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Abstract

Effective collaboration within and between organizations requires efficient adaptation to unfore-
seen change. We study when relational contracts enable parties to achieve this. Specifically,
in a novel experiment we explored the hypothesis that basing a relational contract on gen-
eral principles rather than on specific rules is more successful in achieving efficient adaptation.
In our Baseline condition, we indeed observe that, compared to pairs who relied on specific
rules, those who articulated general principles achieved significantly higher performance after
change occurred. Underlying this correlation, we also find that pairs with principle-based agree-
ments were more likely both to expect and to take actions that were consistent with what
their agreement prescribed. To investigate whether there is a causal link between principle-
based agreements and performance, we implemented a “Nudge” intervention intended to foster
principle-based relational contracts. The Nudge succeeded in causing more pairs to articulate
principles, but the intervention failed to increase performance after the shock because many of
the pairs induced to articulate principles then did not take actions that were consistent with
their agreements. In short, our results suggest that (1) principle-based relational contracts may
improve organizational performance, but also that (2) high-performing relational contracts may
be difficult to build.
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1 Introduction

In this paper we use experimental methods to study parties building “relational contracts.” Follow-

ing economists such as Kreps (1996), we characterize relational contracts as shared understandings

of the parties’ roles in and rewards from collaborating together (understandings so rooted in the

details of the parties’ relationship that they cannot be enforced by a court). In economic models,

such relational contracts are equilibria of repeated games; that is, in our usage, relational contracts

must be self-enforced, whereas formal contracts have standing in courts.

Such relational contracts are explicitly discussed in transaction-cost economics (e.g., Williamson,

1979), and we see connections with other strands of organization theory. For example, in Cyert &

March’s (1963) quasi-resolution of conflict, such equilibria may help address “the obvious potential

for internal goal conflict inherent in a coalition of diverse individuals and groups” (1963: 31). More

generally, we see such equilibria as part of informal organization (e.g., Blau & Scott, 1962: 6).

Parallel to these illustrations within organizations, we also see relational contracts between

organizations (often in combination with formal contracts, as we discuss below). For example,

between two entities, we see such equilibria in the supply chains of Dore (1983), the “hybrids”

of Williamson (1991), and the alliances of Oliver (1990). And among more than two entities, we

see such equilibria in the quasifirms of Eccles (1981), the joint ventures of Kogut (1989), and the

networks of Powell (1990).

In addition to the existence of relational contracts within and between organizations, the large

literatures on the topics above also document heterogeneity : in some instances, the parties benefit

from a cooperative equilibrium, yet in very similar instances, other parties seem stuck in a bad

equilibrium. We do not imagine parties choosing to be in a bad equilibrium, so we explore the

difficulties of building a good equilibrium (and the pathways of stumbling into a bad one). More

specifically, while there are many persuasive reasons why pre-existing conditions—such as histor-

ical exchange patterns (Gulati, 1995), network structure (Powell et al., 1996), or embeddedness

(Granovetter, 1985)—may help parties achieve cooperative outcomes, we ask an orthogonal ques-

tion: given equivalent pre-existing conditions (favorable or otherwise), why do some parties reach

a cooperative equilibrium but others not?
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As one way to address this question, we follow Gibbons & Henderson (2012) by identifying two

problems that relational contracts must solve. First, there is the credibility problem—“Should I

believe the promise you are making me?”—that has been extensively studied (see below). Second,

and at least as important, there is the clarity problem—“Do we have a shared understanding of the

promise you are making me?” This clarity problem disappears in formal models of repeated-game

equilibria: the parties are assumed to possess a shared understanding of which actions (under which

circumstances) constitute “cooperation,” which “defection,” and which are available as “punish-

ment” if cooperation fails.1 Obviously, in some settings, this is a heroic assumption.

Our experimental approach allows us to explore how parties might build a shared understand-

ing about how adaptation should later occur if their environment changes. In particular, we create

unforeseen events that require adaptation by the parties if they are to achieve consummate perfor-

mance. Before such events occur, we ask the parties about their beliefs—concerning what should

and what would happen following a particular event. And after such events occur, we observe the

parties’ actual behaviors. These features of our experiment allow us to assess not only whether an

equilibrium exists but also, if one does not, why not.

In summary, our experiment explores how parties try to build a cooperative equilibrium, given

fixed initial conditions. We utilize forward-looking considerations from game theory, holding con-

stant backward-looking considerations from sociology and organization theory, to explore the het-

erogeneity of outcomes under fixed initial conditions; our approach thus complements large litera-

tures asking how expected outcomes vary with different initial conditions. To connect our work to

these and other existing literatures, we first provide an overview of our experiment.

1.1 Overview of Experiment

We designed a laboratory experiment in the manner of experimental economics, studying both

how parties build a relational contract early in their relationship and how well they later adapt

when their environment changes. Specifically, we implemented a repeated buyer-seller game with

a random stopping rule, where participants knew the initial structure and parameters of the game,

but they were also aware that the game would change in an unknown way after a few periods.

Before trading interactions began, we gave participants an opportunity to communicate about a

1More precisely, in a Nash equilibrium, the parties have a shared understanding of each other’s strategies.
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non-binding agreement on how to play the entire game and to formulate a written statement of

their initial agreement.

In addition to observed choices in games actually played, we also measured the extent to which

buyer-seller pairs reached a shared understanding about what would be appropriate behaviors if

their environment changed in particular ways. To collect the latter data, we interrupted interactions

before the environment changed. We confronted participants with different scenarios of how the

game might change for the coming periods and asked them to indicate for each scenario (a) what

choices their agreement prescribes and (b) what choices they expect the parties to actually make.

Subsequently, we implemented one of the scenarios as the game that buyer-seller pairs played for

the remaining periods.

The data from the different scenarios allow us to measure a sequence of steps towards an

equilibrium. In particular, we measure (1) the extent to which parties agree on what ought to be

done in a particular situation according to the agreement (normative consensus), (2) whether each

party is willing to do what ought to be done (normative-behavioral consistency), and (3) whether

the actions that each party will take accord with the other party’s expectation (equilibration).

Although theoretical work on games has been completely clear about what an equilibrium is, our

novel measures (1) and (2)—normative consensus and normative-behavioral consistency—help us

assess the extent to which parties are not in equilibrium.

Our first set of results explores the endogenous non-binding agreements in this Baseline setting.

More specifically, we investigate how different types of initial agreements correlate with subsequent

performance, defined as the sum of profits earned by a buyer-seller pair in the repeated game after

their environment changes.2 We find that pairs whose initial agreement articulated a broad princi-

ple (applicable to a range of possible environments) tended to achieve higher levels of subsequent

performance than did pairs whose agreement articulated only a narrow rule (specific to the orig-

inal environment they had been shown). Further analysis reveals the mechanism underlying this

correlation between initial agreement and subsequent performance: parties with principle-based

agreements were not more likely to agree on what should be done according to their agreement

2For two parties within an organization, our definition of performance is the parties’ contribution to the perfor-
mance of the organization as a whole. For two parties in different organizations (such as an alliance), our definition
is equivalent to the aggregate exchange value of the relationship. In both cases, our definition of performance is total
economic surplus.
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(normative consensus), but such parties were more often willing to take the actions that were

prescribed by their initial agreement (normative-behavioral consistency). As a consequence par-

ties with principle-based agreements were more likely than those with rule-based agreements to take

actions consistent with their partner’s expectations (equilibriation).

We then investigated whether there is a causal link between principle-based agreements and

subsequent performance. To this end, we implemented a “Nudge Treatment” designed to exoge-

nously foster the emergence of principle-based agreements. Our Nudge indeed had a large causal

impact in inducing more pairs to articulate principles in their initial agreements: whereas only a

minority of pairs did so in the Baseline condition, a large majority did so after the Nudge.

Importantly, however, the Nudge failed to increase subsequent performance. More specifically,

the Nudge did have a causal impact on the number of pairs coordinating on efficient initial quality

after their environment changed, but it did not lead to more coordination on the initial price. Our

particular Nudge was thus not successful enough in helping the parties avoid conflicts about the

price that then led to a deterioration of performance in later periods. As a potential explanation for

this observation, we find that some of the principle-based agreements in the Nudge were less clear

and less often created a shared understanding than those in the Baseline. In short, we conjecture

that some of the additional principles caused by the Nudge were of low caliber (although, to repeat,

the Nudge did have a causal impact on the number of pairs coordinating on the efficient quality

after their environment changed).

We see our findings from the Baseline and the Nudge as consistent with the view that relational

contracts are hard to build—certainly in the world and even in the lab, especially in settings where

an effective agreement must coordinate the parties’ adaptation after their environment changes.

Put differently, in the Baseline a minority of pairs were able to reach principle-based agreements

that supported efficient adaptation, but most pairs were not. The goal of the Nudge was to induce

the latter kind of pairs to behave like the former. Apparently our particular Nudge was too weak

to achieve this result—even though our lab environment is enormously simpler than a real-world

setting. More specifically, the Nudge induced more pairs to state that they had reached agreement

on a principle, but many of these had not built an equilibrium: after the environment changed, at

least one party departed from what the other party thought had been agreed.

5



1.2 Related Work

As suggested by our opening paragraphs, we build on work that began decades ago and has flour-

ished since, so we cannot survey it here. Instead, we describe work that relates closely to ours but

offer only pointers to wider literatures.

Since our notion of relational contracts has application both within and between organizations,

we treat these domains in turn. As analyses of the initiation, clarification, and change of equilibria

within organizations, research that motivates ours includes Foss’s (2003) discussion of Oticon’s

“spaghetti organization” and Turco’s (2016) “conversational firm.” Notably, both Foss and Turco

reference the relational-contract model of empowerment by Baker et al. (1999), which envisions

empowerment as an equilibrium in a repeated game: below the top of an organization, decision

rights are “loaned, not owned” (1999: 56). Our work is also motivated by Kellogg’s (2009) study

of how “relational spaces” affect microinstitutional change; this work does not explicitly consider

equilibria of repeated games, but we interpret it in a related spirit.

Foss used detailed sources from the academic literature, the business press, and the firm itself,

and Turco and Kellogg conducted ethnographic studies. While we sacrifice the rich descriptions of

such work, the experimental method offers familiar benefits as a complementary approach. In our

Baseline condition, we can characterize the parties’ initial agreement, measure their beliefs about

both appropriate and anticipated responses to different scenarios, compute the adaptation that

would be efficient in their new environment and compare it to the responses actually chosen, and

assess the extent to which the parties were in equilibrium after their environment changed. And by

comparing the Baseline to our Nudge condition, we can assess the causal impact of our particular

intervention.

Turning to analyses of the initiation, clarification, and change of relational contracts between

organizations, we focus on alliances as a leading case. Of course, most alliance partners negotiate

a formal contract to launch their relationship, even if they anticipate also building an equilibrium

while they live their relationship. Our experimental setting has no formal contracts, so we begin

by locating our approach within the following framework articulated by Das & Teng (1998), who:

• emphasize the “fickle and tentative nature of partner cooperation,” defining such cooperation

as “the willingness of a partner firm to pursue mutually compatible interests ... rather than

act opportunistically” (p. 492)
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• define confidence in partner cooperation as a firm’s “perceived certainty about satisfactory

partner cooperation,” noting that this concept “is about a firm’s expectation about its part-

ner’s behavior only” (p. 492)

• propose trust and control as “two distinct sources of confidence” (p. 508)—whereas “trust

relates to expectations about the motives of the trustee” (p. 494), control mechanisms take

motives as given, and

• distinguish formal control (via formal contracts and the like) from social control, stating

that “Unlike in formal control, the central element of social control is organizational culture,

... [which] unifies the way organizational members process information and react to the

environment ...” (p. 507).

We find this framework very helpful. In Das & Teng’s terms, our relational contracts (being

self-enforcing equilibria of repeated games, not formal contracts) are an attempt to build confidence

through social control. In addition, we see our experimental design as highly aligned with their

interest in whether parties have built a unified way to process information and react to the envi-

ronment: we study whether principle-based agreements are more likely than rule-based agreements

to achieve exactly this.3

Economists are not alone in studying relational contracts as equilibria in repeated games. As

noted above, in analyses of interactions within organizations, Foss and Turco both reference a

repeated-game model of empowerment. Likewise, concerning interactions both within organizations

and between them, Granovetter (1985: 490) articulates the same repeated-game logic. And in a

synthesis of research on alliances, Schepker et al. (2014: 202) use “relational contract” in this way.

