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Abstract

Even competitive activities require cooperation to agree on the
rules. How do people navigate this tension, and what condi-
tions help them reach agreement? We study rule negotiation
in a collaborative game design task (N = 184) where dyads
propose and vote on what game to play, crossing two factors:
communication (chat available vs. vote-only) and role uncer-
tainty (whether players know which role they will occupy). We
find communication increased agreement rates and role uncer-
tainty had only a minimal impact on agreement. When play-
ers knew their role, they proposed games that subtly favored
themselves, balancing self-interest against the need for accep-
tance. Chat content was largely coordinative rather than ar-
gumentative: players declared preferences and deferred rather
than playing hardball. Our findings highlight how deliberation
helps people coordinate on rules, even when they know which
side they’re on.

Keywords: coordination; gameplay; institution formation;
game creation; resource-rationality

Introduction

Even competitive activities may require cooperation to get off
the ground. Before legislators can debate a bill, they must
agree on what reaches the floor. Before players can compete
in a game, they must agree on the rules. In each case, people
jointly construct the arena within which they’ll act, but their
interests in what that system looks like may conflict. This
requires not just reasoning about what a system will be like,
but reasoning about what others will be likely to accept. How
do people navigate this tension?

Political theorists have offered frameworks for thinking
about this problem. For example, Ostrom distinguished three
nested levels of rules: operational rules governing day-to-day
decisions, collective-choice rules through which participants
can modify operational rules, and constitutional rules that de-
termine who participates in collective choice and how. Dif-
ferent considerations are relevant at each level. Operational
choice asks “given these rules, what maximizes my payoff?”’
Collective choice asks “what rules would we all be willing to
live under?” The latter requires a kind of mutual acceptabil-
ity that the former does not. Ostrom argued this is achieved
through deliberative forums, settings where affected parties
can communicate about and jointly modify the rules govern-
ing their interactions.

But how is mutual acceptability achieved when interests
conflict? Rawls proposed one solution: if choosers do not
know their position in the resulting system (a “veil of igno-
rance”) self-interest and impartiality align. Favoring one role
risks disadvantaging yourself. Empirical work has validated
that veil-of-ignorance reasoning leads to choices favoring the
greater good (Huang, Greene, & Bazerman, 2019), and that
these effects reflect genuine impartiality. Laboratory studies

of constitutional choice similarly find that when participants
select distributive principles without knowing their future po-
sition, they converge on hybrid principles that combine effi-
ciency with a floor constraint on the worst-off (Frohlich &
Oppenheimer, 1992).

There are two major gaps in this literature. First, most em-
pirical work uses one-shot individual decisions, while real
constitutional design is iterative and deliberative: parties
propose, disagree, communicate, and (sometimes) converge.
Though Ostrom emphasized the role of deliberative forums,
empirical work on the veil of ignorance has largely examined
isolated choosers. Second, cooperation depends on shared ex-
pectations of fair treatment (Rand et al., 2013; Yu & Thomp-
son, 2024), and people enforce fairness norms even at per-
sonal cost (Kahneman, Knetsch, & Thaler, 1986). But this
work has focused on behavior within fixed rules (rejecting
unfair offers, punishing defectors) rather than on how people
negotiate the rules themselves. And, whether people even ne-
gotiate at all—or engage in other communicative strategies.

Games provide an ideal domain for studying constitu-
tional choice at a tractable scale. They have clear rule sys-
tems, quantifiable payoff structures, and a natural balance
of competitive and cooperative elements. Recent work has
characterized how individuals evaluate novel games through
bounded probabilistic simulation (Collins et al., 2025a) and
how they create new games (Collins et al., 2025b). Their In-
tuitive Gamer model well-captures how people (before ever
playing a game) judge whether a game is fair or fun. How-
ever, in both works, game evaluation and creation are done by
a single reasoner, and while gameplay is with another person,
players have no choice over what they will play. However,
with games—as in many other areas of life—decisions about
what game to play require coordination with other people.
When two players must agree on rules, their preferences may
conflict: each might prefer rules that favor themselves, but
not so much that the other refuses to play.

We study how dyads decide what competitive game to play,
across two factors central to constitutional theory:

e Communication: Can participants only vote on proposals,
or can they deliberate before deciding?

* Role uncertainty: Do participants know which player they
will be, or must they design rules from behind a veil?

