm ratings and choices. For brevity, we report only the results of pooled native-

foreign language data for each experiment.12  

 Table 3 shows that participants were more likely to choose actions that yielded a higher payoff 

as captured by the positive and highly significant coefficient of payoff. Looking at the estimates of the 

mean social appropriateness ratings in China, we observe that the higher the average appropriateness 

rating of an action, the more likely that action was to be taken. The picture is similar with respect to 

personal norms; both in China and Germany, personal norms had a large explanatory power on 

participants’ behaviour.  

Experiment 3 further allows us to compare the predictive power of social and personal norms. 

Although at the aggregate level social and personal norms did not statistically differ from one another 

in Experiment 3 (see the comparison of norms in Tables D7 and D8, Appendix D), and were highly 

correlated (correlation coefficient clustered at the individual level = 0.66, 95% C.I. = [0.61, 0.65]), there 

is substantial heterogeneity between personal and social norms at the individual level. In particular, 

when comparing the ratings of all participants in all possible actions, we observe that personal and 

social norm ratings differed in 46% of the appropriateness evaluations. Individuals rate the 

appropriateness of a given situation differently if they provided their own personal view or the average 

view, suggesting that the predictive power of norms might differ. Indeed, this is what we find in our 

data: personal norms were better predictors of behaviour than social norms, explaining a much higher 

variance in the regression.13 If we use both personal and social norm ratings as explanatory variables 

(Column 4), only personal norms significantly predict behaviour. 

Result 4: Both personal and social norms significantly correlated with behaviour at the individual level. 

Personal norms were better predictors than social norms. 

                                                           
12 The analysis per language is reported in Appendix F, Tables F4-F6. 
13 That personal norms better predict behaviour indicates that personal norms of liars and non-liars differed 

substantially, and in a way that explains lying choices such as higher personal appropriateness ratings of selfish 

lies by liars, and similar social appropriateness ratings of selfish lies by liars and non-liars. We indeed found this 

in the data; liars on average found selfish lies more personally appropriate than non-liars, whereas there was no 

difference between selfish social norm ratings of liars and non-liars (see comparison of norms across liars and 

non-liars in Appendix G). 
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 Experiments1&2 

China 

(1) 

Experiment 3 

China 

(2)              (3)             (4) 

Experiment 4 

Germany 

(5) 

Dependent variable = 1 if action is chosen by the sender; 0 otherwise 

Payoff 
0.215*** 

(0.037) 

0.221*** 

(0.037) 

0.322*** 

(0.051) 

0.322*** 

(0.053) 

0.397*** 

(0.065) 

Social norms ratings 

 

2.078*** 

(0.248) 

1.304*** 

(0.249) 
 

0.014 

(0.331) 
 

Personal norms 

ratings 

 

  
2.349*** 

(0.325) 

2.340*** 

(0.384) 

1.884*** 

(0.400) 

Pseudo-R2 0.249 0.200 0.335 0.335 0.283 

Log-likelihood -147.600 -140.006 -116.382 -116.382 -101.387 

Observations 902 803 803 803 649 

Table 3. Conditional logit regressions of choice determinants. 
Notes. Standard errors in parentheses. The first column uses social norms ratings from Experiment 1 to predict 

behaviour in Experiment 2. The second to fifth columns use within-subject norms ratings and action choices. In 

Experiment 4, we excluded four participants from the analysis who had differences of −3 or +3 in the performance-

difference-reporting game; thus, we don’t have their personal norm ratings. Significance levels: ***p<0.01  

 

4. Further analysis and discussion 

Here, we discuss three mechanisms that could drive a foreign language effect; language proficiency, 

cultural beliefs, and self-serving bias. We then comment on the aggregate evidence of a foreign 

language effect on dishonest behaviour. 

Language Proficiency. In all our experiments that measured behaviour, we tested whether language 

proficiency explains lying in a foreign language. It has been argued that language proficiency moderates 

the relationship between language processing and cognitive load (e.g., Volk et al., 2014). If proficiency 

in a foreign language leads to a lower cognitive load, individuals who are proficient in a foreign 

language would have similar cognitive loads in their native and foreign language. If indeed cognitive 

load drives a foreign language effect, our results would be affected by the possibility that our subjects 

in Germany have a higher level of English proficiency and therefore a lower cognitive load than those 

in China (see, e.g., EF EPI, 2018). 
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To test the explanatory power of foreign language proficiency, we introduced several 

experimental measures. In Experiments 2 and 4, participants were asked on a post-experimental 

questionnaire to state their self-assessment of their English level, the number of years they had known 

English, whether they had visited an English-speaking country and how well they understood the 

instructions of the game. In Experiment 3, we additionally administered the writing part of the Oxford 

Placement Test (Allan, 2004) to obtain a more objective measure of proficiency.   

None of the self-reported measures differed between liars and non-liars in the English language 

treatments (all Mann-Whitney two-sided p-values>0.1). Linear regressions on the decision to lie in the 

English treatments corroborate this finding (see Tables F7 and F8 in Appendix F). Oxford Placement 

Test results showed a large variation in the performance scores on the language proficiency test, from 

28 to 70 (mean 53, median 52), ensuring enough variation in Chinese participants’ level of proficiency. 

In line with the self-reported measures, scores in the Oxford Placement Test did not explain lying 

behaviour in the foreign language in Experiment 3 (see Table F9 in Appendix F).   

A similar picture emerges for the effect of English proficiency on personal and social norms. 

We observe no systematic relationship between appropriateness ratings and English proficiency (see 

Tables F10-F13 in Appendix F).  

Beliefs. In Experiment 3, we elicited beliefs about honesty in Britain vis-à-vis China after the 

performance-difference-reporting game with three questions. First, participants indicated, if the 

experiment were to be repeated in Great Britain, whether the percentage of participants who would send 

an untruthful message would be substantially larger than, larger than, at about the same rate as, lower 

than, or substantially lower than in China. Second, participants estimated the percentage of participants 

who would send a truthful message in Great Britain. Third, they indicated whether people in Britain are 

substantially more honest, more honest, honest at about the same rate, less honest, or substantially less 

honest than in China.  

Participants expected significantly lower levels of lying in a similar experiment in Britain and 

indicated that people in Britain are generally more honest than those in China.14 Thus, participants’ 

beliefs closely followed those in previous studies and are in line with international corruption rankings; 

see Gächter and Schulz (2016) and Hugh-Jones (2016) for a comparison of experimental lying 

behaviour in UK and China, and Transparency International (2016) for corruption rankings. However, 

                                                           
14 The Likert-scale answers were coded from −1 to 1 in equal distances. The mean answer for the three questions 

were 0.123, 48%, and −0.158. For the first and the third questions, t-test p-values were smaller than 0.01 when 

tested against 0. When comparing beliefs about the percentage of liars in one’s own session and in Britain, the 

paired t-test p-value was 0.099. The means for the same three questions comparing China to Germany are 0.137, 

48% and -0.411. For the first and the third questions, t-test p-values were smaller than 0.04 when tested against 

0. When comparing beliefs about the percentage of liars in one’s own session and in Britain, the paired t-test p-

value was 0.087. 
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these beliefs did not correlate with lying behaviour or the norms in English (see also Tables F14 and 

F15, respectively, in Appendix F).15 

Result 5: Neither foreign language proficiency nor beliefs regarding the culture associated with the 

foreign language predicted norms on lying or lying behaviour itself. 

Self-serving bias. The finding that liars judged lying less strictly in their personal norm judgments than 

non-liars suggests that self-serving bias might play a role in lying behaviour. We tested whether self-

serving bias was stronger in the native language compared to a foreign language by comparing the 

acceptability of excuses in both languages. Since most people care about acting ethically, each unethical 

decision requires an excuse, and the acceptability of an excuse could influence one’s decisions. If it is 

easier to find acceptable excuses in one’s mother tongue – possibly due to experiencing more situations 

that involve a trade-off between an unethical action and higher earnings – then breaking the truth-telling 

norm might be easier. A separate group of Chinese participants were asked to imagine that they have 

participated in the performance-difference-game and lied. They were then provided a list of possible 

excuses and asked to judge how acceptable they considered each of these excuses to be. As with all our 

main treatments, we varied the language of the task. Similar to the foreign language effect on social 

norms, excuses were judged to be less acceptable in the mother tongue than in the foreign language, 

and significantly so for the excuses that were related to earning money, suggesting that self-serving bias 

does not predict lying behaviour (see details in Appendix H).   

Discussion. In our behavioural experiments, we did not observe a systematic foreign language effect 

on dishonest behaviour. Here, we further discuss the divergent results of Experiments 2 and 3. The two 

experiments were conducted at the same university three years apart. As far as we are aware, at Sun 

Yat-Sen University, admissions criteria, where participants originate from or other background 

characteristics did not change between the two experiments (see also Table F17 on background 

characteristics in Appendix F). We therefore find it unlikely that the divergence in behaviour in the two 

experiments was due to different subject pools. A more plausible explanation is that the foreign 

language effect observed in Experiment 2 is a false positive (i.e., a Type I error), or, that the “true” 

effect size of foreign language is simply much smaller, requiring a much larger sample to be detected.16  

                                                           
15 We further measured the expected percentage of liars in the session in Experiments 3 and 4. In Experiment 3, 

their response was incentivized: subjects received 10 RMB if they guessed the frequency of liars correctly, and 

nothing otherwise. The predicted percentage of liars had a strong correlation with own lying behaviour. The latter 

result was also observed in Experiment 4 in Germany (see the regressions in Table F16 in Appendix F). Subjects 

also guessed the frequency of deceptive messages according to whether the sender performed at least as good 

(bad) as the receiver, and the likelihood of receiving an honest message. There was no systematic effect of either 

of these measures on behaviour. 
16 If we take the results of Experiment 2 to represent the true effect, then in Experiment 3 with 36 observations in 

each language condition, observed power at α=0.05 is 72%, a reasonably high level. Thus, based on the results of 

Experiment 2, Experiment 3 was not underpowered. If we pool the data from Experiments 2 and 3, the percentage 
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However, the disadvantage of looking for an effect separately in each experiment is that it does 

not provide cumulative evidence for the underlying effect. To get a fuller picture, we evaluate the 

evidence from our experiments together with those of Bereby-Meyer et al. (2018), and Gai and Puntoni 

(2018). Half of the experiments report a positive foreign language effect on dishonesty, and the 

remaining half report a negative effect (see Köbis et al., 2019 for a systematic review). How to interpret 

this mixed evidence? On the one hand, taken at face value, the fact that the existing studies have found 

effects in either direction may suggest that the true underlying effect is very small, if any. On the other 

hand, there are many other differences across these three studies, which makes it difficult to draw 

definitive conclusions about the existence of a systematic foreign language effect on behaviour: the 

observed heterogeneity may have alternative explanations that can be attributed to background 

individual and contextual factors.  

Various contextual factors could moderate a foreign language effect on behaviour. Li (2017), 

for instance, examined the effect of English language in the behaviour of Chinese bilinguals using a 

series of games that did not involve dishonesty and argued that language affects behaviour in strategic 

interaction games (e.g., the trust game), but not in individual choice games on social preferences (e.g., 

the dictator game). Köbis et al. (2019) examined the effect of dual-system theories on dishonesty and 

suggested that promoting intuition increases dishonesty, but only when dishonesty harms abstract 

instead of concrete others. Clist and Verschoor (2017) studied whether language affects cooperation in 

a public goods game and concluded that language increases contributions, but only for individuals who 

both have specific underlying norms, and for whom language works as a prime. Luna et al. (2008) used 

survey questions to study activation of language dependent cultural frames, and concluded that 

activation occurs only for people who have internalised the two cultures, and not for those who are 

simply bilingual. With only three studies on a foreign language effect on dishonesty, we cannot detect 

study-level heterogeneity on different dimensions. More research is warranted to answer whether a 

foreign language effect exists and whether is moderated by factors which are yet to be identified.  

5. Conclusion 

Today, many people use a language other than their native one to trade, study, work and travel. In this 

paper, we report experiments that test whether foreign language influences social and personal norms 

and if so, whether any effect is reflected in behaviour. We used two native/foreign language pairings 

for our investigation, Chinese-English and German-English. A foreign language effect on social and 

personal norms is present in China, whereas no foreign language effect is observed for personal norms 

in Germany. Further, even though norms explain behaviour at the individual level, they are not the main 

                                                           
of liars in Chinese is 68% and in English 54%, and the difference is weakly significant (52/77 in native, and 42/78 

in foreign language; Fisher exact two-sided, p-value=0.100, χ2(1) = 3.041, p-value=0.081). Power calculations 

were conducted using G*Power, version 3.1.9.4 (Faul et al., 2009). 
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drivers of behaviour at the aggregate level: a directional effect of foreign language on norms does not 

lead to a similar directional change in lying behaviour. In conclusion, our data weigh against a direct 

relationship between language dependent norms and dishonesty.  
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Appendix A. Experimental Instructions 

A1. Personal-Social norms tasks 

Experiment 1 

Social norm elicitation instructions 

Welcome to this experiment. This is an experiment about decision-making. During the experiment, 

we request that you remain quiet and do not attempt to communicate with other participants. 

Participants not following this request may be asked to leave without receiving payment. If you have 

any questions, please raise your hand and the experimenter will come to you. For your participation, 

you will be paid a show-up fee of 16 RMB. You may also receive some additional money based on 

your choices and the choices of others in the task described below. 

In a few minutes you will read a description of a situation. This description corresponds to a situation 

in which one person must decide how to act. You will be given a description of various possible 

actions the person can choose to take. 

After you have read the description of the situation, you will be asked to evaluate the different 

possible actions the person can choose to take. You must indicate, for each of the possible actions, 

whether taking that action would be “socially appropriate” or “socially inappropriate”. By socially 

appropriate, we mean behavior that you think most participants would agree is the “correct” thing to 

do. Another way to think about what we mean is that if the person were to select a socially 

inappropriate action, then someone else might be angry with the person. 

In each of your responses, we would like you to answer as truthfully as possible, based on your 

opinion of what constitutes socially appropriate or socially inappropriate behavior.  

To give you an idea of how the experiment will proceed, we will go through an example situation and 

show you how you will indicate your responses.  

 

Example Situation 

A person is at a local coffee shop near campus. While there, the person notices that someone has left a 

wallet at one of the tables. The person can choose between four possible actions: take the wallet, ask 

others nearby if the wallet belongs to them, leave the wallet where it is, or give the wallet to the shop 

manager. 

The table below presents the list of the possible actions the person can choose. For each of the actions, 

you would be asked to indicate whether you believe choosing that action is very socially 

inappropriate, socially inappropriate, somewhat socially inappropriate, somewhat socially appropriate, 

socially appropriate, or very socially appropriate. To indicate your response, you would click on the 

corresponding button. 
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If this were the situation for this study, you would consider each of the possible actions above and, for 

that action, indicate the extent to which you believe taking that action would be “socially appropriate” 

or “socially inappropriate”. Recall that by socially appropriate we mean behavior that most 

participants agree is the “correct” thing to do. 

For example, suppose you thought that taking the wallet was very socially inappropriate, asking 

others nearby if the wallet belongs to them was somewhat socially appropriate, leaving the wallet 

where it is was somewhat socially inappropriate, and giving the wallet to the shop manager was very 

socially appropriate. Then you would indicate your responses as follows: 

 

 

 

If you have any questions about this example situation or about how to indicate your responses, please 

raise your hand now. 

  



   
 

31 

 

Your Task in Today’s Experiment 

You will next read the description of a situation where a person who is a participant in an experiment 

must choose between various possible actions. After you read the description, you must consider the 

possible actions and indicate on your computer screen how socially appropriate these are in a table 

similar to the one shown above for the example situation. 

 

How Your Cash Earnings Are Determined 

At the end of the experiment today the computer will randomly select one of the possible actions that 

the person could have taken. The computer will then randomly match you with one other participant 

in this room. Your evaluation of the selected action will be compared with that of the randomly 

selected participant. If your evaluation is the same as that participant’s, you will receive 34RMB for 

this task; otherwise you will receive zero. 

For instance, imagine the example situation above was the actual situation and the possible action 

“Leave the wallet where it is” was selected by the computer. If your evaluation had been “somewhat 

socially inappropriate” then your task earnings would be 34RMB if the person you are matched with 

also evaluated the action as “somewhat socially inappropriate” and zero otherwise. 

Before we continue with the experiment we want to check that each participant understands how their 

earnings will be calculated. To do this we ask you to answer the questions below. In a couple of 

minutes the experimenter will check your answers. When each participant has answered all questions 

correctly we will continue with the experiment.  