This shared definition of relational contracts notwithstanding, the focus of our research is nar-

rower than the full range of factors that these authors (and Das & Teng) consider. In particular,

our focus on self-enforcing agreements in repeated games is narrower than a definition of relational

3To foreshadow a discussion that is beyond the scope of this paper, we note that Das & Teng’s definition of
organizational culture not only relates closely to this paper (by emphasizing a unified way to process information
and react to the environment) but also, to us, echoes two earlier definitions: (1) Schein’s (1985: 9) definition of
organizational culture as “a pattern of basic assumptions—invented, discovered or developed by a given group ... ”
and (2) Geertz’s (1973: 12) observation about culture more generally, that “Culture is public because meaning is.”
In short, we see the path-dependence of shared interpretation within a given group as a key aspect of organizational
culture—see Gibbons & Prusak (2020) for more on this—and we foresee a rich interaction between this view and
Kreps’ (1990) construal of repeated-game equilibria as part of corporate culture (“how we do things around here”).
The present paper is a first step.
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governance that also includes concepts such as trust and norms (Zaheer & Venkatraman, 1995;

Poppo & Zenger, 2002). In this sense, our use of “relational contracts” also differs from the term’s

original uses in sociology and law, such as Macaulay (1963) and Macneil (1978).

Of course, real alliances may involve both trust and formal control, whereas our experiment

manipulates neither. Instead, our work studies social control, especially the question of whether the

parties have developed a unified way to react to changes in their environment. Research on parties’

behaviors after an “alliance disruption” is therefore close to our work. For example, Lumineau

& Malhotra (2011) and Malhotra & Lumineau (2011) use legal files to analyze fine-grained data

on parties’ behaviors during and after contract disputes, studying how the relationship’s formal

contract influences these behaviors during and after the dispute.

Just as pre-existing conditions—such as historical exchange patterns—may help parties achieve

cooperative outcomes, so too might particular formal contracts influence both the incidence and

the consequences of disputes. As noted above, we ask an orthogonal question: given equivalent pre-

existing conditions (or, here, equivalent formal contracts), why do some parties reach a cooperative

equilibrium but others not? We thus complement research on disputes that have in fact occurred:

given a fixed formal contract, our approach can be interpreted as studying which relationships are

likely to experience a dispute in the first place.

Finally, longitudinal studies of particular alliances are also close to our work. For example, Doz

(1996), Mayer & Argyres (2004), and Keller et al. (2021) provide rich accounts of the incubation,

arrival, remediation, and consequences of “alliance disruptions” in specific alliances. The issues

we study certainly can arise in such settings. For example, Mayer & Argyres (2004: 400) describe

a contract clause that was added during the alliance they study, stipulating that schedule and

pricing could be renegotiated if particular events occurred, but the clause “was not particularly

successful because it did not stipulate any guidelines for providing a new schedule or price.” Similar

to the way our experimental approach complements the rich descriptions by Foss, Turco, and

Kellogg described above, so too does the experimental approach complement these longitudinal

studies of the evolution of cooperation in particular alliances. For example, we can characterize the

parties’ initial agreement, measure their beliefs about both appropriate and anticipated responses

to different scenarios, and so on; and we can assess the causal impact of our particular intervention.4

4Other recent work on contracting—such as Frydlinger et al. (2019) and Grandori & Furlotti (2019)—emphasizes
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Turning to related work in economics, there is a large theoretical literature on relational con-

tracting (see Malcomson, 2013 for a survey), but such models ignore the challenges that real

parties face when creating a shared understanding before their relationship has begun. Some of the

most interesting recent papers—such as Chassang (2010) or Andrews & Barron (2016) or Li et al.

(2017)—analyze settings with learning or adaptation, but it is exactly in such settings where real

parties may have most difficulty creating shared understandings.

Methodologically, our approach follows the traditions of experimental economics. More specif-

ically, our study is related to experiments on cooperation in repeated social dilemmas (see, e.g.,

Dal Bó, 2005; Dal Bó & Fréchette, 2011 for infinitely repeated games, and e.g., Brown et al., 2004;

Camerer & Linardi, 2019 for finitely repeated games), and to experiments studying how asymmetric

information impedes shared understanding (Herz et al., 2019). Our experiment advances this lit-

erature by studying how parties prepare for unforeseen contingencies in an uncertain environment,

a difficult and relevant challenge in many organizational settings.

Finally, our experiment also builds on previous experimental studies of how communication

between partners facilitates cooperation (see, e.g., Charness & Dufwenberg, 2006; Balliet, 2010;

Skorbiansky, 2018). Our paper goes beyond the fact that communicating helps (relative to not

communicating) by studying what kind of non-binding agreements are useful to achieve adaptation

in an unstable environment. Moreover, in our setting, different groups reach different agreements in

advance and then have different interpretations of appropriate adaptation in the future. This find-

ing echoes experiments in common-interest settings (rather than divergent-interest games) where

different groups develop different languages, with implications for how they adapt in the future

(see, e.g., Weber & Camerer, 2003; Selten & Warglien, 2007).

In the next section we describe the experimental design, Section 3 summarizes our hypotheses,

and Section 4 presents the results. In Section 5 we discuss implications of our results and conclude.

2 Study Design

To study how parties build relational contracts and how they adapt after shocks, we created a

laboratory experiment in which a buyer (she) and a seller (he), engaged in a repeated trading

a style of formal contracting that benefits greatly from both relationship-building processes before the contract is
signed and relationship-managing processes while it is lived.
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game with uncertainty about the future. Participants knew that, after a fixed period of time, the

parameters of the game would change in an unforeseeable way. To assess the role of communication

for building an equilibrium, before trading interactions started we gave participants the possibility

to communicate via text chat in order to reach a non-binding agreement on how to play the game

and to formulate a written statement capturing this agreement. After the first phase of trading

interactions and before the game changed, we measured each group’s shared understanding of how

to behave in new environments. For this purpose we confronted participants with three possible

scenarios of how the game might change. We asked them to indicate what they should do according

to their initial agreement, and what they would actually do. Subsequently, one of these scenarios

was implemented for the remaining interaction periods. This setup allowed us to observe what

types of initial agreements endogenously emerged and how these agreements were associated with

groups’ shared understanding and performance after change occurred.

To assess whether the nature of a group’s initial agreement has a causal impact on their sub-

sequent performance, we implemented an experimental treatment that fostered the emergence of

principles in the agreement-finding phase. In subsection 2.1, we describe the experimental set-up

in our Baseline condition in more detail. In subsection 2.2, we explain the experimental treatment.

2.1 Baseline Experimental Set-up

Participants were randomly matched in pairs of two that remained fixed for the entire experiment.

In each pair, participants were randomly assigned to the role of either seller or buyer for the entire

experiment. Figure 1 represents the timeline of the experiment. Below, we discuss each stage in

detail.

Figure 1: Timeline and stages of the experiment
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Stage 1: Instructions and Control Questions. The instructions informed all participants of

their role and of the game parameters in the first (five-period) trading phase (the full instructions

are reproduced in Appendix A). Participants were made aware of the fact that the game parameters

and structure would change after 5 periods, but no information was provided about the nature of

the change. Thus, whereas participants were aware that something would change, they could not

reasonably foresee what form that change would take exactly. Participants also knew that they

would continue playing with the same partner as in the first phase and that the second phase

would be an infinitely repeated game with a stopping probability of 10% after each round. At the

end of the instructions, participants had to correctly answer a set of control questions to ensure

understanding of the experimental set-up before they could enter the next stage.

Stage 2: Chat Communication and Statement. Participants could exchange free-form text

messages with their interaction partner via computer for 15 minutes. Chats were anonymous and

participants were instructed not to reveal their identities. We told participants to use the chat

function to find a non-binding agreement on how they intended to play the game and to write this

down in a short joint statement. This statement was drafted by the seller in an entry window that

was separate from the chat function. The seller could transmit the draft of the statement to the

buyer, who could demand changes in the chat window. If the buyer agreed with the statement,

she could confirm the statement with a click on a button. Once a statement was confirmed, the

communication phase ended. If no statement was confirmed within 15 minutes the groups continued

without a statement.5

Stage 3: First Trading Phase. All groups played five rounds of a simultaneous buyer-seller

game in which the seller decided about the quality q of a good to be delivered and the buyer

determined the price p.6 The seller chose a quality q ∈ [0, 10] at cost c(q), where higher quality was

associated with higher cost (c′(q) > 0, c′′(q) > 0). Table 1 displays the cost function c(q).7 The

5Note that an agreement might exist without the pair having been able to write down a statement (for instance,
because they ran out of time in the communication phase). For our analyses, we therefore coded agreements not only
in the statements but also in the chats (see Section 2.4).

6In terms of real-life counterparts, the simultaneous nature of the game reflects a situation in which q is not known
to the buyer when setting price p, and could, e.g., mirror a transaction of experience goods.

7Note that the cost function and all other parameters mentioned in the text are expressed in experimental points
that were also used to explain the game to participants. The points had real value and were exchanged into the local
currency at the end of the experiment. The exchange rate was: 25 Points = US$ 1.
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value of the product to the buyer in the first trading phase was v = 10q and the buyer picked a

price p ∈ [0, 100]. In any period, the buyer’s payoff was thus πB = 10q − p and the seller’s payoff

was πS = p− c(q). All parameters of the game were common knowledge.8

Table 1: Cost Function

q 0 1 2 3 4 5 6 7 8 9 10
c(q) 0 1 3 6 9 13 18 23 28 33 40

Stage 4: Measuring Shared Understanding. To measure the extent to which a pair’s ini-

tial agreement led to a shared understanding about appropriate behavior in new environments,

we confronted participants with three possible scenarios for how the game might change in the

second phase. For each scenario, subjects received detailed instructions explaining the new trading

environment. To avoid order effects from systematically affecting the results, we randomized the

order of presentation of the three scenarios. One of these scenarios, explained in detail below (see

stage 5), was implemented in Trading Phase 2. Detailed descriptions of the other two scenarios can

be found in the instructions reproduced in Appendix B.

For each scenario, we asked participants a set of questions aimed at measuring the normative

and the behavioral implications of the pair’s initial agreement. Specifically, to elicit the normative

implications of the agreement, we asked participants for each scenario 1.a) “what should you do

according to the agreement?” and 1.b) “what should your partner do according to the agreement?”.

We incentivized these two questions (1.a and 1.b) by paying participants a bonus of 20 experimental

points for consensus with their partner (for each question in each scenario). For the questions

targeting behavioral implications, i.e., actual choices, we asked 2.a) “what will you do in the first

period?” and, to elicit the belief about the expected choice of the partner, 2.b) “what do you

think that your partner will do in the first period?”. Question 2.a) was incentivized by making

the answer to that question the participant’s binding first period choice in case that scenario was

implemented. We decided not to incentivize question 2.b).

8Note that given these parameters, a choice of q = 10 is efficient and maximizes a pair’s total performance, as the
marginal cost of providing the highest quality (c′(10) = 7) is smaller than the marginal benefit (v′ = 10).
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Stage 5: Second Trading Phase. Two elements in the game changed in the scenario that was

actually implemented in the second trading phase compared to the first phase. First, the value of

the product to the buyer doubled for every positive quality level. The new value was thus v = 20q.

Second, we introduced an outside option for the buyer that was attractive in some periods. With

probability 2/3 the outside option was worthless to the buyer (vo = 0), but with probability 1/3

the outside option was attractive. Specifically, in this case the value of the outside option to the

buyer was vo = 160 (delivering a quality of qohi = 10 at a price of pohi = 40). If the buyer picked the

outside option, the seller received a price of p = 0 for his product, but still incurred the production

cost, in case he decided to provide a quality q > 0. In each period, the realized price and value of

the outside option (po and qo) were known to both the buyer and the seller before they made their

decisions about what quality to provide and whether or not to take the outside option or to buy

from the seller.

Increasing the value of the product to the buyer means that the payoff equalizing price was

not the same anymore as in the first phase.9 Adding the outside option means that the situation

became riskier for the seller if he was unsure about whether the buyer would choose the outside

option or whether she would choose to buy from him. For the buyer, the outside option was

attractive (compared to buying from the seller) because there was no uncertainty about qo and po,

whereas when buying from the seller, uncertainty remained about the quality q the seller decided

to produce. These changes represent a tough test for the stability of relational contracts, because

the sellers had to be quite certain about the buyers’ actions in order to be willing to incur the cost

of production in case an attractive outside option was present for the buyers.

Stage 6: Payments. Once the second trading phase was finished, participants were provided

with a summary of their earnings in the experiment and received their payments, corresponding to

the profits made in the experiment, in cash and in private.