These manipulations yield distinct predictions: (1) Com-
munication should facilitate deliberation about the rules.
Rather than each person independently simulating what the
other would find acceptable, they can simply ask. This should
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Figure 1: Procedure. Players were informed of a game, then play one round of that game. After play, they began a series of
proposal-vote rounds. At each round, they were told a rule that they can propose to change (or stay with the current value). In
the chat condition, players could communicate over said rule choice. They then played the resulting game and began another

proposal-vote round.

accelerate convergence. It is an open question what kind
of communication such a channel would permit: do players
negotiate, haggle, and bargain; or does the channel simply
help players coordinate on whose preferences to adopt. In-
deed, experimental work on cheap talk in coordination games
consistently finds that communication improves coordination
on efficient equilibria (Cooper et al., 1992; Charness, 2000;
Charness & Grosskopf, 2004), though this work has focused
on strategic choice within fixed games rather than collective
choice about the games themselves. And (2) the veil of ig-
norance should promote fairer game structures by aligning
self-interest with impartiality: when participants do not know
whether they will be Player 1 or Player 2, proposing rules that
advantage one role risks disadvantaging themselves. How-
ever, when participants do know their role, even though they
may prefer games that favor their role—deciding on what
game to play requires a higher-level of cooperativity that may
dissuade a reasoner from attempting to exploit knowledge of
their role to advantage themselves.

Our work makes three contributions. First, we extend the
experimental settings of solo game evaluation and game cre-
ation from (Collins et al., 2025a, 2025b) toward joint game
design, asking how dyads coordinate on what to play. We
do so in a subspace of the two-player competitive strategic
board games, wherein individual reasoning has been charac-
terized in their prior work. Second, we provide a paradigm
for studying iterated constitutional choice at a tractable scale,
moving beyond the one-shot distributive decisions that have
dominated this literature. Third, we examine how language
facilitates (or fails to facilitate) the construction of shared un-
derstandings of fairness—and what kinds of communication
strategies people employ—connecting political economy to
work on common ground and collaborative cognition.

Methods
We first describe the game negotiation paradigm that we de-
velop, before detailing our stimuli, procedure, participant
pool, and analysis methodology.

Game negotiation domain Unlike in Collins et al.,
wherein people play one round of one game in a pre-specified
game, here, players have the option to choose what game to
play next.

Players play one round of a given game and are then told
one feature or rule of the game that they can change (either
the number of board rows or columns; the number of pieces
Player 1 and/or 2 need in a row to win; and whether there are
any special conditions on diagonal wins, e.g., only diagonal
wins allowed, Player 2 cannot win diagonally, etc.). Each
player suggests a value for that rule feature. In the veiled
condition, players do not know their role (as Player 1 or 2)
prior to making their suggestion; in the unveiled condition,
they do know. Players make their suggestions simultaneously.

After both players make their suggestion, they are told of
the other players’ suggestion. If both players made the same
suggestion, they immediately play that game. If they pro-
posed different values, they then must vote on which rule
value they would like to play. In the chat condition, play-
ers can communicate before casting their vote. If they do not
agree, then they are forced to play with random value from
the options for that feature (See Figure 1 for a schematic).

Players then play a round of that new game; after playing,
they proceed with another round of proposal and agreement.

Procedure We ran a 2 x 2 design: participants either did
or didn’t know their role (unveiled vs. veiled) before mak-
ing the proposal for the next match and where participants do
or don’t have access to chat before voting on said proposal.
Participants were randomly allocated to one conditions.

In each condition, players play seven rounds off of a single
base game, where they have the option to change one rule at
a time (that rule is given to them at each round). Participants
play from two base games, totaling 14 individual matches.
The setting is similar to a series of two short Gibbs Sampling
with People chains (Harrison et al., 2020). We chose this
number of rounds and base games to balance long enough
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Figure 2: Example game trajectories. Two representative dyads showing sequences of gameplay, game rule proposal, voting,
and where applicable chat (top row). Agreement indicates that players decided to vote on the same game, even if they proposed
different games initially. When players vote on different games, they are required to play a random game.

chains to being to assess convergence behavior, across a di-
versity of games, while aiming to avoid participant fatigue.

We extend the human-human play interface from Collins et
al. built on Empirica (Almaatouq et al., 2021) to have a pro-
posal and voting phase; as in the prior work, during the match,
participants have the option to request a draw or surrender if
they want to end the game early. Participants were told we
would select a random match from block and they would re-
ceive a bonus of $1.50 USD if they won the match.

Our primary measure is whether players agree on a game.
We secondarily look at the choice and estimated payoff of
these games, and amount and type of chat used (in the chat
condition).

Participants We recruited 200 English-speaking partici-
pants from the online data collection platform Prolific (Palan
& Schitter, 2018). Participants took on average 31.5 minutes
to complete the game and were compensated an average of
$13 USD. We excluded 8 dyads (16 participants) due to inac-
tivity and retained a final sample of 184 participants.