If you have a question at any time, raise your hand and the experimenter will come to your desk to 

answer it. 

Questions 

1. For the action selected for payment, if your rating is “Very socially appropriate” and the rating 

of the participant who is randomly matched with you is “Very socially appropriate”, your 

earnings are: _________________ 

2. For the action selected for payment, if your rating is “Very socially appropriate” and the rating 

of the participant who is randomly matched with you is “Socially inappropriate”, your earnings 

are: _________________ 

 

Situation 

The situation you are asked to evaluate deals with the behavior of a participant in an experiment.  

This experiment consists of different parts. Before each part starts, participants receive the 

corresponding instructions.  

During the experiment earnings of the participants are denoted in tokens. At the end of the experiment 

the total amount of tokens are converted to RMB at the following rate: 
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1 token = 1.6 RMB 

In addition, participants receive 16RMB show-up fee. The show-up fee is added to their earnings from 

the experiment. 

In the first part, participants solve a series of problems. For each problem, they see two matrices (one 

on the left and one on the right) on the screen. Each matrix has 10 rows and 10columns and is filled 

with randomly generated numbers. Participants have to find the largest number in the left matrix and 

the largest number in the right matrix, and then add the two numbers up. Each correct answer gives 1 

point to the participant. Participants are asked to give as many correct answers as possible. 

An example problem is depicted below:  

 

The task lasts for 8 minutes. To familiarize the participants with the task, there is a practice round that 

lasts for 4 minutes. The answers in the practice round do not matter in the experiment.  

After the task is finished participants are told that they are matched in pairs. None of the participants 

ever know the identity of the other either during or after the experiment. Participants are not informed 

neither of the number of points they have, nor the number of points the other pair member has. 

In each pair, one of the participants is chosen to be the message sender, and the other the message 

receiver with equal probability. 

Firstly, the message sender is informed of the performance difference (the true difference between the 

number of the points of the sender and the receiver) within the pair. This information is only given to 

the message sender, while the message receiver is never informed of this true difference. 

The information screen looks like this: 
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The message sender then sends a message to the message receiver. He/she can choose one of the 

following messages: 

 I have at least 5 points more than you. 

 I have 4 points more than you. 

 I have 3 points more than you. 

 I have 2 points more than you. 

 I have 1 point more than you. 

 I have the same amount of points as you. 

 I have 1 point fewer than you. 

 I have 2 points fewer than you. 

 I have 3 points fewer than you. 

 I have 4 points fewer than you. 

 I have at least 5 points fewer than you. 

 

Earnings of the participants in the experiment: 

 

The message chosen by the message sender determines the earnings in the pair. For each message, the 

earning for the message sender and the message receiver are respectively listed in the last two 

columns of the table. 

 

Message Message Sender’s earning 

(in tokens) 

Message receiver’s 

earning 
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(in tokens) 

I have at least 5 points more than you 20 0 

I have 4 points more than you 18 2 

I have 3 points more than you 16 4 

I have 2 points more than you 14 6 

I have 1 point more than you 12 8 

I have the same amount of points as you 10 10 

I have 1 point fewer than you 8 12 

I have 2 points fewer than you 6 14 

I have 3 points fewer than you 4 16 

I have 4 points fewer than you 2 18 

I have at least 5 points fewer than you 0 20 

 

Half of the message senders have at least as many points as their paired participants, and the other half 

have at most as many points. Therefore, any message can come from a person who performed at least 

as well as their partners, or at most as well as their partners, with equal probability. All participants 

are informed of this. 

-- End of the description of the situation – 

 

Before we continue with this experiment we want to check that each participant understands how the 

earnings in the situation described above would be calculated. To do this we ask you to answer the 

questions below. In a couple of minutes the experimenter will check your answers. When each 

participant has answered all questions correctly we will continue with this experiment.  

If you have a question at any time, raise your hand and the experimenter will come to your desk to 

answer it. 

 

Questions About the Situation 

Q1. How many people in each pair know about the true performance difference between the two 

participants in the pair?  

-Only one knows. 

-Both know. 

-One of them know for sure. The other one may or may not know about it.  

 

Q2. If the message sender sends the message: ‘I have 1 point more than you’, what are the message 

sender’s and the paired participant’s earnings in tokens? What are the total earnings from the 

experiment? 

 

 Message sender’s earnings from the message (in tokens):_______ 

 Paired participant’s earnings from the message (in tokens): _______ 



   
 

35 

 

 Total earnings of the message sender (in RMB): _______ 

 Total earnings from the paired participant (in RMB): _______ 

 

If the message sender sends the message: ‘I have 2 points fewer than you’, what are the message 

sender’s and the paired participant’s earnings in tokens? What are the total earnings from the 

experiment? 

 

 Message sender’s (in tokens): _______ 

 Paired participant’s (in tokens): _______ 

 Total earnings of the message sender (in RMB): _______ 

 Total earnings from the paired participant (in RMB): _______ 
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Your task in today’s experiment 

Your task in today’s experiment is to evaluate the different possible actions available to 6 of the 

message senders in the situation described above. Each message sender is different in the relative 

number of points they have. Each message sender has one of the following differences between 

his/her performance and the paired message receiver: -5 or more, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5 or more. 

Be reminded that a negative number indicates that the message sender has a lower number of points 

than his/her paired message receiver in the task, and a positive number indicates that the message 

sender has a higher number of points than his/her paired message receiver. 

On your computer screen you will see a table where you must indicate, for each of the possible 

actions (messages) available to each message sender, whether you believe that choosing that action 

(sending that message) is very socially inappropriate, socially inappropriate, somewhat socially 

inappropriate, somewhat socially appropriate, socially appropriate, or very socially appropriate. 

Recall that by socially appropriate, we mean behavior that you think most participants would agree is 

the “correct” thing to do. To indicate your response, please choose one option in each row. 

At the end of the experiment, we will randomly select one message sender as well as one of the 

possible actions that the message sender could have taken. If your evaluation matches the response of 

the other participant who is matched with you, you will receive 34RMB, otherwise you will receive 

zero.  

Please indicate your responses.  
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Experiment 3 

Social-Personal Norms Elicitation Instructions. 

Part 4 

In this part we will ask you to evaluate some of the different possible actions an individual might have 

taken in Part 1 of today’s session.  

You must indicate, for each of the possible actions, whether taking that action would be “socially 

appropriate” and “consistent with moral or proper social behavior” or “socially inappropriate” and 

“inconsistent with moral or proper social behavior”.  

By socially appropriate, we mean behavior that you think most people would agree is the “proper” 

thing to do.  

Another way to think about what we mean is that if the person were to select a socially inappropriate 

action, then someone else might be angry with the person. 

To give you an idea of how the experiment will proceed, we will go through an example situation and 

show you how you will indicate your responses.  

Example Situation 

A person is at a local coffee shop near campus. While there, the person notices that someone has left a 

wallet at one of the tables. The person can choose between four possible actions: take the wallet, ask 

others nearby if the wallet belongs to them, leave the wallet where it is, or give the wallet to the shop 

manager. 

The table below presents the list of the possible actions the person can choose. For each of the actions, 

you would be asked to indicate whether you believe choosing that action is very socially inappropriate, 

socially inappropriate, somewhat socially inappropriate, somewhat socially appropriate, socially 

appropriate, or very socially appropriate. To indicate your response, you would click on the 

corresponding button. 

 

If this were the situation for this study, you would consider each of the possible actions above and, for 

that action, indicate the extent to which you believe taking that action would be “socially appropriate” 

or “socially inappropriate”. Recall that by socially appropriate, we mean behavior that you think 

most people would agree is the “proper” thing to do. 



   
 

38 

 

For example, suppose you thought that taking the wallet was very socially inappropriate, asking others 

nearby if the wallet belongs to them was somewhat socially appropriate, leaving the wallet where it is 

was somewhat socially inappropriate, and giving the wallet to the shop manager was very socially 

appropriate. Then you would indicate your responses as follows.  

 

If you have any questions about this example situation or about how to indicate your responses, please 

raise your hand now. 

How Your Cash Earnings in Part 4 Are Determined  

At the end of the experiment today the computer will randomly select one of the possible actions that 

an individual might have taken. The computer will then randomly match you with one other participant 

in this room. Your evaluation of the selected action will be compared with that of the randomly selected 

participant. If your evaluation is the same as that participant’s, you will receive 10 tokens for this task; 

otherwise you will receive zero. 

For instance, imagine the example situation above was the actual situation and the possible action 

“Leave the wallet where it is” was selected by the computer. If your evaluation had been “somewhat 

socially inappropriate” then your task earnings would be 10 tokens if the person you are matched with 

also evaluated the action as “somewhat socially inappropriate” and zero otherwise. 

Before we continue with the experiment we want to check that each participant understands how their 

earnings will be calculated. To do this we ask you to answer the questions below. In a couple of minutes 

the experimenter will check your answers. When each participant has answered all questions correctly 

we will continue with the experiment.  

If you have a question at any time, raise your hand and the experimenter will come to your desk to 

answer it. 

1. For the action selected for payment, if your rating is “very socially appropriate” and the rating 

of the participant who is randomly matched with you is “very socially appropriate”, your 

earnings are: 

2. For the action selected for payment, if your rating is “very socially appropriate” and the rating 

of the participant who is randomly matched with you is “socially inappropriate”, your earnings 

are: 

Your task in Part 4 

Your task in this part is to evaluate the different possible actions available to 5 of the message 

senders in Part 1. Each message sender has a different performance difference between themselves and 
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their randomly matched pair. Each message sender has one of the following differences between his/her 

performance and the paired message receiver: -5 or more, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5 or more. Be 

reminded that a negative number indicates that the message sender has a lower number of points than 

his/her paired message receiver in the task, and a positive number indicates that the message sender has 

a higher number of points than his/her paired message receiver. 

On your computer screen, you will see a table where you must indicate, for each of the possible actions 

(messages) available to each message sender, whether you believe that choosing that action (sending 

that message) is very socially inappropriate, socially inappropriate, somewhat socially inappropriate, 

somewhat socially appropriate, socially appropriate, or very socially appropriate. Recall that by socially 

appropriate, we mean behavior that you think most people would agree is the “proper” thing to do. To 

indicate your response, please choose one option in each row. 

At the end of the experiment, we will randomly select one message sender as well as one of the possible 

actions that the message sender could have taken. As noted before, if your evaluation matches the 

response of the other participant who is matched with you, you will receive 10 tokens, otherwise you 

will receive zero.  

Please indicate your responses.  

Part 5 

In this part we will ask you to evaluate some of the different possible actions an individual might have 

taken in Part 1 of today’s session.  

Different than in Part 4, please indicate, for each of the possible actions of 5 message senders, whether 

taking that action would be “socially appropriate” and “consistent with moral or proper social behavior” 

or “socially inappropriate” and “inconsistent with moral or proper social behavior” according to what 

you personally believe one should do. As in Part 4, each message sender has a different performance 

difference between themselves and their randomly matched pair. 

In each of your responses, we would like you to evaluate what constitutes socially appropriate or 

inappropriate behavior according to what you personally believe one should do.  

In each of your responses, we would like you to answer as truthfully as possible, based on your opinion 

of what constitutes socially appropriate or socially inappropriate behavior.  

How Your Cash Earnings in Part 5 Are Determined 

At the end of the experiment you will be paid 5 tokens for completing this part. Please indicate your 

responses. 
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Experiment 4 

Personal norms elicitation instructions 

We will now ask you to evaluate some of the different possible actions you could have taken in this 

game. You must indicate, for each of the possible actions, whether taking that action is “socially 

appropriate” or “socially inappropriate”.  

By socially appropriate, we mean behavior that you think is the “correct” thing to do.  

In each of your responses, we would like you to answer as truthfully as possible, based on your 

opinion of what constitutes socially appropriate or socially inappropriate behavior. 

Situation X. Consider that you learn that the difference between the number of points you and the 

Message Receiver have is: 

Please tick one box for each action to indicate how socially appropriate you think sending that 

message is. 
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A2. Performance-difference-reporting game instructions 

Experiments 2, 3 and 4 

Welcome to this experiment! Please read the instructions carefully. During the whole experiment, you 

are not allowed to speak with other participants or to communicate with them in any way. Please turn 

off your mobile phones and put them away now. It is strictly forbidden to use your mobile phones 

until the experiment ends. The experiment will take approximately 30 minutes. 

Depending on your decisions and the decisions of other participants in today’s experiment, you may 

earn some money. Your earnings will be paid to you privately and in cash at the end of the 

experiment. Your earnings will not be revealed to anyone. 

This is an anonymous experiment; your decisions will only be linked to your desk number. We will 

not link your name to your desk number, and thus we will not know the identity of participants who 

made the specific decisions.  

This experiment consists of different parts. Before each part starts, you will receive the 

corresponding instructions. After the instructions you will have to answer a few test questions to show 

you fully understand the instructions before you can continue. We will continue with the experiment 

only when all the participants have answered all the test questions correctly. 

During the experiment your earnings will be denoted in tokens. At the end of the experiment the total 

amount of tokens you earn will be converted to Euro at the following rate:  

 1 token = 1.6 RMB 

In addition, you will receive 16 RMB show-up fee. This show-up fee will be added to your earnings 

from the experiment.  

If you have any questions, please raise your hand. An experimenter will come to your desk and 

answer your questions privately.  

Part1. Task  

 In this part, you will solve a series of problems. For each problem, you will see two matrices (one on 

the left and one on the right) on the screen. Each matrix has 10 rows and 10 columns and is filled with 

randomly generated numbers. Please find the largest number in the left matrix and the largest 

number in the right matrix, and then add the two numbers up. Each correct answer will give you 1 

point. Please give as many correct answers as possible.  

After entering your answer for one problem, press the “Next” button at the bottom of the page to get a 

new problem. Your answer will be recorded. If you want to change your answer, you can always 

switch to the previous problem by pressing the “Previous” button.  

The task will last for 8 minutes. At the top of the screen, you will see the remaining time. To 

familiarize yourself with the task, there will be a practice round. The practice round will last for 4 

minutes. Your answers in the practice round will not matter in this experiment. You will not receive 

any earnings from the practice round.  

You have to answer some test questions correctly to show you fully understand the instructions before 

you can continue to the practice round. In order to start the test questions, press “Start”. 
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Test questions:  

You have to answer these test questions correctly to show you fully understand the instructions before 

you can continue to the practice round.  

Q1. For the problem as shown below, what is the sum of the largest number in the matrix on the left 

and the largest number in the matrix on the right?  

50 50 50 50 50 50 50 50 50 50 

60 60 60 60 60 60 60 60 60 60 

70 70 70 70 70 70 70 70 70 70 

50 50 50 50 50 50 50 50 50 50 

50 50 50 50 50 50 50 50 50 50 

88 60 60 60 60 60 60 60 60 60 

60 60 60 60 60 60 60 60 60 60 

70 70 70 70 70 70 70 70 70 70 

50 50 50 50 50 50 50 50 50 50 

50 50 50 50 50 50 50 50 50 50 

 

The sum of the maximal numbers in each matrix is: 

Q2. How many minutes would you have for the practice round?  

Q3. How many minutes would you have for the task?  

Please press Next to proceed. 

Part 2. Message sending 

Participants are now matched in pairs. None of the participants will ever know the identity of the 

other either during or after the experiment. Note that, participants will not be informed neither of the 

number of points they have, nor the number of points the other pair member has. 

In each pair, one of the participants is chosen to be the message sender and the other the message 

receiver with equal probability. Firstly, the message sender will be informed of the performance 

difference (the true difference between the number of points of the sender and the receiver) within the 

pair.  

This information will only be given to the message sender, while the message receiver will never be 

informed of this true difference. The message sender will then send a message to the message 

receiver. He/she can choose one of the following messages: 

I have at least 5 points more than you. 

I have 4 points more than you. 

50 50 50 50 50 50 50 50 50 50 

60 60 60 60 60 60 60 60 60 60 

70 70 70 70 70 70 70 70 70 70 

50 50 50 50 50 50 50 50 50 50 

50 50 50 50 50 50 50 50 50 50 

88 60 60 60 60 60 60 60 60 60 

60 60 60 60 60 60 60 60 60 60 

70 70 70 70 70 70 70 70 70 70 

50 50 50 50 50 50 50 50 50 50 

50 50 50 50 50 50 50 50 50 50 
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I have 3 points more than you. 

I have 2 points more than you. 

I have 1 point more than you. 

I have the same amount of points as you. 

I have 1 point fewer than you. 

I have 2 points fewer than you. 

I have 3 points fewer than you. 