9For instance, if the seller provided the highest quality (q = 10) and the buyer stuck to the price p = 70, which was
payoff-equalizing in the first phase, the buyer earns πB = 140−70 = 70 and appropriates the entire additional surplus
from the increase in value, whereas the seller would not benefit at all from the additional surplus (πS = 70−40 = 30).
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2.2 The Nudge Treatment

Assessing whether principles causally affect parties’ shared understanding and performance re-

quires an exogenous intervention that fosters the emergence of principles. To this end, we added

a “Nudge Treatment” with the following experimental manipulation—merely a simple nudge—in

the instructions and in the communication stage:

“When finding an agreement, you should bear in mind that you do not yet know the

exact situation you will encounter in the second part of the study. It may therefore be

helpful to consider not only the first part of the study that you already know about,

but also the second part that you do not yet have information about. For example, you

could think about the principles on which you and the buyer would generally like to act

during the study.”

Importantly, no new information was added; the nudge only increased the salience of the fact that

the game would change and suggested that participants think about the principles on which they

would like to act.

2.3 Participants and Procedure

242 students (52% women, Mage = 21.8 years, SDage = 2.6 years) from a university subject pool

participated in our study and received the equivalent of US$ 10 as a show-up fee. Further payment

depended on the performance in the study as outlined in the description of the experimental game

above. Specifically, participants were paid for payoffs realized in the first and the second trading

phase, as well as for aligned answers to the questions about the three scenarios. Average earnings

amounted to US$ 49 per participant (including the show-up fee).

We conducted seven experimental sessions with a minimum of 32 and a maximum of 36 par-

ticipants per session. Participants were randomly assigned to a computer cubicle upon arrival and

were randomly assigned the role of buyer or seller. Before each trading phase, participants received

detailed written instructions and experimenters read aloud a summary of the instructions before

the start of each phase. Interactions were anonymous, i.e., buyers and sellers in a pair could not

identify each other, but they knew that their interaction partner was another participant present in
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the room during the same experimental session. The experiment was programmed in z-Tree (Fis-

chbacher, 2007). The experimental manipulation was randomly assigned within each experimental

session; there were 60 groups in the Baseline and 61 in the Nudge Treatment.

To implement the infinitely repeated game in the second trading phase, we followed Fudenberg

et al. (2012) by randomly determining the number of periods to be played ex-ante and keeping

it constant in all sessions. This procedure reduces variance and ensures a better comparability

of results between sessions, without affecting the repeated-game incentives for participants. The

random device set the number of periods to be played in the second phase to 12. In total, the

experiment thus lasted for 17 periods, five periods in the first trading phase and 12 in the second

phase.

2.4 Coding of Joint Statements and Chats

To obtain numerical data on agreement content, three research assistants independently coded the

joint statements as well as the chat protocols of each group. The coders coded for the presence of

principles and rules. For the coding, we defined principles in the following way: “The participants

formulate a principle that defines how to act in general. It is not based solely on a numerical

definition of the quality to be delivered or the price to be paid ..., but provides overarching, general

guidelines for action ... .” Rules were defined as clearly stating “numerically a quality and the

price to be paid for it.” The two coding categories were not mutually exclusive and groups could be

coded as having formulated both a rule and a principle (in which case, the rule can be understood

as an example specifying the implications of the principle in the specific setting of the first trading

phase). Importantly, both rules and principles were only to be coded as present if there was a

clear agreement between the parties on the respective rule or principle. In addition, the coders also

coded for some sub-categories of rules and principles that we do not use in our main analyses in

this paper (see the coder instructions reproduced in Appendix C for details).

The principles or rules could manifest themselves either explicitly in the joint statement, or be

more implicitly formulated in the chat messages. For instance, to illustrate the latter case, a group

could implicitly agree on a principle or a rule in the chat, but for some reason fail to write the

principle or rule down in the statement. Coders coded separately for the appearance of principles

and rules in the statement and in the chat protocol.
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Table 2: Percent agreement and inter-rater reliability of codings

Statements Chats

Principle .91 .80
(.82) (.59)

Rule .98 .91
(.96) (.89)

N 121

Notes: The table shows the percent agreement between raters. Gwet’s AC (Gwet, 2008) is

reported in parentheses.

Table 2 provides an overview of the percentage agreement and the reliability of the codings.

We see that agreement among coders about the presence of principles and rules in statements and

chats is generally very high (80-98%). Because of such high agreement, we use Gwet’s AC score

(Gwet, 2008) to assess inter-rater reliability. We can see that inter-rater reliability is very good for

all categories of codings except the coding of principles in chats, where it is slightly lower.

3 Predictions

3.1 Framework and Terminology

Our study investigates how parties build relational contracts that allow them to adapt to unforeseen

change in an efficient manner. To this end, we study a repeatedly interacting buyer-seller pair that

experiences an exogenous change in their trading environment. The pair starts their relationship

in a setting with known parameters and they are aware that there will be a need for adaptation,

but the nature of the upcoming change is unknown to them.

Our buyer-seller pairs faced a game in which efficient cooperation could be sustained as an

equilibrium of the infinitely repeated game.10 From a standard game-theoretic perspective one

would therefore expect that the parties not only cooperate from the outset but also immediately

adapt their strategies to keep cooperating after the shock.11 In contrast, we believe that such

a move to a new form of cooperation may not be trivial. For example, Gibbons & Henderson

(2012) describe real-life adaptations complicated by misunderstandings and coordination failure.

10We presume that the players (correctly) believe that the continuation payoffs will not diminish too much after
the change, so that cooperation can also be sustained in equilibrium before the change.

11Of course there are also inefficient equilibria, but efficient equilibria have received almost all the attention in the
literature (see, e.g., Malcomson, 2013).
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They argue that successful adaptation requires not only that collaborative equilibria exist (the

“credibility problem”), but also that the partners succeed in building a shared understanding of

the equilibrium strategies (the “clarity problem”).

Because the post-shock phase of our experiment is a repeated game (not a one-shot interaction),

we believe that successful adaptation requires that the parties align their beliefs and actions about

both the quality to be provided and the price to be paid after the shock.12 We use the term

equilibrated to describe a buyer-seller pair that coordinates on a new price-quality combination

that simultaneously meets the expectations of both parties. Specifically, a pair is equilibrated if the

buyer’s chosen price (p) is equal or larger than the seller’s price expectation (p̂S) and the seller’s

chosen quality (q) is equal or larger than the buyer’s quality expectation (q̂B). Intuitively, a pair

is therefore equilibrated if neither party takes an action that disappoints the partner.

We would like to point out that it is possible to equilibrate on an inefficient outcome. If a pair

is not only equilibrated but also coordinates on actions that maximize the total surplus (the sum

of profits in the pair, i.e., our measure of performance), we use the term efficiently equilibrated. In

our experiment efficiency is entirely determined by the seller’s quality choice. Thus, an equilibrated

pair is efficiently equilibrated if the seller chooses a quality of 10.

Our first goal is to understand the process that produces equilibration after change occurs. Put

differently, we are interested in how relational contracts that facilitate adaptation are built. All the

game-theoretic models of cooperation that we know are silent about this issue.13 In these models

equilibration is taken to be so simple that it does not appear in the model.

We hypothesize that two elements are important for a pair to reach equilibriation after the

environment has changed. First, it seems valuable that partners have a shared understanding of

what should be done in the new situation. We say that a pair exhibits normative consensus if

the two parties agree on the price-quality combination ((pNB , q
N
B ) = (pNS , q

N
S )) that their initial

agreement implies in the new situation. Intuitively, the term normative consensus thus refers to

the fact that both partners interpret their agreement in the same way in a given situation. If, in

12That is, in a one-shot interaction, it might be possible for parties to stumble into high performance without having
their beliefs and actions aligned, but abundant theoretical, experimental, and real-life evidence about repeated games
strongly suggests that collaboration withers once parties suffer what they deem to be reneging. In other words, failure
to reach what we call “equilibration” causes conflicts between trading parties that harm efficiency.

13To be clear, we mean applied models of collaboration, not abstract models of fictitious play, rationalizability,
evolutionary games, or the like.

17



addition, they also both agree that the seller should choose the efficient quality of 10, we say that

the pair reached efficient normative consensus.

Second, an (efficient) normative consensus helps to produce (efficient) equilibration only if both

parties actually do what they think should be done. We say that a given party exhibits normative-

behavioral consistency if that party acts in accordance with what that party thinks is implied by the

initial agreement in the new situation. More specifically, the buyer exhibits normative-behavioral

consistency if she chooses the price that she thinks the agreement indicates (p = pNB ), and the seller

exhibits normative-behavioral consistency if he chooses the quality that he thinks the agreement

indicates (q = qNS ). Intuitively, normative-behavioral consistency thus simply means that each

party does what he or she thinks the agreement implies. See Figure 2 for a summary of this

terminology.

Figure 2: Framework and Terminology

B S

Notes: The figure illustrates our framework and terminology. The payoffs to the buyer (πb) and the seller (πS)
are determined by the simultaneous choices of price (p) by the buyer and quality (q) by the seller. If the buyer
and seller agree on what should be done in a given state, the pair has reached normative consensus: the price-
quality combination that the buyer perceives as normatively appropriate (pNB , q

N
B ) corresponds with what the seller

perceives as normatively appropriate (pNS , q
N
S ). For a given party, normative-behavioral consistency requires that the

party act in accordance with what that party thinks is implied by the pair’s informal agreement. For the buyer,
normative-behavioral consistency means choosing the price (p = pNB ) that she thinks should be chosen according to
the agreement, and for the seller, normative-behavioral consistency means choosing the quality (q = qNS ) that he
thinks should be chosen. Finally, a buyer-seller pair is equilibrated if the buyer’s price choice (p) and the seller’s
expectation of that price (p̂S) satisfy p ≥ p̂S and the seller’s quality choice (q) and the buyer’s expectation of that
quality (q̂B) satisfy q ≥ q̂B . An equilibrated pair is efficiently equilibrated if they coordinate on the efficient quality
of q = 10.

18



We note that, strictly speaking, efficient normative consensus and normative-behavioral con-

sistency are neither sufficient nor necessary conditions for pairs to be equilibrated.14 However, we

hypothesize that in practice most pairs that fail to achieve normative consensus or that fail to

have both parties display normative-behavioral consistency will not reach equilibration. Our sec-

ond goal therefore is to explore empirically whether normative consensus and normative-behavioral

consistency are important building blocks for equilibration.

Finally, given our conjecture that agreements involving general principles rather than specific

rules may be useful even after circumstances change, our third goal is to understand how principle-

based agreements help pairs (a) be efficiently equilibrated after a change and (b) reach efficient

normative consensus and exhibit normative-behavioral consistency.

3.2 Testable Hypotheses

Our first hypothesis describes our predictions regarding the expected post-shock performance of

different types of initial agreements that emerge endogenously in our Baseline setting. Our thinking

is that pairs who succeed in agreeing on a principle rather than relying on a rule have a better chance

to produce both normative consensus for the pair (i.e., agreement on what should be done) and

normative-behavioral consistency for each individual party (i.e., individual willingness to do it). As

a consequence, we expect that those pairs who establish principle-based agreements are more likely

to be efficiently equilibrated and will therefore outperform the pairs who govern their relationship

with a rule (in Trading Phase 2, i.e., after the exogenous shock has occurred). Hypothesis 1

summarizes this chain of arguments:

Hypothesis 1 (Effects of Endogenously Emerging Principle-based Agreements)

a) Performance: Buyer-seller pairs with principle-based (rather than rule-based) agreements

achieve higher levels of performance after an exogenous change in the environment.

b) Mechanisms: Buyer-seller pairs with principle-based (rather than rule-based) agreements are

more likely to exhibit both normative consensus as a pair and normative-behavioral consistency

14That is, pairs could be equilibrated (i.e., the actual price paid by the buyer meets or exceeds the seller’s ex-
pectation and the quality delivered by the seller meets or exceed the buyer’s expectation) without agreeing on the
normative implications of their initial agreement and/or without acting in accordance with these normative implica-
tions. Likewise, pairs can have reached normative consensus and act consistently with it, but one party could—for
some reason—still expect the other party to take an action that exceeds the normatively appropriate choice (i.e., to
choose a quality or a price that is higher than what the normative consensus implies).
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as individuals, and such pairs are more likely to be efficiently equilibrated after an exogenous

change in the environment.

This first hypothesis refers to correlations between endogenous variables within our Baseline

setting. Accordingly, evidence supporting this hypothesis will not allow us to make any causal

claims regarding the effects of principle-based agreements on outcomes. Our Nudge Treatment

therefore aims at exogenously triggering the emergence of principle-based agreements that allow

the parties to reach higher performance levels. Hypothesis 2 summarizes our expectations.