I have 4 points fewer than you. 

I have at least 5 points fewer than you. 

Earnings: 

The message chosen by the message sender will determine the earnings in the pair for this part. For 

each message, the earning for the message sender (“Your earning”) and the message receiver (“Your 

paired participant’s earning”) are respectively listed in the two last columns of the table.  

Message Your earning 

(in tokens) 

Your paired participant’s earning 

(in tokens) 

I have at least 5 points more than you 20 0 

I have 4 points more than you 18 2 

I have 3 points more than you 16 4 

I have 2 points more than you 14 6 

I have 1 point more than you 12 8 

I have the same amount of points as you 10 10 

I have 1 point fewer than you 8 12 

I have 2 points fewer than you 6 14 

I have 3 points fewer than you 4 16 

I have 4 points fewer than you 2 18 

I have at least 5 points fewer than you 0 20 

 

Half of the message senders have at least as many points as their paired participants, and the other half 

have at most as many points. Therefore, any message can come from a person who performed at least 

as well as their partners, or at most as well as their partners, with equal probability. All participants 

are informed of this.  

You have to answer some test questions correctly to show you fully understand the instructions before 

you can continue. In order to start the test questions, press “Continue”. 

Test questions:  

You have to answer these test questions correctly to show you fully understand the instructions before 

you can continue.  

Q1. How many people in each pair will know about the true performance difference between the two 

participants in the pair?  
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Only one will know. 

Both will know.  

One of them will know for sure. The other one may or may not know about it  

Q2. If you are chosen to be the message sender of the pair:  

If you send the message: ‘I have 1 point more than you’ what will be your and your paired participant’s 

earnings in tokens?  

Yours: 

Your paired participant’s: 

Q3. If you send the message: ‘I have 2 points fewer than you’ what will be your and your paired 

participant’s earnings in tokens?  

Yours: 

Your paired participant’s: 

In your pair, you have been chosen as the message sender. Below, you see the difference between the 

number of points you and the other participant (the message receiver) have in the task.  

If the difference is positive, you have more points than your paired participant. If the difference is 

negative, you have fewer points than your paired participant. If the difference is zero, you and your 

paired participant have the same number of points. 

Only you know this true performance difference. The other participant will never be informed of this 

true difference. The other participant will only be informed that you know this difference. 

In the “Message Box” below, you can choose which message to send to the other participant. Your 

earnings as well as your paired participant’s earnings in this part will depend ONLY on the message 

you will send.  

Please now select a message. Your message will be sent to your paired participant once you click the 

“Send” button. 

Part 3. Another Round of Message Sending  

You are matched with another participant (different from the one you were paired with in Part 1). 

You will not be informed with whom you have been matched, either during or after the experiment.  

Your matched participant was chosen as the message sender and is informed of the difference 

between his/her and your performance. 

Half of the message senders have at least as many points as their paired participants, and the other half 

have at most as many points. Therefore, the message you receive can come from a person who 

performed at least as well as you, or at most as well as you, with equal probability. All participants are 

informed of this.  

At the end of the experiment, we will inform you about your earnings from the message you receive.  
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A3. Belief elicitation instructions17 

Experiments 2 and 4 

We will now ask you to fill in a short questionnaire. In this part, you can earn some additional money. 

There are N people in this room. All of them participated in today's experiment. Please guess, in the 

first part, how many of them have given 

0 correct answers 

1 correct answer 

2 correct answers  

3 correct answers  

4 correct answers  

5 correct answers  

6 correct answers  

7 correct answers  

8 correct answers  

9 correct answers  

10 correct answers  

11 correct answers  

12 correct answers  

13 correct answers  

14 correct answers  

15 or more correct answers 

If your answers match the real one, you will earn an additional 16 RMB/2 euros. For every unit 

difference between your answer and the correct one, 2 RMB/0.25 euros will be subtracted from 16 

RMB/2 euros. If your answers differ by 8 or more units, your earnings from this part will be zero 

RMB/euros.  

The number of people that you guess for each amount must sum to the total of participants.  

Please press "Continue" to proceed with an example. 

Example 

The number of people 

who have  

Your guess Real  Difference 

0 correct answers 5 4 1 

1 correct answers 5 3 2 

2 correct answers 5 2 3 

3 correct answers 5 1 4 

                                                           
17 We did not elicit participants’ beliefs about the distribution of correct answers in Experiment 3 since these 

beliefs had no explanatory power in Experiments 2 and 4 which were conducted earlier. Q1 and Q2 were also 

asked in Experiment 2 as part of the final questionnaire, however, due to a problem with z-tree, the questionnaire 

could not be run in Chinese in the Chinese session. Therefore, we do not use beliefs about others’ behaviour from 

Experiment 2 in our analysis. In Experiment 4, Q1 and Q2 were part of the questionnaire at the end of the 

experiment, and in Experiment 3, Q1-Q9 were elicited before the norms tasks. 
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4 correct answers 0 0 0 

5 correct answers 0 0 0 

6 correct answers 0 0 0 

7 correct answers 0 0 0 

8 correct answers 0 0 0 

9 correct answers 0 0 0 

10 correct answers 0 0 0 

11 correct answers 0 0 0 

12 correct answers 0 1 1 

13 correct answers 0 2 2 

14 correct answers 0 3 3 

15 or more correct 

answers 

0 4 4 

Total Difference   20 

 

Since the total difference is more than 8, your earnings will be 0 RMB. 

Please now give your guesses. 

How many people have 0 correct answers? 

How many people have 1 correct answers? 

How many people have 2 correct answers? 

How many people have 3 correct answers? 

How many people have 4 correct answers? 

How many people have 5 correct answers? 

How many people have 6 correct answers? 

How many people have 7 correct answers? 

How many people have 8 correct answers? 

How many people have 9 correct answers? 

How many people have 10 correct answers? 

How many people have 11 correct answers? 

How many people have 12 correct answers? 

How many people have 13 correct answers? 

How many people have 14 correct answers? 

How many people have 15 or more correct answers? 
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Experiments 3 and 4 

Q1.In the two rounds of Message Sending of this experiment, 2*n messages were sent. Among these 

messages, n of them were sent by the participants who had at least as many points as their paired 

participants from the task. How many of these n messages do you think are true18 messages?  

The other n were sent by the participants who had at most as many points as their paired participants. 

How many of these n messages do you think are true messages?  

Q2. How likely do you think it is that the message you received is truthful? 

Very likely  

Likely  

Equally likely  

Unlikely  

Very unlikely 

 

 

Experiment 3 

Q3. In this question, you can earn some money. In this experiment, what do you think is the number 

out of n people who sent a message that indicated a higher number of points than their real performance 

difference? If your answer is correct, you will earn 10 additional RMB, and nothing otherwise. 

Now consider that this experiment is repeated at a university in Great Britain.  

Q4. Below, please answer the questions about what you believe subjects in Great Britain would do. In 

Great Britain, the percentage of subjects who sends an untruthful message would be:  

Substantially larger than in China 

Larger than in China 

At about the same rate as in China 

Lower than in China  

Substantially lower than in China  

Q5. In Great Britain, the percentage of subjects who send a truthful message in this experiment would 

be:  

Q6. Compared to China, people in Britain are  

Substantially more honest 

More honest 

Honest at about the same rate 

Less honest 

Substantially less honest 

 

Now consider that this experiment is repeated at a university in Germany 

Q7. Below, please answer the questions about what you believe subjects in Germany would do. In 

Germany, the percentage of subjects who sends an untruthful message would be: 

Substantially larger than in China 

Larger than in China 

                                                           
18 In Experiment 3 true is replaced by truthful 



   
 

48 

 

At about the same rate as in China 

Lower than in China  

Substantially lower than in China  

 

Q8. In Germany, the percentage of subjects who send a truthful message in this experiment would be:  

Q9. Compared to China, people in Germany are  

Substantially more honest 

More honest 

Honest at about the same rate 

Less honest 

Substantially less honest 
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A4. Questionnaire at the end of the experiment 

Experiments 1-4.  

Your gender? 

How old are you? 

What is your nationality? 

If you are a student, what is your major area of study?19 

Natural Sciences/ Engineering or Computer Science/ Medical Science/ Law/ Humanities/ 

Economics/ Business Studies/ Political Sciences/Social Sciences (other than 

Economics/Business)/ Not a student 

What is your year of study? 

What do you think the experiment is about? 

Could you explain the reasons behind your choice? 

What is your mother tongue? 

How good is your English level? 

Very good./ Quite good./ Not sufficiently good./ Basic level./ Very poor. 

How well did you understand the instructions? 

I understood everything in the instructions well. 

I understood short sentences well, but have problems understanding some of the long 

sentences in the instructions. 

I had difficulties in understanding a large part of the instructions. 

I understood only some of the simple sentences, but couldn't understand most of the 

instructions. 

I almost didn't understand anything at all. 

For how long do you know English as a foreign language? 

Have you ever stayed abroad? If yes, for how long? 

Have you ever visited an English speaking country? If yes, for how long? 

Experiment 3 

How would you describe your own ability to understand written English? 

Very poor 

Poor 

Moderate 

Average 

Good 

Very good 

Excellent 

As my mother tongue 

 

Please select your overall level of proficiency in speaking, understanding and reading English (0-10) 

 

How much of the following factors contributed to your English learning? Pick a number from 0 (not 

at all), to 10 (learning only via that source) for each category. The total should sum up to 10. 

Interacting with friends (0-10) 

Interacting with family (0-10) 

Language tapes/self-instruction (0-10) 

                                                           
19 In Experiment 3, we also added “Other” as an available option. 
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Watching TV/movies (0-10) 

Reading (0-10) 

Listening to the radio (0-10) 

Internet (0-10) 

School (0-10) 
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Appendix B 

 

Figure B1. Screenshot depicting the real effort task. 
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Appendix C 

Appendix C reports the full distributions of appropriateness ratings and the average appropriateness 

ratings that were reported in the main text per experiment. The columns in each table report the full 

distributions of appropriateness ratings (i.e., the percentage of responses in the following categories: 

“very socially inappropriate” (---),”socially inappropriate” (--), “somewhat socially inappropriate” (-), 

“somewhat socially appropriate” (+),”socially appropriate” (++), “very socially appropriate” (+++)) 

together with the average social appropriateness ratings that were reported in the main text. 

Experiment 1 

Table C1 reports the full distributions of social appropriateness ratings collected in Experiment 1. The 

table also reports the average social appropriateness ratings reported in Figure 1 in the main text. 

Diff=-2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.77 78% 3% 8% 8% 0% 3% -0.66 69% 6% 11% 3% 6% 6% 

4 -0.81 78% 6% 8% 8% 0% 0% -0.60 53% 22% 8% 6% 11% 0% 

3 -0.76 67% 17% 6% 11% 0% 0% -0.52 44% 22% 14% 8% 11% 0% 

2 -0.62 44% 33% 8% 11% 3% 0% -0.40 33% 22% 19% 14% 8% 3% 

1 -0.56 44% 22% 19% 6% 8% 0% -0.24 25% 22% 17% 11% 25% 0% 

0 -0.18 19% 17% 31% 17% 6% 11% 0.06 14% 17% 17% 14% 22% 17% 

-1 -0.17 17% 17% 28% 22% 14% 3% 0.11 8% 11% 25% 17% 28% 11% 

-2 0.82 3% 0% 3% 6% 11% 78% 0.69 0% 6% 8% 3% 25% 58% 

-3 -0.24 22% 14% 31% 22% 8% 3% -0.14 25% 8% 25% 19% 14% 8% 

-4 -0.34 28% 14% 33% 19% 3% 3% -0.22 25% 25% 11% 19% 8% 11% 

-5 -0.40 33% 11% 36% 14% 3% 3% -0.36 44% 11% 11% 17% 6% 11% 

Diff=-1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.78 75% 11% 3% 8% 0% 3% -0.70 67% 11% 11% 3% 8% 0% 

4 -0.72 56% 31% 6% 6% 3% 0% -0.66 53% 28% 8% 3% 8% 0% 

3 -0.63 44% 33% 8% 14% 0% 0% -0.51 33% 33% 19% 6% 8% 0% 

2 -0.54 36% 33% 17% 8% 6% 0% -0.34 22% 33% 14% 19% 11% 0% 

1 -0.42 25% 36% 17% 17% 3% 3% -0.13 17% 19% 22% 17% 22% 3% 

0 -0.10 17% 11% 28% 28% 8% 8% 0.21 11% 6% 17% 22% 25% 19% 

-1 0.84 0% 6% 0% 3% 11% 81% 0.82 0% 3% 3% 3% 19% 72% 

-2 -0.12 19% 8% 31% 22% 14% 6% -0.07 19% 11% 19% 22% 22% 6% 

-3 -0.23 19% 17% 31% 25% 3% 6% -0.21 25% 17% 22% 17% 11% 8% 

-4 -0.41 33% 17% 33% 8% 3% 6% -0.32 31% 22% 19% 11% 8% 8% 

-5 -0.50 42% 19% 22% 11% 0% 6% -0.43 44% 19% 11% 8% 8% 8% 

Diff=0 Native Language Foreign Language 
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Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.78 75% 11% 3% 8% 0% 3% -0.58 67% 6% 6% 8% 6% 8% 

4 -0.70 50% 36% 6% 6% 3% 0% -0.53 44% 31% 6% 8% 6% 6% 

3 -0.62 44% 36% 6% 8% 6% 0% -0.40 28% 31% 22% 8% 6% 6% 

2 -0.48 33% 36% 8% 14% 6% 3% -0.23 19% 25% 25% 11% 14% 6% 

1 -0.29 22% 31% 17% 11% 17% 3% -0.04 19% 6% 31% 17% 17% 11% 

0 0.89 0% 0% 0% 6% 17% 78% 0.79 3% 3% 6% 3% 6% 81% 

-1 -0.16 19% 19% 19% 17% 22% 3% -0.07 17% 17% 25% 14% 14% 14% 

-2 -0.26 19% 25% 22% 19% 11% 3% -0.11 22% 14% 25% 14% 8% 17% 

-3 -0.37 22% 33% 22% 11% 8% 3% -0.19 31% 14% 17% 17% 6% 17% 

-4 -0.46 31% 31% 22% 8% 6% 3% -0.21 33% 14% 17% 11% 8% 17% 

-5 -0.53 44% 19% 19% 11% 3% 3% -0.37 50% 8% 11% 8% 8% 14% 

Diff=1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.68 67% 11% 8% 8% 0% 6% -0.69 58% 25% 6% 6% 3% 3% 

4 -0.63 50% 25% 14% 6% 6% 0% -0.56 33% 42% 14% 6% 3% 3% 

3 -0.58 39% 36% 8% 14% 3% 0% -0.37 22% 22% 39% 11% 3% 3% 

2 -0.33 19% 33% 19% 19% 6% 3% -0.06 14% 8% 28% 33% 11% 6% 

1 0.89 0% 3% 0% 3% 11% 83% 0.83 0% 0% 3% 6% 22% 69% 

0 0.04 11% 14% 11% 42% 11% 11% 0.27 11% 8% 8% 19% 31% 22% 

-1 -0.30 22% 17% 36% 17% 6% 3% 0.00 17% 11% 19% 19% 25% 8% 

-2 -0.37 22% 22% 39% 11% 3% 3% -0.19 22% 17% 17% 31% 8% 6% 

-3 -0.41 22% 33% 28% 11% 3% 3% -0.31 31% 14% 28% 17% 3% 8% 

-4 -0.44 36% 17% 31% 8% 6% 3% -0.40 31% 28% 19% 11% 6% 6% 

-5 -0.48 44% 11% 28% 8% 3% 6% -0.53 53% 17% 8% 11% 6% 6% 

Diff=2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.63 58% 17% 8% 11% 3% 3% -0.54 53% 14% 19% 3% 3% 8% 

4 -0.59 50% 22% 8% 14% 6% 0% -0.42 25% 44% 8% 11% 6% 6% 

3 -0.41 28% 36% 11% 11% 14% 0% -0.17 22% 8% 36% 11% 17% 6% 

2 0.92 0% 0% 0% 6% 8% 86% 0.72 0% 3% 8% 8% 17% 64% 

1 0.06 11% 11% 17% 31% 25% 6% 0.14 11% 11% 14% 22% 28% 14% 

0 0.08 11% 11% 11% 42% 14% 11% 0.13 11% 14% 11% 22% 28% 14% 

-1 -0.30 25% 14% 33% 19% 6% 3% -0.09 17% 17% 22% 22% 11% 11% 

-2 -0.34 25% 25% 25% 17% 3% 6% -0.12 17% 19% 25% 17% 11% 11% 

-3 -0.42 33% 22% 22% 14% 6% 3% -0.29 31% 19% 22% 8% 8% 11% 

-4 -0.50 44% 17% 19% 11% 6% 3% -0.33 33% 19% 22% 8% 6% 11% 

-5 -0.54 53% 11% 17% 11% 6% 3% -0.41 50% 11% 8% 14% 6% 11% 

Table C1. Distribution of social appropriateness ratings in Experiment 1. 

Note: Modal responses are shaded. 



   
 

54 

 

Experiment 3 

The tables below report the full distributions of appropriateness ratings for the social (Table C2) and 

personal norms (Table C3) collected in Experiment 3. The table also reports the average social 

appropriateness ratings that were reported in Figures 2 and 3 in the main text. 

Diff=-2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.71 72% 8% 6% 8% 0% 6% -0.70 65% 14% 8% 11% 0% 3% 

4 -0.64 53% 28% 8% 6% 0% 6% -0.63 46% 30% 14% 8% 3% 0% 

3 -0.54 39% 31% 19% 6% 0% 6% -0.54 35% 30% 19% 16% 0% 0% 

2 -0.43 31% 28% 28% 6% 0% 8% -0.35 22% 27% 27% 19% 3% 3% 

1 -0.18 19% 17% 36% 8% 6% 14% -0.23 16% 24% 27% 19% 11% 3% 

0 0.01 11% 11% 28% 25% 14% 11% 0.07 8% 11% 27% 27% 14% 14% 

-1 -0.01 19% 11% 14% 22% 25% 8% 0.10 5% 3% 32% 30% 30% 0% 

-2 0.48 8% 6% 14% 3% 19% 50% 0.69 0% 3% 11% 3% 30% 54% 

-3 -0.33 25% 31% 19% 8% 11% 6% 0.15 14% 5% 24% 11% 30% 16% 

-4 -0.53 39% 31% 19% 3% 3% 6% 0.01 14% 14% 24% 19% 16% 14% 

-5 -0.64 56% 22% 14% 0% 3% 6% -0.16 27% 14% 19% 16% 11% 14% 

Diff=-1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.73 78% 3% 6% 8% 0% 6% -0.71 65% 14% 11% 8% 0% 3% 

4 -0.70 64% 19% 6% 6% 0% 6% -0.62 49% 24% 16% 8% 0% 3% 

3 -0.57 39% 36% 14% 6% 0% 6% -0.44 24% 32% 30% 8% 3% 3% 

2 -0.38 28% 25% 28% 8% 6% 6% -0.29 14% 32% 32% 11% 5% 5% 

1 -0.09 22% 11% 28% 14% 6% 19% -0.05 11% 19% 19% 30% 16% 5% 

0 0.22 8% 8% 19% 17% 28% 19% 0.08 11% 0% 27% 35% 24% 3% 

-1 0.68 6% 0% 11% 0% 19% 64% 0.61 8% 0% 8% 3% 27% 54% 

-2 -0.23 22% 19% 31% 6% 17% 6% 0.20 14% 3% 22% 14% 30% 19% 

-3 -0.46 36% 19% 31% 6% 3% 6% 0.01 16% 8% 30% 14% 19% 14% 

-4 -0.57 44% 25% 22% 0% 3% 6% -0.09 22% 16% 22% 14% 8% 19% 

-5 -0.63 56% 19% 17% 0% 3% 6% -0.18 30% 16% 16% 14% 5% 19% 

Diff=0 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.63 67% 8% 6% 11% 3% 6% -0.71 59% 22% 11% 5% 0% 3% 

4 -0.54 36% 42% 6% 11% 0% 6% -0.56 32% 41% 14% 11% 3% 0% 

3 -0.36 25% 25% 28% 14% 3% 6% -0.44 22% 30% 35% 14% 0% 0% 

2 -0.13 22% 14% 22% 22% 6% 14% -0.10 11% 16% 32% 27% 5% 8% 

1 0.04 19% 6% 19% 19% 22% 14% 0.19 3% 11% 22% 24% 32% 8% 

0 0.58 3% 8% 6% 11% 19% 53% 0.72 5% 0% 3% 8% 19% 65% 

-1 -0.17 22% 14% 33% 3% 19% 8% 0.25 8% 5% 19% 16% 35% 16% 
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-2 -0.31 25% 22% 28% 11% 8% 6% 0.07 14% 11% 19% 22% 22% 14% 

-3 -0.44 33% 28% 25% 3% 3% 8% -0.05 16% 14% 30% 11% 16% 14% 

-4 -0.56 39% 33% 19% 0% 3% 6% -0.09 19% 24% 16% 11% 11% 19% 

-5 -0.64 64% 11% 14% 0% 6% 6% -0.20 32% 16% 16% 8% 8% 19% 

Diff=1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.67 69% 6% 8% 11% 0% 6% -0.65 57% 19% 11% 11% 0% 3% 

4 -0.52 36% 39% 8% 8% 3% 6% -0.56 38% 30% 19% 11% 3% 0% 

3 -0.37 25% 25% 31% 11% 3% 6% -0.35 19% 30% 24% 24% 3% 0% 

2 -0.12 19% 11% 25% 28% 8% 8% -0.09 11% 14% 38% 16% 19% 3% 

1 0.79 3% 0% 3% 3% 25% 67% 0.54 11% 0% 5% 16% 14% 54% 

0 0.07 14% 11% 22% 14% 25% 14% 0.31 11% 3% 19% 14% 24% 30% 

-1 -0.19 22% 14% 36% 3% 17% 8% 0.01 16% 8% 27% 14% 27% 8% 

-2 -0.36 25% 31% 25% 6% 6% 8% 0.01 16% 8% 30% 11% 24% 11% 

-3 -0.50 36% 33% 17% 3% 6% 6% -0.09 19% 14% 27% 14% 16% 11% 

-4 -0.58 47% 25% 17% 3% 3% 6% -0.12 24% 14% 24% 11% 11% 16% 

-5 -0.66 61% 19% 8% 0% 6% 6% -0.23 35% 11% 22% 8% 8% 16% 

Diff=2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.58 58% 11% 14% 6% 6% 6% -0.62 46% 24% 19% 11% 0% 0% 

4 -0.43 28% 36% 17% 11% 3% 6% -0.41 19% 38% 22% 19% 3% 0% 

3 -0.17 22% 11% 28% 19% 14% 6% -0.10 3% 22% 43% 14% 19% 0% 

2 0.76 3% 0% 3% 8% 22% 64% 0.68 3% 0% 11% 5% 24% 57% 

1 -0.06 17% 14% 25% 17% 17% 11% 0.23 14% 3% 14% 22% 30% 19% 

0 -0.13 19% 17% 28% 8% 19% 8% 0.14 14% 5% 24% 19% 16% 22% 

-1 -0.31 33% 14% 28% 8% 6% 11% -0.07 16% 14% 32% 11% 14% 14% 

-2 -0.41 33% 28% 17% 8% 8% 6% -0.16 22% 16% 24% 16% 11% 11% 

-3 -0.57 44% 28% 17% 3% 3% 6% -0.16 24% 19% 16% 14% 16% 11% 

-4 -0.66 58% 19% 14% 0% 3% 6% -0.22 32% 11% 19% 19% 5% 14% 

-5 -0.69 67% 11% 14% 0% 3% 6% -0.24 38% 11% 14% 16% 5% 16% 

Table C2. Distribution of appropriateness ratings for the social norms in Experiment 3. 

Note: Modal responses are shaded. 
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Diff=-2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.57 67% 6% 6% 6% 8% 8% -0.63 59% 11% 19% 3% 5% 3% 

4 -0.54 58% 17% 0% 8% 11% 6% -0.59 46% 22% 22% 5% 5% 0% 

3 -0.50 50% 19% 6% 11% 8% 6% -0.55 38% 24% 27% 8% 3% 0% 

2 -0.40 33% 28% 14% 11% 8% 6% -0.42 24% 30% 27% 14% 5% 0% 

1 -0.28 25% 25% 22% 6% 17% 6% -0.26 14% 27% 32% 16% 11% 0% 

0 -0.06 14% 17% 25% 19% 14% 11% -0.05 11% 16% 22% 32% 14% 5% 

-1 0.01 17% 3% 31% 19% 22% 8% 0.05 8% 11% 30% 14% 38% 0% 

-2 0.49 14% 6% 3% 6% 17% 56% 0.69 3% 3% 0% 11% 32% 51% 

-3 -0.39 36% 17% 25% 6% 14% 3% 0.07 22% 0% 22% 14% 32% 11% 

-4 -0.61 50% 25% 14% 3% 6% 3% -0.03 24% 3% 22% 22% 16% 14% 

-5 -0.71 67% 17% 6% 3% 6% 3% -0.11 24% 11% 22% 19% 11% 14% 

Diff=-1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.57 64% 11% 3% 3% 14% 6% -0.62 59% 14% 14% 3% 8% 3% 

4 -0.50 50% 22% 6% 3% 14% 6% -0.57 49% 22% 11% 11% 8% 0% 

3 -0.41 36% 25% 14% 11% 8% 6% -0.51 32% 38% 11% 14% 5% 0% 

2 -0.31 25% 25% 22% 11% 14% 3% -0.32 19% 30% 27% 11% 14% 0% 

1 -0.12 17% 22% 22% 14% 14% 11% -0.19 16% 22% 24% 22% 14% 3% 

0 0.14 11% 8% 19% 22% 22% 17% 0.17 5% 5% 24% 30% 27% 8% 

-1 0.51 14% 3% 6% 8% 8% 61% 0.71 3% 0% 0% 11% 38% 49% 

-2 -0.32 31% 19% 22% 8% 17% 3% 0.07 19% 0% 24% 22% 22% 14% 

-3 -0.52 36% 36% 14% 3% 8% 3% 0.01 22% 3% 24% 22% 14% 16% 

-4 -0.71 64% 17% 11% 3% 3% 3% -0.07 24% 8% 24% 14% 14% 16% 

-5 -0.78 72% 14% 6% 3% 6% 0% -0.15 24% 16% 22% 14% 8% 16% 

Diff=0 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.52 53% 19% 6% 6% 11% 6% -0.59 54% 14% 19% 5% 5% 3% 

4 -0.41 39% 22% 14% 8% 11% 6% -0.49 35% 30% 16% 11% 8% 0% 

3 -0.32 28% 22% 17% 22% 8% 3% -0.36 22% 24% 32% 16% 5% 0% 

2 -0.13 19% 14% 28% 14% 19% 6% -0.23 14% 30% 22% 22% 14% 0% 

1 0.12 11% 6% 28% 17% 25% 14% -0.02 5% 16% 32% 22% 22% 3% 

0 0.78 0% 6% 0% 6% 22% 67% 0.66 3% 3% 5% 8% 27% 54% 

-1 -0.26 28% 14% 25% 14% 17% 3% 0.06 16% 8% 19% 19% 27% 11% 

-2 -0.42 31% 28% 19% 14% 6% 3% -0.03 16% 14% 22% 19% 19% 11% 

-3 -0.60 53% 17% 17% 8% 3% 3% -0.09 22% 11% 24% 19% 11% 14% 

-4 -0.66 56% 22% 11% 6% 3% 3% -0.16 27% 11% 22% 19% 8% 14% 

-5 -0.76 72% 11% 6% 6% 6% 0% -0.21 32% 5% 30% 11% 8% 14% 

Diff=1 Native Language Foreign Language 
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Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.48 53% 11% 11% 8% 11% 6% -0.57 54% 14% 16% 5% 8% 3% 

4 -0.39 31% 31% 14% 8% 14% 3% -0.41 24% 35% 19% 11% 11% 0% 

3 -0.20 17% 19% 31% 17% 14% 3% -0.22 16% 22% 27% 22% 14% 0% 

2 0.03 14% 6% 33% 14% 22% 11% -0.05 8% 16% 24% 32% 19% 0% 

1 0.76 0% 6% 6% 3% 17% 69% 0.64 3% 0% 8% 14% 24% 51% 

0 -0.08 22% 11% 19% 14% 28% 6% 0.21 8% 11% 22% 16% 16% 27% 

-1 -0.33 31% 17% 25% 14% 11% 3% 0.01 16% 11% 24% 16% 19% 14% 

-2 -0.51 39% 25% 22% 6% 6% 3% -0.02 16% 11% 27% 14% 22% 11% 

-3 -0.63 56% 14% 22% 3% 3% 3% -0.08 19% 8% 32% 16% 14% 11% 

-4 -0.70 61% 19% 11% 3% 3% 3% -0.11 22% 11% 30% 14% 11% 14% 

-5 -0.77 72% 11% 8% 3% 6% 0% -0.17 30% 5% 30% 11% 11% 14% 

Diff=2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.44 53% 14% 3% 8% 17% 6% -0.42 38% 22% 16% 11% 8% 5% 

4 -0.30 28% 33% 6% 8% 19% 6% -0.23 16% 32% 16% 16% 16% 3% 

3 0.01 17% 3% 33% 19% 14% 14% -0.06 8% 24% 22% 19% 24% 3% 

2 0.80 0% 0% 6% 8% 17% 69% 0.63 3% 3% 5% 11% 30% 49% 

1 -0.13 22% 14% 22% 14% 22% 6% 0.22 11% 5% 16% 24% 22% 22% 

0 -0.22 25% 17% 22% 17% 14% 6% 0.09 14% 5% 22% 32% 8% 19% 

-1 -0.41 33% 22% 25% 6% 11% 3% 0.01 16% 8% 27% 19% 16% 14% 

-2 -0.52 44% 25% 14% 3% 11% 3% -0.14 24% 5% 30% 22% 8% 11% 

-3 -0.63 53% 25% 11% 3% 6% 3% -0.14 24% 11% 24% 19% 8% 14% 

-4 -0.74 69% 14% 8% 3% 3% 3% -0.19 24% 16% 24% 16% 5% 14% 

-5 -0.78 75% 8% 8% 3% 6% 0% -0.22 32% 8% 24% 16% 5% 14% 

Table C3. Distribution of appropriateness ratings for the personal norms in Experiment 3. 

Note: Modal responses are shaded. 
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Experiment 4 

Table C4 reports the full distributions of personal appropriateness ratings collected in Experiment 4. 

The table also reports the average appropriateness ratings that are reported in Figure 4 in the main text. 