Hypothesis 2 (Causal Effects of the Nudge Treatment)

a) Performance: Buyer-seller pairs in the Nudge Treatment are more likely to achieve higher

levels of performance after an exogenous change in the environment than pairs in the Baseline

setting.

b) Mechanisms: Buyer-seller pairs in the Nudge Treatment are more likely to exhibit both

normative consensus as a pair and normative-behavioral consistency for both individuals, and

they are more likely to be efficiently equilibrated after an exogenous change in the environment

than pairs in the Baseline setting.

4 Results

In the first part of this section we present analyses of the effects of endogenously emerged principles

in the Baseline condition (Hypothesis 1). In the second part we analyze the results of the Nudge

Treatment (Hypothesis 2).

4.1 Baseline Outcomes

In this subsection, we first investigate the frequencies of rule-based and principle-based initial

agreements and analyze how the different types of initial agreements correlate with performance in

Phase 2 (i.e., after the trading environment has changed).

We then explore the mechanisms underlying the observed correlation between initial agreement

and performance after the shock in two steps. First, we consider the association between equilibra-

tion and performance (and the association between principle-based agreements and equilibration).
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Second, we consider the association between efficient normative consensus and normative-behavioral

consistency, on the one hand, and equilibration, on the other (as well as the association between

principle-based agreements and the consensus and consistency concepts).

As there was no exogenous variation in the Baseline, agreements were established endogenously

and all results in this subsection are purely correlational.

4.1.1 Rules vs. Principles: Emergence and Performance

Our first result establishes the relative frequency with which different types of initial agreements

emerged and how agreement type correlates with the post-shock performance:

Result 1

a) A large majority of pairs (70%) established rule-based rather than principle-based initial agree-

ments.

b) Pairs who formulated principle-based agreements tended to achieve significantly higher post-

shock performance than those who relied on rule-based agreements.

Table 3 provides support for the first part of Result 1. The table is based on our coding data

and shows an overview of the relative frequency (in percent of all pairs) with which principle-based

and rule-based agreements endogenously emerged in the Baseline condition—separately for the

statement, the chat, and combining both of them.

Table 3: Relative Frequency of Rules and Principles in Baseline

Statements Chats Combined

Principle .133 .250 .300
Rule .883 .950 .983

N 60

Notes: The table shows the coded frequency of pairs (in fraction of all pairs) who included

principles or rules in their statements in the baseline. The first column contains only codings

for the final written statements. The second column contains only codings for chat messages.

The third column combines all codings in statements and chat messages.

We consider it likely that both the statements and the chats could have an impact on the initial

agreement. Consequently, in our analyses we rely on the combined coding from both statements
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and chats. This means that, in what follows, we say that a pair had a principle whenever a principle

was agreed upon in the statement, the chat, or in both (see the Online Appendix15 for analyses of

principles that were coded as present in the chats only versus in the statements). When considering

the combined data, we observe that only 30% of all pairs articulated a principle, whereas (with the

exception of one pair) all pairs wrote down a rule. However, it is important to take into account that

the role of a rule changes depending on whether it is combined with a principle or not. Standalone

rules prescribe price-quality choices irrespective of the state of nature and do not provide guidelines

on how to adapt in case of a change in the environment. When in combination with a principle, in

contrast, the rule specifies the implication of the principle for the current setting in Phase 1 (which

was known at the time that the parties could communicate). We therefore think that the latter

case should be seen as a principle with example.

Figure 3: Quality in Pairs with Rules vs. Principles (Baseline Only)
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Notes: Only data from the Baseline included. One of the 60 pairs in the Baseline had neither
a principle nor a rule and is thus not included in the graph (n = 59). The solid lines display
average quality in a given period. The dashed lines represent plus/minus one standard error
of the mean.

15https://osf.io/ne7rd/?view_only=ee19b21676cc4366aed8c0729dae141b
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Figure 3 illustrates the second part of Result 1. The Figure shows the average quality provided

by sellers over time and distinguishes between pairs with an initial agreement that relied on a

rule alone versus pairs who also formulated a principle. Note that in our setting the seller’s quality

choice fully determines overall performance of the relationship (i.e., joint profits). The figure reveals

that pairs with principle-based agreements clearly outperformed pairs that relied solely on rules.

Indeed, and in line with Hypothesis 1a, when using joint payoffs in Phase 2 as an overall measure

of performance, we find that pairs with principles had average earnings of 1,752 points, whereas

pairs with rules earned 1,348 points on average. This difference is statistically significant (t = 3.95,

p < .01).16 In contrast, when comparing average earnings in Phase 1, we find no significant

difference (t = 1.21, p = .23).17

4.1.2 The Role of Efficient Equilibration for Long-Run Performance

We next explore the mechanisms underlying the observed correlation between initial agreement and

performance after the shock. We begin by considering the association between efficient equilibration

and performance (and the association between principle-based agreements and equilibration).

In Section 3, we hypothesized that a fruitful buyer-seller collaboration after the shock is facili-

tated if beliefs and actions about chosen quality and price are equilibrated on an efficient outcome.18

To measure the degree of efficient equilibration before the shock, we construct an Efficient Equi-

libration Score ranging from 0 to 3, capturing in how many of the three scenarios presented to

participants before Phase 2 a pair was efficiently equilibrated. Recall that decisions in these sce-

narios were incentivized by making the answer the first-period choice in Phase 2 if that scenario was

implemented. We then explore whether efficient equilibration in the scenarios is correlated with high

performance throughout Phase 2 (i.e., during the full repeated game after the shock) and whether

16All p-values reported in this paper are for two-tailed significance tests and all t-tests were conducted allowing for
unequal variances between compared groups.

17To cleanly disentangle the impact of the shock on Phase 2 performance from pre-existing time trends, we also
performed an analysis in which we restrict our sample to those pairs that consistently achieved maximal profits in
all periods of Phase 1 (36 out of 41 pairs with rule-based agreements and 17 out of 18 pairs with principle-based
agreements). When comparing Phase 2 profits between these subgroups, we again find significantly larger profits in
Phase 2 among those pairs with principle-based agreements (t = 3.4, p < 0.01). Consequently, the difference between
pairs with principle-based and rule-based agreements in Phase 2 cannot solely be a continuation of a pre-existing
difference in trends across pairs.

18Section 3 notes that it is possible for pairs to be equilibrated on inefficient outcomes. However, the data reveal that
in our setting this phenomenon plays no important role: in 93.3% of the cases in which a pair reached equilibration,
the pair is efficiently equilibrated. We therefore focus on efficient equilibration. Qualitatively, all our results hold
when replicating the analysis for equilibration instead of efficient equilibration.
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pairs with principle-based initial agreements were more likely to achieve efficient equilibration in

the scenarios. The findings are summarized in our second result:

Result 2

a) Pairs that were efficiently equilibrated in the scenarios reached significantly higher performance

levels in the subsequent trading phase 2.

b) Pairs with principle-based initial agreements were significantly more likely to be efficiently

equilibrated in the scenarios.

Figure 4 shows how the data support Result 2a. As indicated by the black line, there is a clear

correlation between post-shock performance, measured in terms of aggregate profits throughout

Phase 2 (right-hand axis), and the Efficient Equilibration Score in the scenarios (r = 0.53, p < .01).

Of the three scenarios discussed before Phase 2 began, one was implemented as the trading

game in Phase 2, so a more conservative approach is to study the correlation between long-run

performance and the Efficient Equilibration Score based on only the two non-implemented scenarios.

The result is essentially unchanged. The correlation then is r = 0.46 (p < .01) between long-run

performance and efficient equilibration.

Figure 4 also provides support for Result 2b. The bars show the proportion of pairs that reached

different possible levels of efficient equilibration, conditional on having a rule-based agreement

versus a principle-based agreement. In line with Hypothesis 1b, we observe that pairs with principle-

based agreements were substantially more likely to achieve high levels of efficient equilibration than

pairs who relied on rules only. The average Efficient Equilibration Score is more than twice as large

for pairs with principle-based agreements (1.11 vs. 0.51, t = 1.93, p = 0.06).

4.1.3 Building Equilibration: Efficient Normative Consensus and Normative-Behavioral

Consistency

Result 1 established that pairs with principle-based initial agreements had better post-shock perfor-

mance than did pairs relying on rules alone, and Result 2 established that post-shock performance

is correlated with efficient equilibration in the scenarios. As discussed in Section 3, two concepts

seem important in achieving such equilibration. First, trading partners need to have a shared un-

derstanding of what should be done to reach an efficient outcome in a particular situation (efficient
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Figure 4: Efficient Equilibration, Long-Run Performance and Agreement Type
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Notes: Only data from the Baseline included. The line shows average profits in Phase 2 (long-run performance) for
a given Efficient Equilibration Score of a pair (n = 60). The error bars represent plus/minus one standard error of
the mean. The bars represent the share of pairs who reached a particular Efficient Equilibration Score, separately for
pairs with principle-based agreements and pairs with rule-based agreements (n = 59, because one pair agreed neither
on a rule nor on a principle).

normative consensus). Second, normative consensus is useful only if both parties actually do what

should be done according to their agreement (normative-behavioral consistency).

We now analyze the association between equilibration, on the one hand, and efficient norma-

tive consensus and normative-behavioral consistency, on the other (and the association between

principle-based agreements and these consensus and consistency concepts).19 Note that all the

measures in this analysis are drawn from the parties’ responses to the scenarios, before the shock

occurs.

The next result confirms that there are important correlations between efficient normative

consensus within the pair and normative-behavioral consistency by both parties, on the one hand,

and efficient equilibration, on the other. The result also shows that the effect of principles works

more through normative-behavioral consistency (doing what should be done) than through efficient

normative consensus (agreeing on what should be done).

19Again, section 3 notes that it is possible for pairs to have normative consensus on an inefficient outcome. However,
our data reveal that this phenomenon plays no important role in our setting. in 91.3% of the cases in which a pair
reached normative consensus, the consensus was on the efficient quality of 10. We therefore restrict our analysis to
efficient normative consensus. All our results hold qualitatively when replicating the analysis for normative consensus
instead of efficient normative consensus.
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Result 3

a) Efficient equilibration is unlikely without the joint presence of efficient normative consensus

and normative-behavioral consistency by both parties.

b) Pairs with principle-based agreements are not significantly more likely to develop efficient nor-

mative consensus, but they do display significantly stronger normative-behavioral consistency

(for both parties).

Recall from Section 3 that, strictly speaking, efficient normative consensus and normative-

behavioral consistency are neither sufficient nor necessary conditions for pairs to be efficiently equi-

librated. Figure 5 illustrates that, in our data, the likelihood of efficient equilibration is extremely

high (actually, in these data, certain) if efficient normative consensus and normative-behavioral

consistency are both present and extremely low otherwise. This observation is the foundation for

Result 3a.

Figure 5: Efficient Normative Consensus, Normative-Behavioral Consistency, and
Efficient Equilibration

Notes: Only data from the Baseline included (n = 180 from 60 pairs in 3 scenarios). The horizontal axes categorize
pairs based on whether both parties behaved normative-behaviorally consistent and whether the pair had efficient
normative consensus at the scenario level. The vertical axis plots the percentage of pairs who reached efficient
equilibration in the corresponding scenario.
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Evidence for Result 3b stems from Figure 6. The figure shows in how many scenarios, on average,

pairs with principle- versus pairs with rule-based initial agreements were (a) efficiently equilibrated;

(b) reached efficient normative consensus; and (c) had both parties display normative-behavioral

consistency.

As a benchmark, the data to the left of the dashed line repeats the finding discussed in subsection

4.1.2 that pairs with principle-based agreements are more likely to be efficiently equilibrated (see

also Result 2b and Figure 4). New data is presented to the right of the dashed line. The bars

in the middle of the figure show that pairs with principle-based agreements reached, on average,

a 34% higher score for efficient normative consensus, but this effect is not statistically significant

(t = 1.19, p = 0.24). The right side of the figure shows, however, that pairs with principle-based

agreements were 92% more likely to have both parties display normative-behavioral consistency, a

highly significant effect (t = 2.71, p = 0.01). This higher degree of normative-behavioral consistency

(i.e., actually doing what a party thinks should be done) by both parties in pairs with principle-

based agreements is strongly correlated with high performance in our Baseline data (r = 0.44,

p < 0.01).

4.2 Experimental Manipulation: Nudging the Emergence of Principles

So far we have shown that pairs who endogenously reached principle-based initial agreements had

higher long-run performance after the shock, were more likely to be efficiently equilibrated in the

scenarios considered before the shock, and were more likely to have both parties display normative-

behavioral consistency in these scenarios. However, these results are purely correlational.

We now analyze whether our Nudge Treatment can provide causal evidence about any of these

effects. Recall that the Nudge manipulation consisted of only a short reminder in the experimental

instructions, making more salient the fact that the game was going to change in the second trading

phase and telling participants it could be beneficial to take this into account when communicating,

for instance by trying to include a general principle about how to act in their written statement.

Subsection 4.2.1 parallels the analyses from subsection 4.1. While we find that the Nudge

significantly increased the emergence of principle-based agreements, we then find a treatment effect

only on normative-behavioral consistency; we find no statistically significant increase in long-run

performance, efficient equilibration, or efficient normative consensus.
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Figure 6: The Relationship between Principles and Efficient Equilibration, Efficient
Normative Consensus and Normative-Behavioral Consistency
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Notes: Only data from the Baseline included. The bars show the average Efficient Equilibration Score, Efficient
Normative Consensus Score, and Score for Normative-Behavioral Consistency by both parties separately for pairs
with principle-based agreements and pairs with rule-based agreements (n = 59, because one pair neither agreed on a
rule nor on a principle). The error bars represent plus/minus one standard error of the mean.

To understand these results, in subsection 4.2.2 we show that the Nudge did create a significant

increase in efficient equilibration on quality, which translated into a significant increase in short-run

performance. But we also find that the Nudge failed to create a significant increase in equilibra-

tion on price, and that lack of equilibration on price was in turn associated with lower long-run

performance.

Finally, in subsection 4.2.3, we explore whether the absence of treatment effects on price equi-

libration and on long-run performance can potentially be explained by differences in the caliber

of the principles that were exogenously induced by the Nudge relative to those that endogenously

emerged in the Baseline.
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4.2.1 Treatment Effects on Long-Run Performance, Efficient Equilibration, Efficient

Normative Consensus, and Normative-Behavioral Consistency

Before discussing the impact of the Nudge on the outcomes of interest, we first report a manipulation

check to establish that the treatment had the intended effect on observed agreements: inducing

more pairs to establish principle-based initial agreements. We find that this is the case. Coders,

who were blind to treatment, found far more principles in the Nudge (in 52 of 61 or 85.2% of pairs)

than in the Baseline (in 18 of 60 or 30.0% of pairs). This difference is highly significant (z = 6.15,

p < .01). As in the Baseline, all pairs who agreed on a general principle accompanied it with a

rule stating the meaning of the principle for the already known parameters of Phase 1. In addition,

there were 7 pairs in the Nudge Treatment that had a rule only and 2 pairs that were coded as

having neither a rule nor a principle.

Next we present the impact of the Nudge on the outcomes of interest. Our fourth result

summarizes the observed impact of the Nudge on long-run performance, efficient equilibration,

efficient normative consensus, and normative-behavioral consistency:

Result 4

a) The Nudge did not significantly increase long-run performance.

b) The Nudge did not significantly increase efficient equilibration.

c) The Nudge did not significantly increase efficient normative consensus, but it did significantly

increase the average number of scenarios where both parties exhibited normative-behavioral

consistency.

The left bars in Figure 7 provide the data for Result 4a, showing the average long-run perfor-

mance in the Baseline and the Nudge. The figure reveals that the Nudge Treatment insignificantly

increased long-run performance (t = 0.29, p = 0.77). This finding contradicts Hypothesis 2a,

and does not lend causal support to Result 1b, which described a positive correlation between

endogenously emerging principles and long-run performance in the Baseline.

The middle and right bars show the long-run performance separately for pairs with principle-

versus pairs with rule-based agreements. Both pairs with rule-based agreements and pairs with
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Figure 7: Long-Run Performance in Baseline vs. Nudge Treatment
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Notes: Data from the Baseline and the Nudge Treatment included. The bars represent average long-run performance
(average profits in Phase 2) in the Baseline and the Nudge Treatment, both at the overall treatment level and
separately for pairs with principle-based agreements and pairs with rule-based agreements (n = 121 for the overall
treatment effect; n = 70 for principles, n = 48 for rules; 3 pairs neither agreed on a rule nor on a principle). The
error bars represent plus/minus one standard error of the mean.

principle-based agreements exhibited lower performance in the Nudge than in the Baseline (Princi-

ples: t = 1.70, p < 0.10; Rules: t = 3.51, p < 0.01). Numerically, the fact that overall performance

in the Nudge treatment increased slightly, although pairs with principle- and rule-based agreements

both had lower performance, is explained by the increase in the proportion of pairs with principle-

based agreements (from 30% to 85%, as reported in the legend): principles did better than rules in

both the Baseline and the Nudge, and there were more pairs with principles in the latter.

Within the Nudge treatment, the very poor performance of the very few pairs (15%) who

articulated a rule-based agreement is not surprising: it may reflect negative selection. In contrast,

the lower performance for pairs with principle-based agreements (in the Nudge compared to the

Baseline) was unexpected. This result provides a first indication that at least some of the principles

triggered by the Nudge may have been less effective in inducing shared understanding, compared

to the principles that emerged endogenously in the Baseline. We discuss this point in more detail

in section 4.2.3.
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Figure 8: Treatment Effect on Efficient Equilibration, Efficient Normative Consensus
and Normative-Behavioral Consistency
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Notes: The bars represent the average Efficient Equilibration Score, Efficient Normative Consensus Score, and Score
of Normative-Behavioral Consistency by both parties for the Baseline (n = 60) and the Nudge (n = 61). The error
bars represent plus/minus one standard error of the mean.

Figure 8 provides the data behind Results 4b and 4c. It shows the average scores for efficient

equilibration, efficient normative consensus, and normative-behavioral consistency (by both parties)

in the Baseline and in the Nudge. Similar to the finding for long-run performance in Figure 7, the

left-hand side of Figure 8 indicates a small but insignificant increase in efficient equilibration in the

Nudge (t = 0.69, p = 0.49), thus providing no support for Hypothesis 2b and no causal support for

Result 2b, which showed a significant positive correlation between endogenously emerging principles

and efficient equilibration in the Baseline.

The right-hand side of the figure provides the data for Result 4c. The Nudge caused only

an insignificant increase in efficient normative consensus (t = 0.49, p = 0.63), but a significant

increase in the average number of scenarios in which both parties exhibited normative-behavioral

consistency (t = 2.24, p = 0.03). Both these findings are in line with the corresponding comparison

among pairs with principle-based and rule-based agreements within the Baseline (see Result 3b and

Figure 6). However, contrary to the within-Baseline comparison, there is no significant treatment
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effect for efficient equilibration when we compare the Nudge to the Baseline. We explore the reasons

for this finding in the next subsection.

4.2.2 Understanding the Impact of the Nudge on Equilibration

To gain a better understanding of why the Nudge did not increase efficient equilibration, we now

go beyond our initial hypotheses to explore potential explanations. Figure 9 decomposes efficient

equilibration and efficient normative consensus into their price and quality components, and it

displays normative-behavioral consistency individually for buyers and sellers. The figure provides

several interesting insights.

First, the Nudge did make it more likely for pairs to achieve efficient equilibration on quality

(t = 2.16, p = 0.03)—meaning that the seller provided the efficient quality level. Second, the Nudge

also created a significant increase in normative-behavioral consistency by the sellers (t = 2.17,

p = 0.03)—meaning that the seller chose the quality he thought the pair’s agreement implied.

In contrast, efficient normative consensus on quality was very high in both the Baseline and the

Nudge, and there was no significant difference by treatment (t = 0.05, p = 0.96).

Turning to the price reveals a very different story. The Nudge failed to increase equilibration

on price. In fact, we see an insignificant decrease in equilibration on price (t = 0.73, p = 0.47)—the

buyer was not significantly more likely to pay a price as high as the seller expected. Furthermore,

the Nudge caused only an insignificant increase in the normative-behavioral consistency of the

buyer (t = 1.26, p = 0.21)—the buyer was not significantly more likely to pay the price she thought

the pair’s agreement implied. Finally, as with quality, normative consensus on price is essentially

unchanged between Baseline and Nudge (t = 0.12, p = 0.90), although we note for discussion below

that the level of normative consensus on price is lower than that on quality.

Beyond the findings illustrated in Figure 9, we can say more about both quality and price.

About quality, in addition to the positive treatment effect on efficient equilibration on quality, we

also find a positive treatment effect on short-run performance (i.e., the initial quality choices by

the seller in the scenarios). Table 4 shows the results of a regression of average quality chosen in

each of the 3 scenarios on a Nudge dummy. The data set is comprised of 363 observations (121

sellers, 3 observations per seller). Standard errors are clustered at the seller level.

Column (1) shows a marginally significant treatment effect: in the Nudge, when considering all
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Figure 9: Treatment Effect on Efficient Normative Consensus, Efficient Equilibration
on Quality and Price, and Normative-Behavioral Consistency by Buyers and Sellers
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Table 4: Treatment Effect on Sellers’ Initial Quality Choices in the Three Scenarios

(1) (2)

Nudge Treatment 0.92* 0.92*
(0.52) (0.52)

Constant 6.78*** 6.60***
(0.36) (0.40)

Scenario FE’s No Yes

Adj. R2 0.01 0.01
Observations 363 363

Notes: OLS regressions based on the quality decisions of 121 sellers in the 3 scenarios. Standard errors clustered at
the seller (pair) level are in parentheses. ***p < .01, **p < .05, *p < .10

three scenarios, sellers on average chose a quality that was 0.92 points, or 14%, higher than in the

Baseline (p = .08). Column (2) shows the same regression, but additionally includes fixed effects

for the different scenarios; the result is basically unchanged.
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Turning to price, we illustrate the importance of achieving equilibration on price via the data

in Figure 10 on average quality over all the periods in the experiment. The figure considers all

pairs in the Nudge that achieved efficient equilibration on quality in the scenario that was later

implemented in Phase 2 (n = 39). The figure displays the time path of quality separately for pairs

who achieved equilibration on price versus pairs who did not. Pairs that achieved equilibration on

price stayed very close to the efficient quality level throughout (average quality was 9.4 over the 12

periods of Phase 2). In contrast, pairs who were not equilibrated on price also started out at the

efficient quality level of 10 in period 6 (by construction of the sub-sample) but then experienced a

deterioration of average quality over time (average quality was 6.6 over the 12 periods of Phase 2).

Why is reaching equilibration on price more challenging than reaching equilibration on quality?

We see two reasons. First, whereas the surplus-maximizing quality is relatively easy to determine

and remains constant after the shock, the payoff-equalizing price changes and is more complicated

to compute. Second, and probably more importantly, cooperating pairs in a repeated game have

a common interest in making the pie as large as possible so that conflicts about quality make

little sense. When it comes to the determination of the price, in contrast, the two parties have

competing interests, because the price determines how the pie is split between the two parties. Or

put differently, while the efficient quality is defined objectively, the fair price needs to be deter-

mined subjectively. In the latter case, self-serving biases and the like may therefore considerably

complicate coordination.

We therefore conjecture that the deterioration of quality in pairs lacking equilibration on price

resulted from conflicts about the fair distribution of payoffs in the early periods of Phase 2, which

in turn led the seller to decrease the quality he was willing to deliver in later periods. Consistent

with this conjecture, pairs without equilibration on price in the implemented scenario achieved

significantly lower long-run performance in Phase 2 (t = 2.90, p < .01).

We summarize these exploratory findings in our next result:

Result 5

a) The Nudge significantly increased efficient equilibration on quality and led to a marginally

significantly higher quality in all three scenarios.

b) The Nudge failed to significantly increase equilibration on price. Pairs who failed to equilibrate

on price experienced a deterioration of quality over time in Phase 2.
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Figure 10: Average Quality Conditional on Efficient Equilibration on Quality, after
Equilibration on Price
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Notes: All pairs that achieved efficient equilibration on quality in the Nudge are included.
The sample is then split into pairs who also achieved equilibration on price vs. pairs who did
not. 39 pairs are included in this subsample, 21 of which achieved equilibration on price. The
dashed lines represent plus/minus one standard error of the mean.

Importantly, including data from the Baseline in an analysis like Figure 10 leaves the outcome

largely unchanged. The relation between equilibration on price and long-run performance is statis-

tically indistinguishable between Baseline and Nudge (t = 0.71, p = 0.48). Figures 9 and 10 thus

illustrate an important feature of our findings: there is substantial variation among pairs within a

condition in whether a pair achieved equilibration on price. This motivates our next analysis, of

possible heterogeneity among principles.

4.2.3 Digging Deeper: Heterogeneity Among Principles?

Recall from Figure 7 that there were many more principle-based initial agreements in the Nudge

than in the Baseline but that on average such agreements in the Nudge had lower long-run per-

formance than in the Baseline. In each condition, rule-based agreements performed worse than

principle-based agreements, so having fewer rules helped aggregate performance in the Nudge, but

the decline in the performance of principles led aggregate performance to be only insignificantly

higher in the Nudge than in the Baseline.