Diff=-2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.69 59% 16% 19% 3% 0% 3% -0.72 74% 10% 0% 10% 0% 6% 

4 -0.64 53% 16% 25% 3% 0% 3% -0.65 61% 23% 0% 6% 3% 6% 

3 -0.58 44% 19% 28% 6% 3% 0% -0.50 42% 32% 6% 6% 3% 10% 

2 -0.46 34% 19% 28% 16% 3% 0% -0.30 29% 32% 10% 10% 3% 16% 

1 -0.29 16% 31% 28% 13% 9% 3% -0.19 19% 29% 16% 13% 10% 13% 

0 -0.01 3% 13% 47% 19% 9% 9% -0.01 10% 26% 13% 23% 16% 13% 

-1 0.11 3% 9% 34% 25% 16% 13% 0.20 6% 10% 19% 23% 26% 16% 

-2 0.68 3% 3% 3% 3% 38% 50% 0.70 3% 3% 0% 13% 19% 61% 

-3 0.51 3% 9% 9% 6% 28% 44% 0.45 3% 6% 6% 29% 19% 35% 

-4 0.44 6% 3% 19% 16% 9% 47% 0.33 3% 16% 10% 23% 13% 35% 

-5 0.34 9% 6% 25% 6% 6% 47% 0.24 16% 6% 13% 16% 13% 35% 

Diff=-1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.69 59% 16% 19% 3% 0% 3% -0.70 71% 10% 6% 6% 0% 6% 

4 -0.61 50% 16% 28% 3% 0% 3% -0.63 55% 26% 3% 10% 0% 6% 

3 -0.55 44% 16% 28% 9% 3% 0% -0.50 42% 23% 19% 6% 3% 6% 

2 -0.40 25% 19% 44% 6% 6% 0% -0.33 26% 29% 16% 19% 0% 10% 

1 -0.21 6% 25% 47% 13% 6% 3% -0.07 16% 19% 16% 26% 10% 13% 

0 0.13 3% 9% 38% 16% 22% 13% 0.17 6% 10% 19% 29% 19% 16% 

-1 0.79 3% 0% 0% 6% 25% 66% 0.73 0% 3% 3% 10% 26% 58% 

-2 0.59 0% 6% 6% 9% 41% 38% 0.56 0% 3% 10% 19% 29% 39% 

-3 0.46 6% 3% 9% 22% 19% 41% 0.48 3% 0% 16% 23% 19% 39% 

-4 0.41 6% 3% 16% 22% 13% 41% 0.42 3% 3% 23% 19% 10% 42% 

-5 0.33 9% 9% 16% 13% 13% 41% 0.34 6% 13% 13% 16% 10% 42% 

Diff=0 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.65 56% 16% 19% 6% 0% 3% -0.75 74% 13% 3% 3% 0% 6% 

4 -0.58 41% 25% 25% 6% 3% 0% -0.61 42% 42% 6% 3% 0% 6% 

3 -0.48 31% 22% 34% 9% 3% 0% -0.43 29% 29% 26% 10% 0% 6% 

2 -0.30 16% 22% 41% 16% 6% 0% -0.24 23% 19% 23% 23% 6% 6% 

1 -0.06 3% 16% 44% 19% 19% 0% -0.01 10% 23% 19% 19% 16% 13% 

0 0.76 3% 0% 0% 3% 38% 56% 0.77 0% 0% 3% 16% 16% 65% 

-1 0.54 0% 9% 9% 9% 31% 41% 0.55 0% 3% 10% 13% 45% 29% 

-2 0.49 3% 6% 13% 16% 19% 44% 0.48 0% 6% 6% 26% 32% 29% 
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-3 0.41 6% 3% 22% 13% 13% 44% 0.38 3% 3% 19% 26% 16% 32% 

-4 0.36 6% 13% 16% 9% 13% 44% 0.33 10% 3% 19% 16% 16% 35% 

-5 0.31 13% 9% 16% 9% 6% 47% 0.26 13% 6% 16% 16% 13% 35% 

Diff=1 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.66 56% 16% 19% 6% 3% 0% -0.68 65% 16% 6% 6% 0% 6% 

4 -0.58 47% 13% 28% 13% 0% 0% -0.56 42% 32% 13% 6% 0% 6% 

3 -0.41 25% 28% 25% 19% 3% 0% -0.35 26% 32% 10% 26% 0% 6% 

2 -0.11 3% 19% 47% 19% 9% 3% -0.08 10% 19% 29% 23% 13% 6% 

1 0.66 3% 3% 3% 9% 28% 53% 0.59 0% 6% 6% 23% 13% 52% 

0 0.65 0% 6% 9% 3% 28% 53% 0.64 0% 6% 3% 16% 23% 52% 

-1 0.58 0% 6% 13% 9% 25% 47% 0.55 0% 6% 6% 26% 16% 45% 

-2 0.54 0% 9% 16% 6% 19% 50% 0.42 0% 16% 10% 19% 13% 42% 

-3 0.46 3% 13% 13% 6% 19% 47% 0.34 3% 19% 6% 19% 13% 39% 

-4 0.41 9% 9% 13% 6% 13% 50% 0.29 10% 16% 6% 16% 13% 39% 

-5 0.36 13% 6% 13% 13% 9% 47% 0.26 16% 10% 6% 16% 13% 39% 

Diff=2 Native Language Foreign Language 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.64 50% 16% 28% 6% 0% 0% -0.64 58% 16% 16% 3% 0% 6% 

4 -0.51 34% 19% 38% 9% 0% 0% -0.42 32% 29% 13% 19% 0% 6% 

3 -0.20 9% 22% 38% 22% 9% 0% -0.11 16% 26% 16% 13% 19% 10% 

2 0.61 3% 0% 9% 9% 34% 44% 0.63 3% 3% 6% 13% 19% 55% 

1 0.60 0% 6% 9% 13% 22% 50% 0.61 3% 0% 13% 6% 29% 48% 

0 0.63 0% 6% 13% 3% 25% 53% 0.59 3% 0% 10% 16% 26% 45% 

-1 0.55 0% 9% 16% 9% 9% 56% 0.48 0% 0% 19% 26% 19% 35% 

-2 0.51 3% 9% 13% 9% 13% 53% 0.51 0% 6% 6% 29% 19% 39% 

-3 0.44 9% 9% 13% 3% 13% 53% 0.37 3% 3% 29% 16% 10% 39% 

-4 0.40 13% 9% 9% 6% 9% 53% 0.28 10% 6% 26% 10% 10% 39% 

-5 0.38 16% 6% 13% 3% 9% 53% 0.25 10% 13% 19% 10% 10% 39% 

Table C4. Distribution of personal appropriateness ratings in Experiment 4. 

Note: Modal responses are shaded. 
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Appendix D 

Groups were assessed for equality of distributions based on the Bayes factors proposed by Gunel and 

Dickey (1974), and implemented in the BayesFactor package in R (Morey and Rouder, 2015).  

Tables D1 and D2 report results from the Bayesian equivalence analysis on the order of social norm 

elicitation in Experiment 3. 

H0: There is no difference in the distribution of social norms elicited before and after personal norms 

in English (Chinese). 

H1: There is a difference in the distribution of social norms elicited before and after personal norms in 

English (Chinese). 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 100% 0% 98% 2% 100% 0% 94% 6% 99% 1% 

4 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

3 100% 0% 97% 3% 100% 0% 98% 2% 99% 1% 

2 98% 2% 90% 10% 89% 11% 97% 3% 100% 0% 

1 98% 2% 96% 4% 94% 6% 98% 2% 18% 82% 

0 98% 2% 93% 7% 100% 0% 1% 99% 2% 98% 

-1 94% 6% 99% 1% 3% 97% 40% 60% 3% 97% 

-2 100% 0% 94% 6% 38% 62% 2% 98% 79% 21% 

-3 71% 29% 32% 68% 7% 93% 1% 99% 74% 26% 

-4 74% 26% 38% 62% 7% 93% 16% 84% 98% 2% 

-5 34% 66% 49% 51% 2% 98% 8% 92% 57% 43% 

Table D1. Model probabilities for all 55 conditions comparing social norms in Experiment 3 for the 

English treatments elicited before and after the personal norms. 

Note: Modal probabilities are shaded. 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 6% 94% 88% 12% 7% 93% 24% 76% 0% 100% 

4 85% 15% 98% 2% 97% 3% 70% 30% 40% 60% 

3 88% 12% 99% 1% 98% 2% 97% 3% 36% 64% 

2 95% 5% 99% 1% 82% 18% 80% 20% 100% 0% 

1 98% 2% 73% 27% 24% 76% 100% 0% 98% 2% 

0 78% 22% 88% 12% 61% 39% 92% 8% 98% 2% 

-1 0% 100% 100% 0% 89% 11% 98% 2% 43% 57% 

-2 79% 21% 95% 5% 97% 3% 94% 6% 80% 20% 

-3 81% 19% 99% 1% 99% 1% 99% 1% 100% 0% 

-4 97% 3% 99% 1% 97% 3% 96% 4% 100% 0% 

-5 99% 1% 100% 0% 99% 1% 100% 0% 100% 0% 

Table D2. Model probabilities for all 55 conditions comparing social norms in Experiment 3 for the 

Chinese treatments elicited before and after the personal norms. 

Note: Modal probabilities are shaded. 
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Tables D3 and D4 report results from the Bayesian equivalence analysis regarding the order of personal 

norm elicitation in Experiment 3.  

H0: There is no difference in the distribution of personal norms elicited before and after social norms 

in English (Chinese). 

H1: There is a difference in the distribution of personal norms elicited before and after social norms in 

English (Chinese). 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 99% 1% 100% 0% 87% 13% 99% 1% 91% 9% 

4 99% 1% 95% 6% 89% 11% 95% 5% 95% 5% 

3 100% 0% 99% 1% 99% 1% 99% 1% 99% 1% 

2 97% 3% 94% 6% 100% 0% 98% 2% 98% 2% 

1 98% 2% 86% 14% 98% 2% 100% 0% 7% 93% 

0 94% 6% 92% 8% 100% 0% 39% 61% 32% 68% 

-1 98% 2% 100% 0% 94% 6% 93% 7% 23% 77% 

-2 100% 0% 94% 6% 85% 15% 94% 6% 35% 65% 

-3 77% 23% 47% 53% 14% 86% 78% 22% 45% 55% 

-4 14% 86% 4% 96% 5% 95% 0% 100% 50% 50% 

-5 0% 100% 0% 100% 0% 100% 60% 40% 78% 22% 

Table D3. Model probabilities for all 55 conditions comparing personal norms in Experiment 3 for the 

English treatments elicited before and after the social norms. 

Note: Modal probabilities are shaded. 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 71% 29% 98% 2% 97% 3% 3% 97% 99% 1% 

4 92% 8% 81% 19% 10% 90% 95% 5% 11% 89% 

3 93% 7% 53% 47% 28% 72% 95% 5% 96% 4% 

2 63% 37% 90% 10% 98% 2% 99% 1% 100% 0% 

1 96% 4% 33% 67% 61% 39% 100% 0% 82% 18% 

0 87% 13% 13% 87% 100% 0% 91% 9% 90% 10% 

-1 85% 15% 100% 0% 42% 58% 22% 78% 99% 1% 

-2 96% 4% 94% 6% 85% 15% 97% 3% 99% 1% 

-3 53% 47% 98% 2% 88% 12% 84% 16% 100% 0% 

-4 82% 18% 100% 0% 95% 5% 88% 12% 87% 13% 

-5 98% 2% 100% 0% 99% 1% 99% 1% 98% 2% 

Table D4. Model probabilities for all 55 conditions comparing personal norms in Experiment 3 for the 

Chinese treatments elicited before and after the social norms. 

Note: Modal probabilities are shaded. 

Tables D5 and D6 report results from the Bayesian equivalence analysis of social norms of Experiment 

1 and Experiment 3. 
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H0: There is no difference in the distribution of social norms between the old and new treatments in 

English (Chinese). 

H1: There is a difference in the distribution of social norms between the old and new treatments in 

English (Chinese). 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 100% 0% 100% 0% 98% 2% 100% 0% 99% 1% 

4 100% 0% 100% 0% 100% 0% 100% 0% 99% 1% 

3 99% 1% 100% 0% 99% 1% 100% 0% 36% 64% 

2 100% 0% 93% 7% 93% 7% 99% 1% 100% 0% 

1 98% 2% 100% 0% 51% 49% 99% 1% 100% 0% 

0 97% 3% 70% 30% 100% 0% 99% 1% 95% 5% 

-1 83% 17% 100% 0% 74% 26% 100% 0% 100% 0% 

-2 100% 0% 91% 10% 98% 2% 19% 81% 100% 0% 

-3 94% 6% 99% 1% 93% 7% 97% 3% 100% 0% 

-4 93% 7% 100% 0% 99% 1% 97% 3% 100% 0% 

-5 99% 1% 99% 1% 100% 0% 94% 6% 100% 0% 

Table D5. Model probabilities for all 55 conditions comparing social norms in Experiment 1 and 

Experiment 3 for the English treatments. 

Note: Modal probabilities are shaded. 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

4 97% 3% 100% 0% 100% 0% 100% 0% 97% 3% 

3 95% 5% 100% 0% 34% 66% 85% 15% 24% 76% 

2 84% 16% 100% 0% 22% 78% 93% 7% 100% 0% 

1 12% 88% 10% 90% 10% 90% 100% 0% 98% 2% 

0 99% 1% 50% 50% 99% 1% 33% 67% 1% 99% 

-1 98% 2% 98% 2% 90% 10% 91% 9% 99% 1% 

-2 95% 5% 95% 5% 100% 0% 100% 0% 100% 0% 

-3 93% 7% 94% 6% 99% 1% 99% 1% 99% 1% 

-4 64% 36% 100% 0% 100% 0% 100% 0% 99% 1% 

-5 12% 88% 99% 1% 97% 3% 85% 15% 100% 0% 

Table D6. Model probabilities for all 55 conditions comparing social norms in Experiment 1 and 

Experiment 3 for the Chinese treatments. 

Note: Modal probabilities are shaded. 
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Tables D7 and D8 report results from the Bayesian equivalence analysis regarding the comparison of 

personal and social norms in Experiment 3. 

H0: There is no difference in the distribution of personal and social norms in English (Chinese). 

H1: There is a difference in the distribution of personal and social norms in English (Chinese). 

 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

4 100% 0% 100% 0% 100% 0% 100% 0% 99% 1% 

3 100% 0% 99% 1% 100% 0% 100% 0% 99% 1% 

2 100% 0% 100% 0% 92% 8% 100% 0% 100% 0% 

1 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

0 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-1 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-2 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-3 100% 0% 100% 0% 100% 0% 100% 0% 99% 1% 

-4 98% 2% 100% 0% 98% 2% 100% 0% 100% 0% 

-5 100% 0% 100% 0% 99% 1% 100% 0% 100% 0% 

Table D7. Model probabilities for all 55 conditions comparing personal and social norms in Experiment 

3 for the English treatments. 

Note: Modal probabilities are shaded. 

Actual 

Difference -2 -1 0 1 2 

Action H0 H1 H0 H1 H0 H1 H0 H1 H0 H1 

5 100% 0% 95% 5% 100% 0% 99% 1% 99% 1% 

4 94% 6% 99% 1% 89% 11% 100% 0% 89% 11% 

3 91% 9% 100% 0% 100% 0% 99% 1% 99% 1% 

2 98% 2% 100% 0% 95% 5% 94% 6% 100% 0% 

1 95% 5% 98% 2% 100% 0% 100% 0% 100% 0% 

0 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-1 98% 2% 99% 1% 99% 1% 97% 3% 100% 0% 

-2 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-3 100% 0% 99% 1% 99% 1% 99% 1% 100% 0% 

-4 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

-5 100% 0% 100% 0% 100% 0% 100% 0% 100% 0% 

Table D8. Model probabilities for all 55 conditions comparing personal and social norms in Experiment 

3 for the Chinese treatments. 

Note: Modal probabilities are shaded. 
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Appendix E 

In Appendix E we first present details of the Bayesian approach to examine stochastic 

dominance and then the results from all experiments. 

Description of the Bayesian Approach 

The Bayesian approach has two advantages in the analysis of social norms’ ratings. First, we can 

simultaneously test three stochastic dominance hypotheses. Second, and more importantly in our setup, 

the Bayesian approach calculates the exact probability that a hypothesis is true given the data, rather 

than the probability of the data given the hypothesis; as such, it solves the problem of having low power 

to detect small treatment effects.20 Therefore, we can confidently interpret our results.  

Stochastic dominance signifies an ordering relationship of two distributions of outcomes, 

similar to performing a t-test, in which a positive difference μX - μY corresponds to the distribution of X 

stochastically dominating that of Y (denoted by X ≥st Y). Stochastic dominance does not, however, rely 

on parametric assumptions and is appropriate for highly discrete outcomes (there are six ordered 

outcomes resulting from the social appropriateness ratings). 

 To assess stochastic dominance between the two groups (English vs. Chinese in Experiment 1) 

the following procedure was used for each of the 55 cells (5 actual differences × 11 possible actions). 

Participants rated five different actual performance difference scenarios, and in each scenario there were 

11 messages that could be sent. For groups X and Y, three hypotheses were considered: either X ≥st Y or 

Y ≥ st X or neither group dominated the other. Bayes factors were computed for each of the three 

hypotheses, expressing the relative support in favour of each hypothesis (compared with the unrestricted 

hypothesis). With the Bayes factor defined as the odds of the marginal likelihoods, these Bayes factors 

can be converted to percentages of support of each of the three hypotheses. The hypothesis with the 

highest percentage can be interpreted as the one receiving the most support from the data. 

 The Bayes factor for the hypothesis X ≥ st Y is expressed as the ratio of two probabilities 

(Klugkist & Hoijtink, 2007). The first is the prior probability, which expresses the complexity of the 

restriction, and in our setup, is equal to 1/6 (Altham, 1969, Appendix; the same applies to Y ≥st X). The 

second probability is the posterior probability (after observing the data). To compute the posterior 

probability for X ≥st Y (and Y ≥st X), we used the method by Weisberg (1972) in which a value of 1 is 

added to the observed frequencies for the prior. Since the hypothesis of no stochastic dominance is the 

complement of the two stochastic dominance hypotheses, the corresponding probabilities could be 

readily obtained as 1 minus the two probabilities, for both the prior and posterior. Then, the Bayes 

                                                           
20 In Bayesian statistics, type I and type II errors do not exist by construction, and it is recommended when high 

power cannot be easily achieved (for a recent discussion, see e.g., van Ravenzwaaij and Ioannidis, 2017). Note 

that in social norm analysis which generally sets out to detect rather small treatment effects, using traditional 

statistics with a high power would require a very large number of observations to come to the same qualitative 

conclusion as with the Bayesian approach.  
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factors are obtained by dividing the posterior probabilities by their corresponding priors. For each of 

the hypotheses, the percentage of support equals the Bayes factor for that hypothesis divided by the sum 

of all three Bayes factors.  

 For illustration, consider the percentages obtained by comparing the Chinese group (C) with 

the English group (E) in the condition Difference = −2 and Action is “more than 5” (see Table E1). The 

hypothesis C ≥st E receives only 9% support, whereas E ≥st C receives 70%, which is also substantially 

higher than the support in favour of no stochastic dominance (21%).  

 

Experiment 1 

Table E1 presents results from Experiment 1. Note that out of 25 possible situations that constitute a 

selfish lie, the probability of English ratings dominating Chinese ratings is higher in 23 out of 25 

situations. When it comes to altruistic lies, the probability of English ratings dominating Chinese ratings 

is higher in 19 out of 25 situations. 

 

Actual 

Difference 
-2 -1 0 1 2 

Action 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

5 9% 21% 70% 17% 46% 37% 3% 12% 85% 33% 40% 28% 10%  31%  60%  

4 1% 28% 71% 14% 36% 50% 2% 18% 80% 5% 39% 56% 0%  24%  76%  

3 1% 25% 74% 4% 39% 57% 0% 16% 84% 0% 30% 70% 0%  21%  79%  

2 1% 16% 83% 2% 29% 69% 0% 18% 81% 0% 22% 78% 73%  25%  1%  

1 0% 24% 76% 0% 26% 74% 0% 22% 78% 44% 41% 14% 6%  36%  58%  

0 1% 22% 77% 0% 12% 87% 62% 31% 7% 0% 29% 71% 10%  49%  42%  

-1 0% 10% 90% 38% 37% 25% 4% 35% 61% 0% 17% 83% 1%  17%  82%  

-2 46% 47% 7% 17% 44% 39% 2% 36% 62% 1% 36% 63% 1%  16%  83%  

-3 6% 37% 57% 17% 51% 32% 2% 49% 49% 7% 50% 43% 4%  26%  71%  

-4 3% 46% 52% 10% 35% 55% 1% 28% 71% 15% 40% 46% 3%  18%  80%  

-5 6% 62% 32% 12% 39% 49% 2% 35% 63% 39% 44% 16% 5% 23% 73% 

Table E1. Model probabilities for all 55 conditions in Experiment 1. 
Note: Modal probabilities are shaded. 

Experiment 3 

Results from the Bayesian analysis for Experiment 3 are reported in Tables E2 and E3. Out of 25 

possible situations that constitute a selfish lie, the probability of no dominance of either language is 

higher in 18 out of 25 situations for the social and 17 out of 25 for the personal ratings. So, we conclude 

that there is no difference in the appropriateness ratings of selfish lies among the two treatments. When 

it comes to altruistic lies, however, the probability of English ratings dominating Chinese ratings is 

higher in all 25 situations for both the social and the personal ratings. 

 

Actual 

Difference 
-2 -1 0 1 2 
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Table E2. Model probabilities for all 55 conditions in Experiment 3 (social norms). 
Note: Modal probabilities are shaded. 

 

Table E3. Model probabilities for all 55 conditions in Experiment 3 (personal norms). 
Note: Modal probabilities are shaded. 

 

Experiment 4  

We report the results from the Bayesian analysis in Table E4, similar to Table D1. Note that out of 25 

possible situations that constitute a selfish lie, the probability of no dominance of either language is 

higher in 18 out of 25 situations. So, we conclude that there is no difference in the appropriateness 

ratings of selfish lies among the two treatments. 

 

Action 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

5 36% 32% 32% 24% 42% 33% 48% 40% 12% 26% 43% 31% 38% 56% 6% 

4 34% 48% 17% 13% 44% 43% 39% 48% 13% 44% 47% 9% 23% 62% 16% 

3 33% 53% 15% 5% 45% 50% 55% 40% 5% 26% 61% 13% 1% 82% 17% 

2 11% 56% 33% 6% 39% 55% 13% 56% 31% 15% 65% 20% 55% 31% 13% 

1 42% 52% 6% 12% 78% 11% 1% 52% 47% 90% 10% 1% 1% 18% 81% 

0 14% 36% 50% 51% 48% 1% 8% 36% 57% 1% 16% 83% 0% 14% 86% 

-1 3% 86% 11% 59% 25% 15% 0% 7% 93% 3% 30% 67% 2% 18% 81% 

-2 1% 16% 83% 0% 6% 94% 0% 8% 92% 0% 18% 82% 1% 15% 85% 

-3 0% 5% 95% 0% 5% 95% 0% 9% 91% 0% 8% 92% 0% 8% 92% 

-4 0% 4% 96% 0% 2% 98% 0% 2% 97% 0% 3% 97% 0% 6% 94% 

-5 0% 5% 95% 0% 2% 98% 0% 2% 97% 0% 4% 96% 0% 4% 96% 

Actual 

Difference -2 -1 0 1 2 

Action 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

C 

dom. 

E 

No 

dom. 

E 

dom. 

C 

5 50% 39% 11% 48% 36% 16% 51% 36% 13% 62% 27% 11% 17% 53% 30% 

4 30% 65% 5% 57% 37% 6% 58% 37% 5% 35% 48% 17% 11% 56% 33% 

3 30% 65% 5% 59% 36% 5% 38% 53% 9% 41% 45% 15% 27% 70% 3% 

2 31% 60% 10% 31% 51% 19% 45% 51% 3% 35% 63% 2% 79% 19% 2% 

1 19% 73% 9% 52% 42% 6% 44% 54% 2% 55% 41% 5% 0% 6% 94% 

0 28% 52% 21% 19% 59% 22% 67% 27% 6% 0% 10% 90% 0% 11% 89% 

-1 18% 74% 8% 1% 57% 42% 0% 8% 92% 0% 5% 95% 0% 4% 96% 

-2 2% 30% 68% 0% 7% 93% 0% 5% 95% 0% 3% 97% 0% 12% 88% 

-3 0% 6% 94% 0% 4% 96% 0% 2% 98% 0% 3% 97% 0% 3% 97% 

-4 0% 2% 98% 0% 1% 99% 0% 2% 98% 0% 2% 98% 0% 3% 97% 

-5 0% 2% 98% 0% 1% 99% 0% 2% 98% 0% 1% 99% 0% 2% 98% 



   
 

67 

 

Table E4. Model probabilities for all 55 conditions in Experiment 4. 
Note: Modal probabilities are shaded. 
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Difference 
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Action 

G 

dom. 

E 

No 

dom. 
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dom. 

G 
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dom. 

E 

No 

dom. 

E 

dom. 

G 

G 

dom. 

E 

No 

dom. 

E 

dom. 

G 

G 

dom. 

E 

No 

dom. 

E 

dom. 

G 

G 

dom. 

E 

No 

dom. 

E 

dom. 

G 

5 25% 53% 22% 29% 41% 30% 46% 45% 10% 16% 49% 35% 15% 49% 35% 

4 22% 56% 21% 22% 55% 22% 17% 66% 17% 10% 59% 31% 4% 47% 50% 

3 5% 54% 41% 8% 39% 53% 9% 43% 48% 8% 45% 47% 2% 69% 29% 

2 1% 42% 57% 3% 57% 39% 7% 56% 37% 18% 64% 18% 23% 43% 33% 

1 6% 44% 50% 2% 73% 26% 3% 79% 18% 34% 52% 14% 33% 45% 22% 

0 18% 74% 8% 17% 54% 29% 20% 56% 24% 30% 45% 24% 40% 47% 13% 

-1 12% 53% 35% 38% 40% 22% 24% 55% 21% 33% 46% 21% 19% 71% 10% 

-2 22% 43% 35% 30% 48% 22% 20% 60% 21% 54% 38% 8% 15% 61% 25% 

-3 40% 48% 11% 21% 37% 41% 30% 47% 22% 56% 34% 10% 17% 66% 17% 

-4 44% 45% 11% 25% 36% 39% 40% 40% 19% 60% 28% 12% 46% 40% 14% 

-5 57% 31% 11% 27% 32% 41% 47% 34% 19% 61% 24% 15% 45% 40% 15% 
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Appendix F 

 Experiment 2 

(82 obs) 

Experiment 3 

(73 obs) 

Experiment 4 

(63 obs) 

Foreign 
-0.316*** 

(0.104) 

0.056 

(0.112) 

-0.084 

(0.110) 

Performance 

Difference 

-0.090 

(0.089) 

-0.399** 

(0.159) 

-0.048 

(0.113) 

Foreign X 

Performance 

Difference 

-0.021 

(0.128) 

 

0.456** 

(0.182) 

 

-0.022 

(0.154) 

 

cons 
0.760*** 

(0.073)  

0.594*** 

(0.080) 

0.720*** 

(0.077) 

Table F1. Linear regression of the decision to lie on the treatment and performance difference in 

Experiments 2, 3 and 4. 
Notes. Foreign = 1, performance difference = −1 if worse, 0 if equal, 1 if better.  Standard errors are reported in 

parentheses. ***p<0.01, **p<0.05 

 

  Experiment 2 Experiment 3 Experiment 4 

 

Chinese 

(41 obs.) 

English 

(41 obs.) 

Chinese 

(36 obs.) 

English 

(37 obs.) 

German 

(32 obs.) 

English 

(31 obs.) 

Performance 

Difference 
-0.469 

(0.356) 

-0.430 

(0.321) 

-2.155*** 

(0.693) 

0.248 

(0.374) 
0.010 

(0.559) 

-0.466 

(0.565) 

cons 
2.072*** 

(0.294) 

1.094*** 

(2.555) 

2.393*** 

(0.346) 

2.196*** 

(0.331) 
2.843*** 

(0.383) 

3.082*** 

(0.418) 

Table F2. Linear regression of the size of lies on performance difference in Experiments 2, 3 and 4. 
Notes. Performance difference = −1 if worse, 0 if equal, 1 if better. Standard errors are reported in parentheses. 

***p<0.01 

 

 Experiment 2 

(49 obs.) 

Experiment 3 

(45 obs.) 

Experiment 4 

(48 obs.) 

Performance Difference 
-0.300 

（0.376) 

-1.094 

(0.693) 

0.250 

(0.490) 

Foreign 
-0.294 

（0.514) 

-0.473 

(0.454) 

-0.136 

(0.492) 

Foreign X 

Performance Difference 

-0.049 

（0.627) 

1.190 

(0.781) 

-0.490 

(0.670) 

cons 
2.700*** 

（0.310) 

3.844*** 

(0.338) 

3.957*** 

(0.354) 

Table F3. Linear regression of the size of lies among liars per treatment in Experiments 2, 3 and 4. 
Notes. Foreign = 1, performance difference = −1 if worse, 0 if equal, 1 if better. Standard errors are reported in 

parentheses. ***p<0.01, **p<0.05 
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 Native Foreign 

Dependent variable = 1 if action is chosen by the sender; 0 otherwise 

Payoff  
0.206*** 

(0.047) 

0.263*** 

(0.070) 

Social  

norms rating 

1.440*** 

(0.326) 

3.209*** 

(0.471) 

Pseudo-R2 0.187 0.401 

Log-likelihood -79.973 -58.863 

Observations 451 451 

Table F4. Conditional logit regressions of choice determinants in Experiment 2. 
Notes. The dependent variable takes the value 1 if an action was chosen by the sender in a given situation, and the 

value 0 for all the other actions that were not chosen. Standard errors in parentheses. Significance levels: 

***p<0.01  

 

                         Native                         Foreign  

Dependent variable = 1 if action is chosen by the sender; 0 otherwise 

Payoff 

0.364*** 

(0.087) 

 

0.226*** 

(0.054) 

 

0.366*** 

(0.089) 

 

0.289*** 

(0.062) 

 

0.212*** 

(0.052) 

 

0.287*** 

(0.065) 

 

Personal norms 

rating  

 

2.767*** 

(0.521) 

 

 

2.729*** 

(0.606) 

 

1.992*** 

(0.425) 

 

 

2.340*** 

(0.384) 

 

Social norms 

rating 

 

 

1.440*** 

(0.337) 

 

0.059 

(0.481) 

 

 

1.139*** 

(0.369) 

 

0.014 

(0.331) 

 

Pseudo-R2 0.421 0.241 0.422 0.260 0.163 0.260 

Log-likelihood -49.942 -65.491 -49.934 -65.686 -74.281 -65.678 

Observations 396 396 396 407 407 407 

Table F5. Conditional logit regressions of choice determinants in Experiment 3. 
Notes. Standard errors in parentheses. Significance levels: ***p<0.01  

 

 Native Foreign 

Dependent variable = 1 if action is chosen by the sender; 0 otherwise 

Payoff  0.513*** 

(0.108) 

0.317*** 

(0.081) 
Personal norms rating 2.716*** 

(0.666) 

1.284** 

(0.509) 

Pseudo-R2 0.345 0.238 

Log-likelihood -48.726 -51.133 

Observations 341 308 

Table F6. Conditional logit regressions of choice determinants in Experiment 4. 
Notes. Standard errors in parentheses. Significance levels: ***p<0.01 
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Experiment 2 

(39 obs.21) 

Experiment 3 

(37 obs.) 

Experiment 4 

(31 obs.) 

English_Ability  0.083 

(0.104) 

 

English_Level -0.150 

(0.143) 

0.070 

(0.080) 

0.009 

(0.096) 

Years_of_English 0.012 

(0.038) 

0.006 

(0.007) 

0.019 

(0.016) 

Visit -0.030 

(0.202) 

0.108 

(0.227) 

-0.290 

(0.321) 

Understand_Instructions 0.106 

(0.208) 

-0.241 

(0.148) 

0.074 

(0.243) 

cons 0.352 

(0.925) 

0.874 

(0.617) 

0.426 

(1.087) 

Table F7. Linear regression of the decision to lie in the foreign (English) treatment on various self-

reported measures of English proficiency. 
Notes. The measures include participants’ English level (Experiments 2 and 4. English_Level: 5 = Very good, 4 

= Quite good, 3 = Not sufficiently good, 2 = Basic level, 1 = Very poor, Experiment 3: English_Level. level of 

overall level of proficiency in speaking, understanding and reading English (0–10)), the number of years they had 

known English as a foreign language (Years_of_English), whether they had visited an English-speaking country 

(Visit: 1 = Yes, 0 = No), and how well they understood the instructions of the game (Understand_Instructions : 5 

= I understood everything in the instructions well; 4 = I understood short sentences well, but have problems 

understanding some of the long sentences in the instructions; 3 = I had difficulties in understanding a large part 

of the instructions; 2 = I understood only some of the simple sentences, but couldn’t understand most of the 

instructions; 1 = I almost didn’t understand anything at all). In Experiment 3, English_Ability refers to self-

reported ability to understand written English (1 = Very poor, 2 = Poor, 3 = Moderate, 4 = Average, 5 = Good, 6 

= Very good, 7 = Excellent, 8 = As my mother tongue). Standard errors are reported in parentheses.  

 

 

Experiment 3 

(37 obs.) 

friends 
0.034 

(0.042) 

0.030 

(0.330) 
       

family 
0.005 

(0.044) 
 

0.030 

(0.035) 
      

tapes 
0.031 

(0.039) 
  

0.032 

(0.031) 
     

TV 
0.029 

(0.049) 
   

0.026 

(0.037) 
    

reading 
0.161*** 

(0.049) 
    

0.076** 

(0.034) 
   

radio 
-0.084* 

(0.042) 
     

0.001 

(0.032) 
  

internet 
-0.068 

(0.040) 
      

0.002 

(0.029) 
 

school 
-0.040 

(0.043) 
       

0.002 

(0.037) 

cons 
0.261 

(0.341) 
0.550*** 
(0.129) 

0.615*** 
(0.089) 

0.461** 
(0.197) 

0.503** 
(0.225) 

0.127 
(0.248) 

0.644*** 
(0.186) 

0.639*** 
(0.198) 

0.635** 
(0.305) 

Table F8. Linear regression of the decision to lie in the foreign (English) treatment on the participants’ 

self-reported answer on how much of the factors contributed to their English learning in Experiment 3. 
Notes. Answers from 0 = not at all to 10 = learning only via that source for each factor. Standard errors are reported 

in parentheses. ***p<0.01, **p<0.05, *p<0.10 

                                                           
21 We exclude two participants from the regressions for not providing a numerical value in the question ‘For how 

long do you know English as a foreign language?’  
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 Lie Size of the lie 

English test 0.005 

(0.007) 

0.033 

(0.029) Constant 0.393 

(0.360) 

0.554 

(1.471) 
R2 0.015 0.036 

Observations 37 37 

Table F9. OLS regressions of the English test on the decision to lie, and the size of the lie in the foreign 

(English) treatment of Experiment 3.  
Notes. Standard errors are reported in parentheses.  