In this subsection we explore (1) whether there is important heterogeneity among pairs with

principles (regardless of whether those pairs were in the Nudge or the Baseline) and (2) whether
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such heterogeneity helps explain this difference between conditions in the performance of principle-

based agreements. All the analyses in this subsection therefore study the sub-sample of pairs with

principles—considering data from the Baseline and the Nudge.

We now utilize three additional data sources. First, we examine personal characteristics of the

parties such as age, gender, and field of study. Second, we extract further data from the chats

concerning the agreement-formation process: we coded for (i) shared understanding about Phase

1, (ii) references to promises and trust, (iii) talk about Phase 2, and (iv) the mood of the chat.

Third, we examine data from an exit questionnaire that asked individual parties their views on the

helpfulness, clarity, and shared interpretation of their agreement. Here we report the highlights of

our analyses; for a fuller report, see the Online Appendix.

We do not find any important differences in personal characteristics between pairs with principle-

based agreements in the Nudge and the Baseline. Also, personal characteristics are not significantly

correlated with long-run performance (see the Online Apendix for details).

In contrast, our additional codings from the chats suggest differences in the agreement-formation

process across conditions. Concerning shared understanding of Phase 1, pairs with principle-based

agreements in the Nudge more often had one party explain to the other the strategy combination

(p = 70, q = 10) that yields an equal split of the maximal surplus in Phase 1 (t = 1.96, p = 0.06).

Moreover, conditional on eventually reaching this strategy combination for Phase 1 (which 67 of 70

pairs did), pairs in the Nudge needed 38 seconds (23 percent) longer to get there, but this difference

is not statistically significant (t = 1.11, p = 0.27).

We also explored how these two measures concerning Phase 1—having one party explain to

the other, and time to reach this agreement—correlate with long-run performance in Phase 2.

Having one party explain to the other was not significantly correlated with long-run performance

(r = −0.08, p = 0.49), but time to reach this agreement was (r = −0.28, p = 0.02).

Turning to the exit questionnaire, pairs with principle-based agreements in the Nudge were

significantly less likely to report that their agreement was “clearly formulated” (t = 2.76, p < 0.01)

and marginally significantly more likely to report that there had been differing interpretations of the

agreement between the two parties (t = 1.75, p = 0.09) than pairs with principle-based agreements

in the Baseline. In this sense, pairs in the Nudge did not reach the same level of clarity about their

principles as did pairs in the Baseline.

36



The exit measures were correlated with long-run performance. For example, there is a significant

positive correlation with the perceived clarity of the principle (r = .35, p < .01) and a significant

negative correlation with differing interpretations of the principle (r = −.72, p < .01).

We interpret these correlations as consistent with the idea that the Nudge led some pairs with

weaker shared understanding of (even) Phase 1 to articulate principle-based agreements (largely

concerning Phase 2), but the resulting agreements were less clear and less often had a shared

interpretation. In short, we conjecture that many of the additional principles in the Nudge were of

low caliber, resulting in the difference between conditions in aggregate performance for principle-

based agreements.

Ideally, our data would inform us about what the components of high-caliber principles are. One

interesting observation is that promises were invoked in 18% of all Baseline pairs with principle-

based agreements, but in only 5% of all Nudge pairs with such agreements (t = 1.98, p = 0.05).

Our current analysis of this issue is necessarily exploratory. We propose possible future work in

the next section.

5 Discussion

5.1 Summary

This paper studied how parties build relational contracts that help them adapt after an unforeseen

shock. We distinguished between rule-based agreements that define specific actions versus principle-

based agreements that provide general guidelines. In our Baseline data, agreements that include a

principle rather than just a rule achieved higher performance after the environment changed. Al-

though pairs with rule-based agreements achieved a similar level of shared understanding regarding

what should be done in a new situation (normative consensus), they were more often unwilling to

act accordingly (lack of normative-behavioral consistency). As a result, pairs that relied on rules

were less likely to achieve efficient equilibration in their new environment.

One of our goals was to assess causality, so we tried to stimulate principle-based agreements

via a simple salience Nudge. Our treatment indeed produced significantly more principle-based

agreements. The Nudge also produced an increase in efficient equilibration on quality, but it failed

to increase equilibration on price. Put differently, the Nudge increased coordination on efficiency
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(the quality dimension) but not on distribution (the price dimension). Conflicting views about

distribution may have been the cause of the deterioration of cooperation after the environment

changed. As a result, the Nudge did not have a significant effect on long-run performance.

5.2 Causal Effects of the Nudge

In this subsection we discuss two potential reasons why our Nudge had no treatment effect on

long-run performance. One possibility is simple: there is no causal link between principles and

performance. Instead, the correlation between principles and performance observed in the Baseline

solely reflects omitted-variable bias—i.e., pairs that endogenously articulated principles may have

performed better because other unobserved factors drive both the emergence of principles and

performance. Exogenously increasing the frequency of principles, without affecting these other

factors, would then not produce an increase in performance.

While omitted variables may certainly explain a substantial part of the correlation between

principles and performance in the Baseline, we argue against omitted variables as the sole explana-

tion for this finding, as we do observe significant treatment effects on some factors that contribute

to performance, such as efficient equilibration on quality, short-run performance and normative-

behavioral consistency for the seller. If the correlation between principles and performance in the

Baseline is fully ascribed to omitted-variable bias, it is difficult to explain these causal effects in

the data.

Our findings thus suggest that principles can play some role in achieving efficient adaptation

after a change in the environment. We therefore believe that a second interpretation also has merit:

our treatment may not have been as strong as it initially appeared from the coding presented in

Section 4.1.1, for two reasons.

First, explicitly articulating a principle may be hard, so some pairs in the Baseline may have

concentrated on discussing a rule, while implicitly understanding that their rule is a manifestation

of a broader principle. Even the most careful coding of text can capture only what people actually

write down, not what they may mean or think. Thus, in the Baseline, some pairs that were coded

as having relied on only a rule may in fact have also agreed implicitly on a principle. As the

Nudge treatment pushed participants to articulate general principles, some pairs may have made

an implicit principle explicit. They would then be coded as having a principle, but stating that

principle would have no impact on their performance.
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Second, as discussed in Section 4.2.3, the Nudge induced some pairs with a lower shared under-

standing of Phase 1 to agree on a principle concerning Phase 2, but these pairs wrote lower-caliber

principles than those who agreed on a principle without the Nudge. Results from the exit question-

naire support this interpretation, as pairs with principle-based agreements in the Nudge treatment

reported that their agreements were less clearly formulated and led to more misunderstandings

than pairs with principle-based agreements in the Baseline.

In sum, while our findings can be interpreted as there being no causal link between principles

and performance, we see several reasons to think that our lack of a treatment effect on long-run

performance is due to the Nudge being less effective than intended. An important path for future

research is to explore alternative treatments that may be more powerful in getting pairs to agree

on high-caliber principles.

Put differently, perhaps one should not be surprised that our simple Nudge did not improve

long-run performance. For example, Barney (1986) argued long ago that if organizational culture

is to create sustained competitive advantage then the culture must be hard to imitate. The same is

true for relational contracts: if the success stories described by Gibbons & Henderson (2012) were

easy to imitate, presumably they would be run-of-the-mill stories rather than success stories.

5.3 Limitations and Future Research

While we believe our experimental results provide novel insights about a question that is im-

portant for organizational theory and practice, our experimental approach has several limitations

that should be addressed by future research. First, our results stem from laboratory experiments

conducted with student participants. It would of course be desirable to conduct similar studies

with different and more diverse subject pools, as well as in field settings. In addition, one might

combine qualitative approaches that aim at capturing subjects’ understandings (before and after

shocks) with quantitative data on the subjects’ actions and the performance of the relationship.

Turning from our methods to our results, as noted above, although our Nudge had signifi-

cant effects in the short-run, it did not cause a significant increase in long-run performance. Our

exploratory data analysis suggests several possible avenues for future research on this point.

First, we have seen that principles induced by the Nudge were less likely to produce a shared

understanding between the parties than were principles in the Baseline. Future treatments could

39



attempt to push subjects towards creating clarity in their agreements, to avoid situations in which

contending interpretations cause deterioration in efficiency. For example, parties could be nudged

to think in scenarios or to engage in role play (taking each other’s perspective) when building their

agreements. Also, because our manual text codings of chats and statements have provided some

interesting first insights, it could be fruitful to analyze the content of parties’ shared understand-

ings more thoroughly by applying machine learning methods such as topic modeling to data on

participants’ communication.

Second, while our Nudge made Phase 2 of the experiment more salient, it failed to create

equilibration on price—the distributional aspect of the relationship. It may be useful for a new

Nudge to focus subjects on distributional issues that could arise after the environment changes.

Relatedly, as we reported at the end of Section 4.2.3, the Nudge may have crowded out discussion

of promises and references to trust. Rather than nudging participants to formulate principles,

alternative treatments could attempt to stimulate social preferences in order for pairs to build

strong partnerships (in line with the perspective of Frydlinger et al., 2019; Frydlinger & Hart,

2019). In addition, the two parties in our setup were in a relatively equal situation, which makes

equality a natural focal point. It would be interesting to conduct similar studies in an environment

in which the focal point is different.

In addition to the specific next steps proposed above, we also hope to inspire future experiments

on repeated games, experiments on communication, and game theory itself. For example, our

results illustrate that it is of course not guaranteed that parties in a repeated game will reach an

equilibrium—let alone an efficient one—and that there exists wide variation in this regard across

pairs of parties (see also Proto et al., 2019). The experimental literature on equilibrium selection

is informative on how differences across environments drive average behaviors (see, for example,

Van Huyck et al., 1990; Goeree & Holt, 2001), but it is largely silent about differences across pairs

within a fixed environment.

Similarly, we advance the study of communication effects in social-dilemma settings by shed-

ding light on what kind of non-binding agreement helps sustain cooperation in the face of future

uncertainty. By showing that principles are associated with equilibration in uncertain settings, we

provide one indication of what successful communication should be about.

Finally, these observations about experimental work have analogs in game theory. Repeated-
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game models that assume the parties to be in equilibrium from the beginning of their relationship

usefully explore the impact of shared understandings in relationships that managed to reach such

understandings, but that does not imply that real parties can easily create such shared understand-

ings. We need a theory of repeated games where different shared understandings with significant

performance implications can develop even under identical initial conditions.

5.4 Conclusion

In this paper we began to explore how parties build relational contracts that achieve efficient

adaptation to unforeseen change. Our results suggest that agreements based on general principles

can improve long-run performance. However, we also find that it is difficult to induce the right

kind of principles—those that parties not only understand but also follow. In retrospect, the latter

finding is consistent with the logic of competitive advantage: if it were simple to build such relational

contracts, why is not everyone doing it? That said, our results also leave important open questions.

We therefore hope this paper is the starting point of an empirical and theoretical literature that

will explore how parties within and between organizations develop shared understanding to achieve

adaptation in unstable environments.
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Appendix

A Instructions First Trading Phase

Starting on the next page, we reproduce the original experimental instructions for the first trading

phase handed out to participants. We provide the instructions given to sellers as an example.

Instructions for buyers contained the exact same information and were presented in the same way.

The experimental manipulation in the instructions in the Nudge treatment is contained on the final

page of these instructions.
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1 

 
General Instructions for Sellers 

 
 
 
 
You are now taking part in an economic study funded by various research funding agencies. 
Depending on your decisions, you can earn money. It is therefore very important that you read 
these explanations carefully. 
 
These instructions are for your private information only. There is an absolute ban on 
communication during the study. If you have any questions, please contact us. Non-compliance 
with this rule leads to exclusion from the study and from all payments. 
 
At the beginning of the study you will receive a show-up fee of 10 Dollars. During the study, we 
are not talking about Dollars, but about points. In the course of the study, you can earn a further 
amount of money by earning points. Your total income will therefore be calculated in points first. 
The total number of points you earn during the study is then converted into Dollars at the end, 
with  

 
1 Point = 0.04 Dollars. 

 
At the end, you get the points earned during the study plus the 10 Dollars show-up fee in cash. 
 
At the beginning of the study, the participants were randomly divided into two groups: Buyer and 
seller. You are a seller throughout the entire study. Each seller was randomly assigned to a 
buyer. The study consists of 2 parts. The first part consists of 5 rounds. The second part consists 
of an unknown, randomly determined number of rounds. You will be assigned to the same buyer 
in all rounds, both in part 1 and in part 2. None of the other study participants will know your exact 
assignment or your decisions. Anonymity will therefore be preserved. 
 