 

  Experiment 1 Experiment 3 Experiment 4 
 (1980 obs.) (2035 obs.)    (1705 obs.) 

  Social Social Personal Personal 

Real Diff 

-0.006    -0.037*** -0.011 -0.049*** 

(0.011)    (0.010)    (0.010) (0.010) 

Reported Diff Minus 

Real Diff 

-0.026*** -0.051*** -0.043*** -0.112*** 

(0.004)    (0.004)    (0.004) (0.004) 

Constant 

0.227    0.268    0.128 0.754 

(0.317)    (0.244)    (0.276) (0.659) 

Random Effects         

English_Ability 

 -0.027    0.015  

 (0.047)    (0.054)  

English_Level 

0.051    0.043    0.052 -0.024 

(0.073)    (0.037)    (0.043) (0.065) 

Year_of_English 

0.009    -0.003    -0.001 0.004 

(0.025)    (0.005)    (0.005) (0.015) 

Visit 

0.072    0.099    -0.114 0.152 

(0.136)    (0.134)    (0.154) (0.192) 

Understand_Instructions 

-0.156**  -0.104    -0.125* -0.156 

(0.080)    (0.064)    (0.073) (0.136) 

Nr. Subjects 36 37 37 31 

Log Likelihood -1949.4 -1912.2    -1832.3 -1459.2 

LR Test P-Value <0.0001 <0.0001 <0.0001 <0.0001 

Table F10. Mixed-effects regression of perceived appropriateness in the foreign (English) treatment on 

various self-reported measures of English proficiency, with the actual performance difference and the 

reported difference minus actual difference controlled.  
Notes. The measures include participants’ English level (Experiments 1 and 4. English_Level: 5 = Very good, 4 

= Quite good, 3 = Not sufficiently good, 2 = Basic level, 1 = Very poor, Experiment 3: English_Level. level of 

overall level of proficiency in speaking, understanding and reading English (0–10)), the number of years they had 

known English as a foreign language (Years_of_English), whether they had visited an English-speaking country 

(Visit: 1 = Yes, 0 = No), and how well they understood the instructions of the game (Understand_Instructions : 5 

= I understood everything in the instructions well; 4 = I understood short sentences well, but have problems 

understanding some of the long sentences in the instructions; 3 = I had difficulties in understanding a large part 

of the instructions; 2 = I understood only some of the simple sentences, but couldn’t understand most of the 

instructions; 1 = I almost didn’t understand anything at all). In Experiment 3, English_Ability refers to self-

reported ability to understand written English (1 = Very poor, 2 = Poor, 3 = Moderate, 4 = Average, 5 = Good, 6 

= Very good, 7 = Excellent, 8 = As my mother tongue). Observations were grouped by subject. Standard errors 

clustered at the individual level are reported in parentheses. ***p<0.01, **p<0.05 
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  Experiment 3, Personal Norms 
 (37 Subjects, 2035 obs.) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9)    

Actual diff 
-0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011 -0.011    

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)    

Reported diff minus 

actual diff 

-0.043*** -0.043*** -0.043*** -0.043*** -0.043*** -0.043*** -0.043*** -0.043*** -0.043*** 

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)    

Constant 
-0.342** -0.189** -0.122** -0.050 -0.210*** -0.175** -0.054 -0.163*** -0.262*** 

(0.135) (0.074) (0.051) (0.087) (0.077) (0.069) (0.116) (0.044) (0.082)    

Random Effects                   

friends 
0.026 0.025               

(0.027) (0.020)        

family 
0.009  0.010       

(0.035)  (0.029)       

tapes 
-0.042**   -0.010      

(0.017)   (0.016)      

TV 
0.024    0.017     

(0.025)    (0.018)     

reading 
0.007     0.012    

(0.022)     (0.013)    

radio 
-0.014      -0.010   

(0.023)      (0.020)   

internet 
0.003       0.010  

(0.020)       (0.011)  

school 
0.031        0.020    

(0.017)               (0.013)    

Log lik. -1828.3 -1835.5 -1834.8 -1835.2 -1833.3 -1835.4 -1836.4 -1832.2 -1833.2    

LR test p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0001 <0.0001 

Table F11. Mixed-effects regressions of the personal norm in the foreign (English) treatment on the 

participants’ self-reported answer on how much of the factors contributed to their English learning in 

Experiment 3.  
Notes. Answers from 0 = not at all to 10 = learning only via that source for each factor. Observations were grouped 

by subject. Standard errors clustered at the individual level are reported in parentheses. ***p<0.01, **p<0.05 

 

 

  Experiment 3, Social Norms 
 

(37 Subjects, 2035 obs.) 

  (1) (2) (3) (4) (5) (6) (7) (8) (9)    

Actual diff -0.037*** -0.037*** -0.037*** -0.037*** -0.037*** -0.037*** -0.037*** -0.037*** -0.037*** 

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)    

Reported diff minus 

actual diff 

-0.051*** -0.051*** -0.051*** -0.051*** -0.051*** -0.051*** -0.051*** -0.051*** -0.051*** 

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)    

Constant -0.071 -0.217*** -0.125** -0.168** -0.276*** -0.032 -0.044 -0.176** -0.161**  

(0.132) (0.068) (0.049) (0.081) (0.092) (0.069) (0.099) (0.088) (0.081)    

Random Effects                   

friends 0.062*** 0.031               

(0.022) (0.016) 
       

family -0.022 
 

0.012 
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(0.023) 
 

(0.019) 
      

tapes 0.010 
  

0.010 
     

(0.017) 
  

(0.015) 
     

TV 0.019 
   

0.029 
    

(0.023) 
   

(0.018) 
    

reading -0.018 
    

-0.011 
   

(0.022) 
    

(0.012) 
   

radio -0.043** 
     

-0.013 
  

(0.020) 
     

(0.017) 
  

internet 0.007 
      

0.010 
 

(0.018) 
      

(0.015) 
 

school -0.010 
       

0.007    

(0.017)               (0.012)    

Log lik. -1906.9 -1915.0 -1916.6 -1915.4 -1914.9 -1914.6 -1916.5 -1916.0 -1914.7 

LR test p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Table F12. Mixed-effects regressions of the social norm in the foreign (English) treatment on the 

participants’ self-reported answer on how much of the factors contributed to their English learning in 

Experiment 3.  
Notes. Answers from 0 = not at all to 10 = learning only via that source for each factor. Observations were grouped 

by subject. Standard errors clustered at the individual level are reported in parentheses. ***p<0.01, **p<0.05. 

 

  Experiment 3 

 (37 Subjects, 2035 obs.) 

  Personal norm Social norm 

Actual Diff 
-0.011 -0.037*** 

(0.010) (0.010)    

Reported Diff Minus Actual Diff 
-0.043*** -0.051*** 

(0.004) (0.004)    

Constant 
0.016 -0.126    

(0.222) (0.199)    

Random Effects     

English test 
-0.003 0.000    

(0.004) (0.004)    

Log lik. -1836.3 -1916.8    

LR test p-value <0.001 <0.001 

Table F13. Mixed-effects model regressions of the personal and social norms on English test scores in 

the foreign (English) treatment of Experiment 3. Observations were grouped by subject. 

Notes. Observations were grouped by subject. Standard errors clustered at the individual level are reported in 

parentheses. ***p<0.01, **p<0.05.  
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Experiment 3 

(37 obs.) 

Belief 1. % Liars in Britain 0.449 

(0.312) 

  

Belief 2. Honesty in British 

Experiment 

 0.217 

(0.256) 

 

Belief 3. Honesty in Britain 

General 

  -0.275 

(0.240) 

cons 0.384** 

(0.200) 

0.610*** 

(0.092) 

0.604*** 

(0.088) 

Table F14. Linear regression of the decision to lie in English on participants’ beliefs on the propensity 

of lying in Britain in Experiment 3.  
Notes. Beliefs on the percentage of liars in Britain is their answer to the analogous question. Honesty in British 

Experiment is participants’ answer to the question whether “in Great Britain, the percentage of subjects who send 

an untruthful message would be substantially larger than, larger than, at about the same rate as, lower than, or 

substantially lower than in China” and takes the values −1, −0.5, 0, 0.5 and 1. Honesty in Britain General is the 

answer to the question whether “people in Britain are substantially more honest, more honest, honest at about the 

same rate, less honest, and substantially less honest than in China” and takes the values −1, −0.5, 0, 0.5 and 1. 

Standard errors are reported in parentheses. ***p<0.01, **p<0.05 

 

 

  Foreign Language 
 

(37 Subjects, 2035 obs.) 
 

Personal Norms Social Norms 

  (1) (2) (3)    (1) (2) (3)    

Actual diff -0.011 -0.011 -0.011    -0.037*** -0.037*** -0.037*** 

(0.010) (0.010) (0.010)    (0.010) (0.010) (0.010)    

Reported diff minus actual 

diff 

-0.043*** -0.043*** -0.043*** -0.051*** -0.051*** -0.051*** 

(0.004) (0.004) (0.004)    (0.004) (0.004) (0.004)    

Constant -0.299** -0.103* -0.091    -0.144 -0.120** -0.108**  

(0.121) (0.057) (0.056)    (0.113) (0.047) (0.047)    

Random Effects             

Belief 1. % Liars in Britain 0.321* 
  

0.054 
  

(0.193) 
  

(0.176) 
  

Belief 2. Honesty in 

British Experiment 

 
-0.027 

  
0.046 

 

 
(0.163) 

  
(0.152) 

 

Belief 3. Honesty in 

Britain General 

  
0.106    

  
0.042    

  
(0.151)    

  
(0.142)    

Log lik. -1835.0 -1836.5 -1836.3   -1916.8 -1916.2 -1916.4   

LR test p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Table F15. Mixed-effects regressions of the personal and social norms on the beliefs about behaviour 

in UK (one of the main English-speaking countries), in the native and foreign (English) treatment of 

Experiment 3.  
Notes. Beliefs on the percentage of liars in Britain is their answer to the analogous question. Honesty in British 

Experiment is participants’ answer to the question whether “in Great Britain, the percentage of subjects who 
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send an untruthful message would be substantially larger than, larger than, at about the same rate as, lower than, 

or substantially lower than in China” and takes the values −1, −0.5, 0, 0.5 and 1. Honesty in Britain General is 

the answer to the question whether “people in Britain are substantially more honest, more honest, honest at 

about the same rate, less honest, and substantially less honest than in China” and takes the values −1, −0.5, 0, 

0.5 and 1.  

Observations were grouped by subject. Standard errors clustered at the individual level are reported in parentheses. 

***p<0.01, **p<0.05 

 

 

 

Experiment 3 

(73 obs.) 

Experiment 4 

(63 obs.) 

Belief % Liars in Session 
0.711*** 

(0.188) 

1.645*** 

(0.466) 

Foreign 
0.086 

(0.106) 

0.104 

(0.100) 

cons 
0.150 

(0.137) 

-0.665* 

(0.398) 

Table F16. Linear regression of the decision to lie on participants’ beliefs on the percentage of selfish 

liars in their session in Experiments 3 and 4.  
Notes. In Experiment 3, percentage of liars in a session is based on their answer to that question. In Experiment 

4, percentage of liars in a session is calculated by taking the average of participants’ beliefs on the number of liars 

among those who performed at least as good, and at most as good as their partner. Standard errors are reported in 

parentheses. ***p<0.01, *p<0.10.  

 

  

Variable Experiments 1-2 Experiment 3 
Two-sided t-

test p-value 

Female 0.646 0.514 0.053 

Age 20.841 20.932 0.715 

Econ Major 0.713 0.662 0.428 

Table F17. Background characteristics comparison in the first (Experiments 1 and 2) and second wave 

of experiments (Experiment 3) in China.  
Notes. Female is 1 if female. Age is in years. Major is 1 if business or economics related, and 0 otherwise. Depicted 

are mean values. 
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Appendix G 

Appendix G reports results for the comparison of personal and social norms between the participants 

who lied and those who were honest in Experiment 3.  

 
Figure G1. Social appropriateness ratings of actions per actual performance difference for liars and 

honest participants in Experiment 3. 

 
Figure G2. Personal appropriateness ratings of actions per actual performance difference for liars and 

honest participants in Experiment 3. 

Diff=-2 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.73 71% 9% 7% 11% 0% 2% -0.66 64% 14% 7% 7% 0% 7% 

4 -0.66 49% 31% 11% 7% 0% 2% -0.60 50% 25% 11% 7% 4% 4% 

3 -0.53 33% 33% 20% 11% 0% 2% -0.56 43% 25% 18% 11% 0% 4% 

2 -0.36 22% 29% 27% 16% 2% 4% -0.44 32% 25% 29% 7% 0% 7% 

1 -0.18 13% 18% 38% 18% 9% 4% -0.24 25% 25% 21% 7% 7% 14% 

0 0.04 9% 11% 24% 31% 16% 9% 0.04 11% 11% 32% 18% 11% 18% 

-1 0.17 7% 4% 22% 27% 36% 4% -0.16 21% 11% 25% 25% 14% 4% 

-2 0.64 2% 7% 4% 4% 29% 53% 0.49 7% 0% 25% 0% 18% 50% 
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-3 0.04 13% 13% 24% 11% 24% 13% -0.30 29% 25% 18% 7% 14% 7% 

-4 -0.13 20% 18% 27% 11% 9% 16% -0.47 36% 29% 14% 11% 11% 0% 

-5 -0.21 29% 16% 24% 7% 9% 16% -0.70 61% 21% 4% 11% 4% 0% 

Diff=-1 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.74 71% 9% 9% 9% 0% 2% -0.69 71% 7% 7% 7% 0% 7% 

4 -0.66 53% 24% 11% 9% 0% 2% -0.66 61% 18% 11% 4% 0% 7% 

3 -0.48 24% 40% 22% 9% 2% 2% -0.54 43% 25% 21% 4% 0% 7% 

2 -0.27 16% 31% 27% 13% 9% 4% -0.43 29% 25% 36% 4% 0% 7% 

1 -0.01 16% 11% 22% 27% 11% 13% -0.16 18% 21% 25% 14% 11% 11% 

0 0.17 9% 4% 22% 24% 29% 11% 0.11 11% 4% 25% 29% 21% 11% 

-1 0.57 9% 0% 9% 2% 31% 49% 0.76 4% 0% 11% 0% 11% 75% 

-2 0.08 13% 11% 24% 9% 27% 16% -0.17 25% 11% 29% 11% 18% 7% 

-3 -0.13 22% 11% 31% 11% 11% 13% -0.37 32% 18% 29% 7% 11% 4% 

-4 -0.22 29% 16% 27% 4% 9% 16% -0.50 39% 29% 14% 11% 0% 7% 

-5 -0.28 36% 16% 20% 7% 7% 16% -0.60 54% 21% 11% 7% 0% 7% 

Diff=0 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.67 60% 18% 9% 9% 2% 2% -0.67 68% 11% 7% 7% 0% 7% 

4 -0.56 31% 44% 11% 11% 0% 2% -0.54 39% 36% 7% 11% 4% 4% 

3 -0.37 20% 29% 31% 16% 2% 2% -0.44 29% 25% 32% 11% 0% 4% 

2 -0.04 11% 16% 27% 27% 9% 11% -0.24 25% 14% 29% 21% 0% 11% 

1 0.21 9% 4% 18% 24% 33% 11% -0.03 14% 14% 25% 18% 18% 11% 

0 0.65 4% 2% 4% 11% 20% 58% 0.64 4% 7% 4% 7% 18% 61% 

-1 0.10 11% 9% 31% 9% 22% 18% -0.04 21% 11% 18% 11% 36% 4% 

-2 -0.03 16% 16% 24% 16% 13% 16% -0.26 25% 18% 21% 18% 18% 0% 

-3 -0.15 20% 22% 27% 4% 9% 18% -0.40 32% 18% 29% 11% 11% 0% 

-4 -0.22 24% 27% 20% 4% 7% 18% -0.49 36% 32% 14% 7% 7% 4% 

-5 -0.27 42% 9% 18% 4% 9% 18% -0.66 57% 21% 11% 4% 4% 4% 

Diff=1 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.66 60% 13% 13% 11% 0% 2% -0.66 68% 11% 4% 11% 0% 7% 

4 -0.53 33% 36% 18% 9% 2% 2% -0.56 43% 32% 7% 11% 4% 4% 

3 -0.32 18% 29% 27% 20% 4% 2% -0.43 29% 25% 29% 14% 0% 4% 

2 -0.03 11% 11% 29% 27% 18% 4% -0.23 21% 14% 36% 14% 7% 7% 

1 0.63 7% 0% 4% 11% 24% 53% 0.71 7% 0% 4% 7% 11% 71% 

0 0.24 9% 7% 20% 16% 27% 22% 0.10 18% 7% 21% 11% 21% 21% 

-1 -0.02 16% 9% 36% 7% 22% 11% -0.20 25% 14% 25% 11% 21% 4% 

-2 -0.07 16% 20% 29% 2% 18% 16% -0.34 29% 18% 25% 18% 11% 0% 

-3 -0.16 24% 18% 24% 4% 16% 13% -0.50 32% 32% 18% 14% 4% 0% 
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-4 -0.20 29% 16% 24% 4% 11% 16% -0.59 46% 25% 14% 11% 0% 4% 

-5 -0.27 42% 7% 20% 4% 11% 16% -0.71 57% 29% 7% 4% 0% 4% 

Diff=2 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.55 47% 16% 22% 11% 2% 2% -0.69 61% 21% 7% 4% 4% 4% 

4 -0.34 20% 31% 22% 20% 4% 2% -0.54 29% 46% 14% 7% 0% 4% 

3 -0.04 9% 13% 33% 20% 22% 2% -0.29 18% 21% 39% 11% 7% 4% 

2 0.64 4% 0% 9% 7% 27% 53% 0.83 0% 0% 4% 7% 18% 71% 

1 0.21 11% 7% 18% 18% 27% 20% -0.10 21% 11% 21% 21% 18% 7% 

0 0.09 13% 11% 22% 16% 18% 20% -0.14 21% 11% 32% 11% 18% 7% 

-1 -0.11 22% 13% 29% 9% 9% 18% -0.31 29% 14% 32% 11% 11% 4% 

-2 -0.20 24% 20% 22% 11% 9% 13% -0.41 32% 25% 18% 14% 11% 0% 

-3 -0.25 31% 20% 18% 7% 11% 13% -0.53 39% 29% 14% 11% 7% 0% 

-4 -0.32 42% 11% 16% 11% 4% 16% -0.63 50% 21% 18% 7% 4% 0% 

-5 -0.33 47% 7% 16% 11% 4% 16% -0.67 61% 18% 11% 4% 4% 4% 

Table G1. Distribution of appropriateness ratings for social norms across liars/honest in Experiment 3. 
Notes: responses are “very socially inappropriate” (---), “socially inappropriate” (--), “somewhat socially 

inappropriate” (-), “somewhat socially appropriate” (+),”socially appropriate” (++), “very socially appropriate” 

(++). Modal responses are shaded. 

 

 

Diff=-2 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.51 56% 9% 13% 7% 11% 4% -0.74 75% 7% 11% 0% 0% 7% 

4 -0.46 38% 27% 13% 9% 11% 2% -0.74 75% 7% 7% 4% 4% 4% 

3 -0.38 27% 29% 20% 13% 9% 2% -0.76 71% 11% 11% 4% 0% 4% 

2 -0.32 22% 22% 29% 16% 11% 0% -0.56 39% 39% 7% 7% 0% 7% 

1 -0.15 16% 13% 36% 16% 18% 2% -0.47 25% 46% 14% 4% 7% 4% 

0 0.05 9% 11% 20% 36% 18% 7% -0.21 18% 25% 29% 11% 7% 11% 

-1 0.16 7% 4% 27% 20% 40% 2% -0.17 21% 11% 36% 11% 14% 7% 

-2 0.54 7% 7% 2% 11% 27% 47% 0.67 11% 0% 0% 4% 21% 64% 

-3 -0.12 27% 7% 27% 9% 22% 9% -0.21 32% 11% 18% 11% 25% 4% 

-4 -0.26 33% 11% 24% 11% 9% 11% -0.40 43% 18% 7% 14% 14% 4% 

-5 -0.35 40% 13% 18% 13% 4% 11% -0.50 54% 14% 7% 7% 14% 4% 

Diff=-1 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.52 53% 18% 7% 4% 13% 4% -0.71 75% 4% 11% 0% 7% 4% 

4 -0.44 38% 27% 11% 9% 13% 2% -0.69 68% 14% 4% 4% 7% 4% 

3 -0.34 24% 29% 18% 18% 9% 2% -0.66 50% 36% 4% 4% 4% 4% 

2 -0.20 16% 24% 24% 16% 20% 0% -0.50 32% 32% 25% 4% 4% 4% 
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1 -0.01 11% 13% 24% 24% 22% 4% -0.39 25% 36% 21% 7% 0% 11% 

0 0.32 2% 4% 16% 29% 36% 13% -0.11 18% 11% 32% 21% 7% 11% 

-1 0.58 7% 2% 4% 11% 27% 49% 0.66 11% 0% 0% 7% 18% 64% 

-2 -0.10 22% 9% 27% 16% 18% 9% -0.16 29% 11% 18% 14% 21% 7% 

-3 -0.21 27% 18% 22% 11% 9% 13% -0.33 32% 21% 14% 14% 14% 4% 

-4 -0.33 42% 9% 22% 7% 7% 13% -0.47 46% 18% 11% 11% 11% 4% 

-5 -0.38 42% 16% 18% 7% 4% 13% -0.59 57% 14% 7% 11% 11% 0% 

Diff=0 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.45 42% 20% 16% 7% 11% 4% -0.73 71% 11% 7% 4% 4% 4% 

4 -0.32 22% 29% 22% 11% 13% 2% -0.67 61% 21% 4% 7% 4% 4% 

3 -0.19 13% 20% 29% 27% 11% 0% -0.59 43% 29% 18% 7% 0% 4% 

2 -0.01 9% 16% 24% 24% 24% 2% -0.46 29% 32% 25% 7% 4% 4% 

1 0.20 2% 7% 27% 27% 29% 9% -0.19 18% 18% 36% 7% 14% 7% 

0 0.64 2% 7% 2% 9% 27% 53% 0.84 0% 0% 4% 4% 21% 71% 

-1 -0.06 18% 11% 24% 18% 22% 7% -0.16 29% 11% 18% 14% 21% 7% 

-2 -0.15 20% 20% 20% 16% 16% 9% -0.34 29% 21% 21% 18% 7% 4% 

-3 -0.28 33% 16% 18% 16% 7% 11% -0.44 43% 11% 25% 11% 7% 4% 

-4 -0.33 38% 13% 20% 13% 4% 11% -0.51 46% 21% 11% 11% 7% 4% 

-5 -0.41 49% 7% 20% 9% 4% 11% -0.59 57% 11% 14% 7% 11% 0% 

Diff=1 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.44 47% 13% 16% 7% 13% 4% -0.66 64% 11% 11% 7% 4% 4% 

4 -0.27 16% 33% 22% 11% 18% 0% -0.60 46% 32% 7% 7% 4% 4% 

3 -0.08 7% 18% 31% 27% 18% 0% -0.43 32% 25% 25% 7% 7% 4% 

2 0.13 4% 7% 27% 31% 27% 4% -0.23 21% 18% 32% 11% 11% 7% 

1 0.62 2% 4% 9% 9% 22% 53% 0.83 0% 0% 4% 7% 18% 71% 

0 0.10 9% 16% 20% 18% 22% 16% 0.01 25% 4% 21% 11% 21% 18% 

-1 -0.13 22% 9% 29% 18% 13% 9% -0.21 25% 21% 18% 11% 18% 7% 

-2 -0.24 24% 20% 24% 11% 11% 9% -0.30 32% 14% 25% 7% 18% 4% 

-3 -0.30 33% 11% 29% 9% 9% 9% -0.44 43% 11% 25% 11% 7% 4% 

-4 -0.35 40% 11% 24% 7% 7% 11% -0.49 43% 21% 14% 11% 7% 4% 

-5 -0.40 49% 4% 22% 7% 7% 11% -0.57 54% 14% 14% 7% 11% 0% 

Diff=2 Liars Honest 

Action Mean --- -- - + ++ +++ Mean --- -- - + ++ +++ 

5 -0.29 38% 13% 11% 16% 16% 7% -0.66 57% 25% 7% 0% 7% 4% 

4 -0.09 16% 22% 16% 18% 24% 4% -0.54 32% 50% 4% 4% 7% 4% 

3 0.11 7% 11% 22% 27% 24% 9% -0.24 21% 18% 36% 7% 11% 7% 

2 0.66 2% 0% 7% 13% 27% 51% 0.80 0% 4% 4% 4% 18% 71% 

1 0.12 11% 11% 20% 18% 24% 16% -0.07 25% 7% 18% 21% 18% 11% 
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0 -0.01 16% 13% 20% 27% 9% 16% -0.14 25% 7% 25% 21% 14% 7% 

-1 -0.15 20% 16% 29% 13% 11% 11% -0.29 32% 14% 21% 11% 18% 4% 

-2 -0.29 31% 16% 24% 11% 9% 9% -0.39 39% 14% 18% 14% 11% 4% 

-3 -0.33 36% 18% 20% 9% 7% 11% -0.46 43% 18% 14% 14% 7% 4% 

-4 -0.40 42% 16% 20% 7% 4% 11% -0.56 54% 14% 11% 14% 4% 4% 

-5 -0.43 49% 9% 20% 7% 4% 11% -0.60 61% 7% 11% 14% 7% 0% 

Table G2. Distribution of appropriateness ratings for personal norms across liars/honest in Experiment 

3. 
Notes: responses are “very socially inappropriate” (---),”socially inappropriate” (--), “somewhat socially 

inappropriate” (-), “somewhat socially appropriate” (+), “socially appropriate” (++), “very socially appropriate” 

(++). Modal responses are shaded. 

 

Actual 

Difference 
-2 -1 0 1 2 

Action 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

5 74% 20% 7% 70% 21% 9% 51% 33% 16% 52% 35% 13% 10%  49%  41%  

4 62% 29% 9% 49% 36% 15% 39% 45% 16% 29% 48% 23% 3%  43%  55%  

3 32% 43% 25% 13% 60% 27% 17% 44% 39% 10% 43% 48% 1%  38%  61%  

2 16% 43% 40% 4% 45% 51% 2% 25% 74% 2% 41% 56% 76%  20%  4%  

1 9% 76% 15% 8% 33% 59% 1% 27% 72% 47% 36% 17% 0%  8%  92%  

0 28% 55% 17% 14% 38% 48% 23% 33% 45% 5% 25% 69% 1%  14%  85%  

-1 0% 20% 80% 74% 23% 3% 1% 30% 69% 2% 22% 76% 1%  20%  79%  

-2 2% 29% 69% 1% 12% 87% 0% 16% 84% 0% 15% 85% 1%  18%  81%  

-3 0% 10% 90% 1% 13% 85% 0% 16% 84% 0% 12% 88% 1%  14%  86%  

-4 0% 7% 93% 1% 14% 85% 1% 12% 87% 0% 6% 94% 0%  13%  87%  

-5 0% 3% 97% 1% 8% 90% 0% 6% 94% 0% 6% 94% 1% 8% 91% 

Table G3. Model probabilities for all 55 conditions in Experiment 3 across liars/honest (social norms). 
Note: Modal probabilities are shaded. 

As depicted in Table G3, there is no clear pattern in selfish lies: out of 25 possible situations that 

constitute a selfish lie, the probability that liars’ social norms dominate honest participants’ social norms 

gets the highest value from among the three hypotheses in out 10 out of 25 situations, whereas in 6 out 

of 25, there is evidence for the reverse dominance. Further, only in two of those possible selfish lie 

situations are the probabilities assigned to dominance larger than 70%, the rule-of-thumb percentage 

for strong evidence in favour of a hypothesis. When it comes to altruistic lies, however, the probability 

that liars’ personal norm distribution dominates honest persons’ personal norm distribution is higher 

than the alternative hypotheses in all 25 situations. We conclude that social norm ratings of liars and 

honest participants are similar for selfish lies, whereas social norms of liars stochastically dominate 

social norms of honest participants for altruistic lies. 
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Actual 

Difference 
-2 -1 0 1 2 

Action 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

H 

dom. 

L  

No 

dom. 

L 

dom. 

H 

5 6% 35% 59% 6% 27% 67% 1% 23% 76% 5% 25% 70% 1%  15%  84%  

4 0% 37% 63% 1% 39% 60% 0% 35% 65% 0% 60% 40% 0%  21%  79%  

3 0% 34% 66% 0% 37% 62% 0% 59% 41% 0% 60% 40% 0%  17%  83%  

2 1% 80% 20% 1% 60% 39% 0% 33% 67% 0% 38% 62% 51%  42%  7%  

1 0% 39% 61% 0% 56% 43% 0% 17% 83% 76% 21% 3% 2%  19%  79%  

0 1% 45% 54% 0% 14% 86% 75% 21% 4% 5% 43% 52% 5%  28%  67%  

-1 0% 55% 45% 40% 38% 22% 11% 40% 49% 12% 42% 46% 4%  29%  67%  

-2 49% 38% 12% 18% 37% 45% 3% 20% 77% 13% 36% 51% 11%  31%  58%  

-3 10% 31% 59% 5% 30% 65% 5% 23% 72% 7% 24% 69% 8%  28%  64%  

-4 5% 33% 63% 6% 29% 65% 4% 22% 73% 8% 30% 62% 7%  26%  67%  

-5 6% 33% 61% 1% 22% 77% 2% 23% 75% 2% 24% 74% 2% 27% 71% 

Table G4. Model probabilities for all 55 conditions in Experiment 3 across liars/honest (personal norms). 
Note: Modal probabilities are shaded. 

As depicted in Table G4, there is some evidence for liars’ personal norms stochastically dominating 

honest participants’ personal norms: in 19 out of 25 possible situations that constitute a selfish lie, the 

dominance hypothesis for liars gets the highest probability, and with probability values higher than 50. 

When it comes to altruistic lies, the probability of liars’ personal norms dominating honest participants’ 

personal norms is higher in all 25 situations both for the social and the personal ratings. We conclude 

that overall liars’ personal norms dominate honest participants’ personal norms for both types of lies. 
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Appendix H 

To test the self-serving bias explanation, we recruited 42 participants whose native language is Chinese 

and who can also speak and read English as a foreign language at the same Chinese university to take 

part in our survey. The survey was conducted in class and lasted on average 30 minutes, and participants 

received a 20 RMB compensation for completing the survey. 20 participants completed the survey in 

Chinese, and the remaining 22 in English.  

The details of the survey were as follows: participants received a description of the 

performance-difference-reporting game, and they were asked to imagine that they had participated in 

the game and inflated their earnings by 2 points. Subsequently they were asked to judge how appropriate 

they would think it would be to use one of 13 excuses, from very socially unacceptable to very socially 

acceptable, as depicted in Table H1. 

Question 

Number 
Excuse 

1 I could have performed better in the task; therefore it is fine if I claim to have performed 

better. 

2 I am in this experiment to earn money, and by claiming more I earn more. 

3 If I knew how the task affected my payoff, I would have done better. Therefore it is fine 

if I claim to have performed better. 

4 I was not aware that if I claim more, the other party will earn less. 

5 This is just a game; it is not a real lie. 

6 Everyone here would do the same in my position. Why shouldn’t I? 

7 I really need the extra money. 

8 I am not harming anyone, and a little bit of more money is good for me. 

9 I mistakenly pressed the wrong button. 

10 It was a stupid task to begin with. It doesn’t really matter how well I performed, I can 

claim whatever. 

11 I am going to use the extra money for a good cause, so it doesn’t matter. 

12 I could have lied more if I wanted, so my behavior is not that bad after all. 

13 It is just a few RMB extra, so not a big deal. 

Table H1. List of available excuses. 

Figure H1 lists the results of the survey by plotting the difference in the mean acceptability of 

excuses between participants participating in the Chinese and English treatments. 
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Figure H1. Difference in the mean acceptability of excuses between native (Chinese) and foreign 

(English) treatments. 

The difference is negative for 12 out of 13 excuses (and significantly so for Question 8 (Mann-

Whitney two-sided test p-value=0.018) and Question 2 (Mann-Whitney two-sided test p-value=0.043)), 

meaning that participants find it more unacceptable to use an excuse in their native compared with the 

foreign language (we code very unacceptable as 1 and very acceptable as 6). If the results in the 

Experiment 2 were driven by a self-serving bias, we would expect to see positive differences in the 

difference acceptability of excuses; that is, we would expect that people justify their excuses more in 

their native language. Our results reject the self-serving bias explanation.  
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