 
On the following pages you will first be informed about the exact procedure of the first part of the 
study. Information on the second part of the study will be provided towards the end of the 
instructions.
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2 

 
Course of the first part of the study 

 
 
At the beginning of the study, each seller is randomly assigned to a buyer. Part 1 of the study 
comprises 5 rounds. You will be assigned to the same buyer in all 5 rounds of the first part, and 
also in the following second part of the study.  
 
In each round, each seller carries out a transaction with his assigned buyer: The seller determines 
the quality of a product for which the buyer pays a price. The buyer makes a profit from the 
transaction if she pays less for the product than the product is worth to her. The value of the product 
to the buyer depends on the quality of the product. The seller makes a profit on the transaction if 
he receives a price that exceeds his production costs. Production costs depend on product quality. 
Higher quality is always associated with higher production costs. 
 
Before the first part of the study starts, you also have the opportunity to formulate an agreement 
in the form of a written statement together with the buyer. How you can draft this statement 
will be explained later. 
 
 

Course of a round 
 
You and your assigned buyer complete one transaction in each of the 5 rounds. The process is 
organized as follows: 
 

Stage 1: You choose the product quality that you want to deliver to your buyer. At the same 
time, your buyer chooses the price she wants to pay you, without knowing what 
product quality you deliver. 

   
Stage 2: The buyer receives the product in the quality chosen by you and you receive the price 

determined by your buyer. Both will be informed about the income in the current 
round. Then the next round begins. 

 
 

 
Stage 1: Determination of quality and price 
 
At the beginning of each round you determine the product quality. The quality must be an integer 
value between 0 and 10: 

0 ≤  Quality ≤ 10. 
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Quality and production cost 
 
The choice of product quality is associated with costs. The higher the quality, the higher the 
production cost. The production cost for each product quality is given by the table below. 
 

 
Hence, a product quality of 0 costs nothing. A product quality of 1 costs one point. A product 
quality of 10 costs 40 points. The values for all other qualities are given in the table above. You 
choose the product quality and thus the production cost without knowing the price that the buyer 
will pay. 
 
You can select the quality using the following screen display: 
 

 
 
 
Price 
 
While you choose the product quality, the buyer determines what price she wants to pay, without 
knowing the quality you will deliver. The price cannot be lower than 0 and not higher than 100: 
 

0 ≤ Price ≤ 100. 
 
The buyer enters the price via the following screen display: 
 

  

Product Quality 0 1 2 3 4 5 6 7 8 9 10 

Cost of Production 0 1 3 6 9 13 18 23 28 33 40 
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Stage 2: Calculation of incomes 
 
Your income depends on the price the buyer pays and the quality of the product you choose to 
provide. 
 
Your income in a round is calculated as follows: 
 
 

Your Income = Price – Production Cost of the Provided Quality 
 
 
The higher the price chosen by the buyer, the higher your income will be. In addition, the lower 
the production cost, the higher your income will be. As described above, more quality always costs 
more. The exact values can be found in the table above. 
 
The buyer's income depends on the price she has paid and the value of the product for her. The 
value of the product is determined by the product quality you choose to provide as follows: 
 

Value of the Product = 10 * Provided Quality. 
 
With a quality of 0, the value of the product for the buyer is 0. Each additional quality step increases 
the value of the product by 10 points. For a quality of 1, the value is 10 points, for a quality of 2, 
the value is 20 points, and so on. For a quality of 10, the value is 100 points. 
 
The income of the buyer is thus as follows: 
 
 

Buyer's Income = Value of the product – Price 
             = 10 * Provided Quality – Price 

 
 
The higher the quality of the product you deliver, the higher the buyer's income, as a higher quality 
results in a higher value of the product. At the same time, the lower the price the buyer pays for the 
product, the higher her income will be. 
 
Note that buyers and sellers can also make losses in any period. These must be paid out of the 
respective show-up fee or income earned in other periods. 
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Examples 
 
The following (arbitrarily chosen) examples illustrate how incomes are determined. 
 
Example 1: 
The seller chooses a quality of 8. The buyer pays a price of 50. 
Buyer's income: 8*10-50=30. 
Seller's income: 50-28=22. 
 
Example 2: 
The seller chooses a quality of 4. The buyer pays a price of 33. 
Buyer's income: 4*10-33=7. 
Seller's income: 33-9=24. 
 
Example 3: 
The seller chooses a quality of 7. The buyer pays a price of 30. 
Buyer's income: 7*10-30=40. 
Seller's income: 30-23=7. 
 
At the end of each round, you and the buyer can see a summary of the current round's outcomes on 
the screen. This includes  

• The quality you chose to provide. 
• The price paid by the buyer. 
• Your income. 
• The buyer's income. 

 
After that, the current round is completed and the next round begins. In total, the first part of the 
study consists of 5 rounds. After the fifth round, the second part of the study begins.  
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The Second Part of the Study 
 

In the second part of the study you are still assigned to the same buyer. You therefore continue to 
interact with the same person as in the first part. The second part of the study consists of an 
unknown number of rounds. In the second part of the study, some elements concerning the course 
of a round and the calculation of income will change. You will only be informed about the concrete 
changes at the beginning of the second part of the study. 
 
The second part of the study ends randomly. At the end of each round there is a 90% 
probability that another round will be carried out. With 10% probability, the second part of 
the study ends and so does the study. 
 
 
 

The Agreement 
 

Before the first round of the first part of the study, you have the opportunity to make a non-binding 
agreement with the buyer assigned to you. It is a written statement, in which you can describe how 
you and the buyer make their decisions in this study. 
 
You can draft the written statement on the following screen: 
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The left window is a chat window. Here you can chat with the buyer and discuss your agreement. 
You have a total of 15 minutes to talk to the buyer and find an agreement. If you do not come up 
with a written statement within these 15 minutes, the chat window will automatically close 
and the study will continue without a statement.  
 
Limit yourself to discussions concerning this study. Chat messages that have nothing to do with 
the study or identify a study participant may lead to exclusion from the study. 
 
As soon as you have reached an agreement via chat, the buyer writes a draft of the statement 
describing the agreement. The buyer should write down your agreement as precisely as possible. 
Once the buyer has written the statement, it will be displayed in the right window. You can then 
accept or return it if you do not agree with the wording of the statement. In this case, you should 
again discuss adjustments to the statement via chat. The buyer can then adjust the statement 
accordingly. This process can be repeated within the 15 minute time limit until a statement of the 
agreement is drafted that is accepted by you and the buyer. 
 
As soon as both you and the buyer have accepted the statement, or if the 15 minutes have expired, 
the first round of the first part of the study begins. You can display the statement on the decision 
screens as needed in each round of the first and second parts of the study. 
 
[In Nudge Treatment only: 
Please note: 
When finding an agreement, you should bear in mind that you do not yet know the exact 
situation you will encounter in the second part of the study. It may therefore be helpful to 
consider not only the first part of the study that you already know about, but also the second 
part that you do not yet have information about. For example, you could think about the 
principles on which you and the buyer would generally like to act during the study.] 
 
You have arrived at the end of these instructions. Thank you for your attention. We now ask you 
to solve the exercises displayed on your screen. The study can only begin when all participants 
have correctly completed the exercises. If you have any questions, please raise your hand.  
 
 

54



B Instructions Measure of Shared Understanding and Second Trad-

ing Phase

Starting on the next page, we reproduce the original experimental instructions for the measure

of shared understanding and the second trading phase handed out to participants. We provide

the instructions given to sellers as an example. Instructions for buyers contained the exact same

information and were presented in the same way. The instructions were identical for the baseline

and the Nudge treatment.
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 Instructions for the Second Part of the Study for Sellers 
 

 
In the second part of the study you are still assigned to the same buyer. In principle, the process of 
a round remains the same as in the first part of the study (the seller chooses the quality and the 
buyer decides on the price at the same time). However, some elements will change compared to 
the first part. 
 
Before we begin with the second part of the study, we present three possible scenarios of how the 
situation might change compared to the first part. One of these scenarios is then actually 
implemented in the second part, i.e. in the second part you will interact with the buyer within one 
of the described scenarios. 
 
Before the second part begins, and before you know which of the scenarios will actually be 
implemented, we ask you to answer a few questions for each of the scenarios. The first questions 
are about what you and the buyer should do in a given scenario as agreed at the beginning of 
the study: 
 

1. a)  What quality should you deliver according to the agreement? 
 b) What price should the buyer pay according to the agreement? 

 
In your answers, we ask you to interpret your agreement in a broader sense. It is possible that 
you and the buyer did not discuss a particular scenario or decision. In such a case, please consider 
what the overall meaning and content of the agreement was and base your answers on it.   
 
If your answers to questions 1.a) and b) match those of the buyer, you will receive a bonus: 
For each question that you answer in the same way as the buyer, you will receive a bonus of 
20 points. So think carefully about what decisions you and the buyer should make according to the 
agreement. 
 
So while questions 1.a) and b) relate to what you and the buyer should do according to the 
agreement, the next questions, 2.a) and b) relate to what you will actually do in the scenario and 
what you believe the buyer will actually do. 
 

2. a)   What quality do you want to deliver in this scenario in the first 
 round of the second part of the study? 

 b) What price do you think the buyer in this scenario will pay in the 
 first round of the second part of the study? 

 
 
Your decision regarding quality in the first round of the second part of the study is binding 
and will be implemented exactly as you indicated if the corresponding scenario occurs in the 
second part. Think carefully about your answers. 
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Your answers to questions 1) and 2) may be the same, or they may differ. For each of the two 
questions we will also ask you to indicate how confident you are about your answer. Your statement 
about the certainty of your answers does not affect the bonus or your income in the study in general. 
 
On the following pages we present the three scenarios in detail. 

After you have answered the above questions, the second part of the study begins, in which one of 
the three scenarios is actually implemented. The second part of the study ends randomly. At the 
end of each round, there is a 10% probability that the second part of the study will end and 
the study will be over. With a probability of 90%, the study continues and another round 
follows. 

As soon as random chance determines that no more rounds will be carried out, the study is over. 
You will then receive your income from the five rounds of the first part of the study, your income 
from the bonus questions (1.a) and b)) via the three scenarios, your income from all rounds of the 
second part of the study, and your show-up fee of 10 Dollars in cash. 
 

 
 
 
 

In order for the screens for entering your answers to the various scenarios to appear, please 
enter the following code on your computer: 31-72-93 
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Scenario 1: Higher Value of the Product and Alternative Source of 
Supply for the Buyer 

 
Please read the scenario in its entirety (including the examples at the end) before entering your 
answers on the computer screen! 
 
In this scenario, the value of the product for the buyer increases and doubles compared to the first 
part: 

Value of the Product = 20 * Quality. 
 

In this scenario, the price must not be less than 0 and not more than 200:  
0 ≤ Price ≤ 200. 

 
In addition, in this scenario the buyer now has the option of purchasing the product from a 
different source than you. The income that the buyer earns when choosing the alternative 
source of supply fluctuates randomly. Two situations can arise: 
 
• Situation 1: 

The alternative source provides a quality of 0 at a price of 0, so the buyer's income is 0 if he 
chooses the alternative source (20*0 - 0 = 0). This situation occurs with a probability of 2/3. 

 
• Situation 2: 

The alternative source provides a quality of 10 at a price of 40, so the buyer's income is 160 
if he chooses the alternative source (20*10 - 40 = 160). This situation occurs with a 
probability of 1/3. 

 
Important: Which of the two situations occurs is decided randomly by the computer at the 
beginning of each period and you and the buyer are both informed before you make your 
decisions. 
 
So at the beginning of each period you and the buyer first learn how high the buyer's income is in 
that period if he chooses the alternative source of supply. Then, as in the first part, you determine 
the product quality without knowing whether the buyer will purchase the product from you or 
choose the alternative source. The production costs for you are the same as in the first part.  
 
The buyer decides at the same time whether he wants to purchase the product from you or from the 
alternative source. If he purchases the product from you, he sets a price (which must be between 0 
and 200) as in the first part. If he obtains the product from the alternative source, you will 
receive a price of 0, i.e. you will not receive any compensation in this case. In this case, the buyer 
receives the income randomly determined by the computer. All other parameters remain the 
same as in the first part of the study. 
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Your income will be calculated exactly the same as in part 1 of the study: 
 

Your income = Price – Production cost of the provided quality 
 

You always incur the cost of the chosen quality, regardless of whether the buyer chooses the 
alternative source of supply or purchases the product from you. If the buyer chooses the 
alternative source, the price you receive is 0. 

The buyer's income depends on whether she purchases the product from you or chooses the 
alternative source: 
 

Purchase of the product from you:  
  

Buyer's Income    = value of the product – price 
         = 10 * provided quality – price 
 
Alternative source of supply:  
  

Situation 1 (quality = 0; price = 0):  buyer's income = 20*0 - 0 = 0  
Situation 2 (quality = 10; price = 40):  buyer's income = 20*10 – 40 = 160  
 

 
Examples 
The following (arbitrarily chosen) examples illustrate how incomes are determined in this scenario. 

Example 1: 
The computer randomly determines that the buyer's income is 0 (quality of 0, price of 0) if the 
buyer chooses the alternative source of supply. Buyer and seller are both informed of this. The 
seller chooses a quality of 5. Without knowing the quality provided by the seller, the buyer decides 
to purchase the product from the seller and pays a price of 70. 
Income of the buyer: 5*20-70 = 30. 
Seller's income: 70-13 = 57. 

Example 2: 
The computer randomly determines that the buyer's income is 160 (quality of 10, price of 40) if the 
buyer chooses the alternative source of supply. Buyer and seller are both informed of this. The 
seller chooses a quality of 3. Without knowing the quality provided by the seller, the buyer chooses 
the alternative source. 
Buyer's income: 20*10 - 40 = 160. 
Seller's income: 0-6 = -6. 

 

PLEASE ENTER NOW YOUR ANSWERS TO THE QUESTIONS CONCERNING THE 
ABOVE SCENARIO ON THE COMPUTER SCREEN! 
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Scenario 2: Fluctuating value of the product 
 
Please read the scenario in its entirety (including the examples at the end) before entering your 
answers on the computer screen! 
 
In this scenario, the value of the product varies. Two different situations can occur: 
• Situation 1: 

The value of the product to the buyer triples compared to the first part:   
Value of the product = 30 * Quality. 

This situation occurs with a 50% probability. 
 

• Situation 2: 
The product is worthless for the buyer for each quality provided: 

Value of the product = 0 * Quality. 
This situation occurs with a 50% probability. 

 
 
Both cases are equally likely in each round, and the computer randomly determines which 
situation occurs in each round. 
 
As in the first part, you continue to choose the quality you want to provide.  
Important: You make this choice without knowing the value of the product for the buyer in 
this round.  
 
As in the first part, the buyer again determines the price without knowing what quality you are 
providing.  
Important: In contrast to you, the buyer knows whether situation 1 or 2 has occurred in the 
current round and how high the value of the product is (depending on the quality). 
 

In this scenario, the price must not be lower than 0 and not higher than 300: 
0 ≤ Price ≤ 300. 

 
All other parameters, especially the production costs, remain the same as in the first part of the 
study. 
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Your income is calculated exactly the same as in part 1 of the study: 
 
 

Your income = Price - Production cost of the provided quality 
 

 
The buyer's income now depends on the realized value situation: 
 
 

Situation 1:  Income of the buyer = value of the product - price 
     = 30 * provided quality - price 
 
Situation 2:  Income of the buyer = value of the product - price 
     = 0 - price 
 

 
 

 
Examples 
 
The following (arbitrarily chosen) examples illustrate the determination of income in this scenario. 
 
Example 1: 
The seller chooses a quality of 3. Situation 1 occurs and the value of the product is three times as 
high as in the first part. The buyer knows the value situation (but not the quality chosen by the 
seller) and pays a price of 35.  
The buyer's income: 3*30-35 = 55. 
Seller's income: 35-6 = 29. 
 
Example 2: 
The seller chooses a quality of 7. Situation 2 occurs and the value of the product is 0. The buyer 
knows the value situation that has occurred (but not the quality chosen by the seller) and pays a 
price of 40.  
Income of the buyer: 0-40 = -40. 
Seller's income: 40-23 =17. 
 
 
 
 
 
 
 
 
 
PLEASE ENTER NOW YOUR ANSWERS TO THE QUESTIONS CONCERNING THE 
ABOVE SCENARIO ON THE COMPUTER SCREEN! 
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Scenario 3: Higher value of the product and possible loss of price 
 
Please read the scenario in its entirety (including the examples at the end) before entering your 
answers on the computer screen! 
 
In this scenario, the value of the product for the buyer increases and doubles compared to the first 
part: 

Value of the product = 20 * Quality. 
 

The price in this scenario must not be less than 0 and not higher than 200:  
0 ≤ price ≤ 200. 

 
In this scenario, it is also possible that the price paid by the buyer to the seller will not reach the 
seller.  
 
All other parameters, especially production costs, remain the same as in the first part of the study. 
 
So there are two possible situations in this scenario. One in which the price paid by the buyer does 
not arrive at the seller and another in which the price paid by the buyer flows into the seller's income 
(as in the first part).  
 
• Situation 1: 

The price paid by the buyer does not reach the buyer. I.e. the buyer pays the price, but you do 
not receive it. This situation occurs with 50% probability. 
 
In this situation, your income is calculated as follows: 
 
 

Your income = 0 - production cost of the provided quality 
 

 
The buyer's income is calculated similarly to the first part:   
 
 

Buyer's income = value of product - price 
             = 20 * provided quality - price 

 
 

 
• Situation 2: 

The price paid by the buyer arrives as in the first part and increases your income. This 
situation is 50% likely to occur. 
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In this situation, your income is calculated as in the first part: 
 
 

Your income = price - production cost of the provided quality 
 

 
In this situation, the buyer's income is calculated exactly as before:  
 
 

Buyer's income = value of the product - price 
                = 20 * provided quality - price 

 
 

 
Both cases are equally likely in each round, and the computer randomly determines which 
situation occurs in each round. 
 
As in the first part, you continue to choose the quality you want to provide and the buyer determines 
the price (between 0 and 200) he pays (without knowing the quality you provide).  
Important: Before you make your decisions, neither you nor the buyer know whether 
situation 1 or 2 will occur and whether the price paid by the buyer will reach you. 

 
 
Examples 
 
The following (arbitrarily chosen) examples illustrate the determination of income in this scenario. 
 
Example 1: 
The seller chooses a quality of 5. The buyer pays a price of 60 (without knowing the quality 
provided by the seller). Situation 1 occurs and the price paid does not reach the seller.  
Income of the buyer: 5*20-60 = 40. 
Seller's income: 0-13 = -13. 
 
Example 2: 
The seller chooses a quality of 8. The buyer pays a price of 110 (without knowing the quality 
provided by the seller). Situation 2 occurs and the price paid arrives at the seller.  
Income of the buyer: 8*20-110 = 50. 
Seller's income: 110-28 = 82. 
 
PLEASE ENTER NOW YOUR ANSWERS TO THE QUESTIONS REGARDING THE 
ABOVE SCENARIO ON THE COMPUTER SCREEN! 
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C Instructions to Coders

Starting on the next page, we reproduce the instructions provided to coders containing definitions

of the different coding categories.
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Coding of Statements and Chats 

Background: Structure of the Experiment 

In the experiment, each participant was randomly assigned a role, buyer or seller, and buyer-seller 
pairs were randomly formed. These pairs remained together throughout all periods of the experiment. 
In each period of the experiment, the buyer-seller pairs could complete a transaction, i.e. the buyer 
could purchase a product from the seller. The seller determined what quality he wanted to deliver 
(the higher the quality, the higher the production costs for the seller and the higher the value for the 
buyer) and the buyer determined what price she wanted to pay for the product. 

The experiment was divided into two parts. For the first part, the participants received detailed 
instructions describing in detail all the rules and parameters of the buyer-seller interaction. Please 
read these instructions carefully, so that you know exactly how the experiment worked and what level 
of information the participants had. The participants did not receive any detailed information about 
the second part at the beginning of the experiment. They only knew that they would interact with the 
same buyer or seller in the second part. 

Before the first part started, the participants could chat with each other for 15 minutes to find an 
agreement on how they would like to act during the experiment (see the relevant sections at the end 
of the instructions) and to write this down in a joint statement.  Your task is to encode these chats and 
the statements. 

 

Definitions of Coding Categories 

Below are the definitions of the different categories according to which you should encode chats and 
joint statements. Before you start coding, the definition of each of these categories must be clear and 
familiar. The definitions refer to the possible content of the final agreements and previous chats. So 
you have to decide if there is any content in an agreement or chat that falls into one of these 
categories. The categories are not mutually exclusive, i.e. it is possible that an agreement or chat 
content contains multiple categories.  
 
Fixed rule: 
Unique rule that clearly defines numerically a quality and the price to be paid for it. 
Examples:  
• The seller delivers a quality of 10 and the buyer pays a price of 70. 
• Maximum quality and price of 80. 
• Quality =7, Price = 44 
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Flexible rule: 
Rule that numerically defines quality and price, but leaves room for manoeuvre by leaving an 
acceptable range for quality and / or price. 
Examples:  
• Quality from 6-8, price = 44 
• The quality must never fall below 2 and the price must always be higher than 50. 

Suboptimal rule: 
Agreed rule is not welfare maximizing, i.e. the rule provides for a quality < 10 (does not apply to flexible 
rules where 10 is a possible, but not the only possible, quality). 
Example: 
• All cases with quality < 10. 

Unequal rule: 
Agreed rule leads to unequal distribution of profit between buyer and seller. Attention: with certain 
qualities, due to the cost structure (and because the price could only be chosen as an integer), it is not 
possible to divide the profit exactly equally. In such cases, the code should only be used if the 
difference in profit is >1. In the case of flexible rules where the same distribution is a possible solution, 
please do not code here. 
Examples: 
• Price ≠ 70 with a quality of 10 
• Price ≠ 61 or 62 with a quality of 9 (NB: this is a case in which an exactly equal distribution is not 

possible). At a price of 61 or 60, however, the difference in prize is only one point. 62 or 61, with 
a quality of 9, should therefore not be coded as unequal, but all other prices with a quality of 9 
should be). 

• Price ≠ 54 with a quality of 8 

Principle:  
The participants formulate a principle that defines how to act in general. It is not based solely on a 
numerical definition of the quality to be delivered or the price to be paid (but can be supplemented 
by such numerical definitions), but provides overarching, general guidelines for action that can be 
applied in various situations. 
Examples:  
• We always provide each other with the greatest possible benefit. 
• We minimize the risk for the seller. 
• We maximize the existing value and divide the profit equally. 
• We look at the situation in Part 2 and then adjust quality and price so that it is acceptable to both. 
• Mention of Fairness ("FairErw") 
• Participants mention fairness considerations in the agreement / chat. This includes avoiding 

inequality or striving for equality or discussing what is unfair or fair behaviour. 
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Mention of Fairness: 
Participants mention fairness considerations in the agreement / chat. This includes avoiding inequality 
or striving for equality or discussing what is unfair or fair behaviour.  
Examples: 
• We try to be fair to each other. 
• We want to balance the profits. 
• If someone acts unfairly, he will be punished. 
• Not paying the agreed price would be unfair. 

Mention of efficiency 
The participants mention efficiency considerations in the agreement / chat. This is particularly about 
welfare maximization discussions, i.e. when participants discuss implicitly or explicitly that they want 
to maximize the sum of payoffs.  
Examples: 
• We optimize the sum of the profits. 
• Optimal quality where marginal costs = marginal benefit 

Mention of the second phase 
The still unknown second phase of the experiment is mentioned or discussed. 
Examples: 
• In the second phase we will do xy. 
• What happens later in the experiment? 

No agreement 
"No agreement concluded' (to be coded only for agreements). 
Examples: 
• You have not made an agreement 
• Empty field 
 
 

Coding Units and Data Structure 

As mentioned before, you have to encode both statements and chats. These are located in different 
folders in the Excel sheet you will receive. Each statement and each chat is uniquely assigned to a 
group by a "Group_id" number. Please read and encode first the final agreement of a group and then 
the chat.  

For the joint statements there is one line per group and the codes must be entered into the columns 
in the same line to the right of the statement. Please enter a "1" in the corresponding column if an 
agreement contains elements that fall into one of the given categories. You do not have to enter a "0" 
if the corresponding category does not appear in the agreement. 

The chats have multiple lines per group. One line corresponds to one chat message.  It is about 
encoding the chat of a group as a whole and not the individual chat messages. I.e. it is not absolutely 
necessary for us to know in which line (at which position in the chat) a certain coded element occurs, 
but only whether it occurs somewhere in the chat. Since we consider the chats as a whole, it is also 
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important that the encodings correspond to the "consensus" that has developed in the chat and that 
individual statements are not encoded in isolation. For example, if a participant suggests a suboptimal 
rule, but the two participants realize during the chat that there are better solutions, then "suboptimal 
rule" should not be coded for this chat. To ensure this, it is best if you read the chat completely before 
you add the codes and that you enter the codes in the last line of the chat. This of course means that 
you may have to read a chat (or certain parts of it) several times. Please do this if necessary. It is very 
important that the encoding is accurate and consistent.  
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