Stimuli Participants play and select games from the 121
subspace of two-player perfect information competitive board
games from Collins et al.. Games are variations off of more
familiar games like Tic-Tac-Toe, where players take turns
placing pieces on an M x N board and attempt to make K
pieces in a row. Games may have special rules, e.g., where
Player 1 and 2 need to make different K in a row to win, or

where one or more players cannot win diagonally. We choose
7 games which have a bias towards a player or are likely to
end in a draw as seeds; we choose these games to encourage
proposals away from them.

Game analysis The games are all expressible in a symbolic
game description language (DSL). Here, we use the board
game-optimized DSL, Ludax (Todd et al., 2025). To es-
timate the fairness of the games created, we ran the Intu-
itive Gamer model (Collins et al., 2025a) to capture how
boundedly-rational novice reasoners may estimate the ex-
pected outcomes of new games. However, we note that in
this work, we use these models as analysis tools; the Intuitive
Gamer was focused on modeling novice play in the first round
of play (or even before the first round). Here, players may
play multiple rounds of the same game. Future work ought
to look at what kind of game reasoning people are engaging
in when deciding what to play together, especially when they
may play the same game or only slight variations repeatedly.

Text processing We coded the language used by partici-
pants in the chat condition using an LLM-assisted pipeline.
Each message was annotated based on (a) whether it invoked
a rule quality as a justification for a proposal—fairness, fun,
efficiency, reciprocity, or other—and (b) the referent of that
quality claim: whether it applied to the speaker (self), their
partner, a specific player position (Player 1 or Player 2), or the
game in general. We counted only explicit justifications (e.g.,
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Figure 3: Agreement rates. (A) Average agreement rates
over what game to play when a vote was necessary (i.e., when
participants did not both propose the same game). The chat
condition includes only rounds where players exchanged at
least one message. (B) Average agreement for games where
voting was necessary, broken down by chat access and role
uncertainty. As in (A), the chat conditions include those
where at least one chat exchange occurred. Error bars are
bootstrapped 95% Cls around the mean.

“more fair,” “drags the game out”), not bare preferences (e.g.,
“let’s do 5”) or simple coordination (e.g., “ok,” “I'm with
you”). A language model (Gemma-2 9B; (Gemma Team,
2024)) was prompted to annotate each message with its full
within-round conversation context and current game state. An
author reviewed all language model annotations to verify the
prompt was capturing the intended distinctions. The pro-
cessed dataset contains 748 messages across 227 rounds with
chat; 23% of messages contained at least one justification.

Results

Access to chat helps agreement Participants in the chat
condition agreed over what game to play significantly more
than participants without access to chat (Figure 3a). A gen-
eralized linear mixed-effects model with random intercepts
for dyad confirmed that access to chat was associated with
2.56 times higher odds of agreement (95% CI [1.64, 3.99],
p < .001). In 35.6% of rounds, players proposed the same
value and agreed immediately; among the remaining vote-
needed rounds, no-chat dyads reached agreement 42.5% of
the time, compared to 58.6% in the chat condition. However,
these analyses are correlational; dyads differed in their chat
usage: of the instances where players made different propos-
als (57% of the rounds in the chat-enabled condition®), 63.4%
of those rounds included at least some kind of chat exchange.
We fit an additional generalized linear mixed model restricted

*70.8% of the no-chat condition games did not involve auto-
agreement.
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Figure 4: Expected advantage of proposals. (A) Average
expected game payoff (under Intuitive Gamer simulations)
made by players in each condition. Payoff is relative to the
first player (P1). Higher means greater expected advantage
to P1; negative values mean P2 has an expected advantage.
Most possible games have an advantage towards P1. (B)
Games where players decide on K provide a direct picture
into how exploitative players are in their proposals. A player
should want to minimize the K they need to win and maxi-
mize the K the other player needs to win. We define a player
proposals’ level of exploitation as how far it gets to perfectly
achieving that objective (based on the board size); a score of
0 means the player proposed a game that would completely
favor their opponent (e.g., low K for opponent). Error bars
are bootstrapped 95% ClIs around the mean.

to the chat condition and confirmed that rounds where play-
ers used chat had higher odds of agreement than rounds where
they did not (OR =4.17,95% CI [2.12, 8.20], p < .001).

Players take advantage of known role, but with minimal
impact on coordination There was no statistically signifi-
cant effect of the veil on agreement (p = .77), and this effect
did not differ between chat and no-chat conditions (p = .37;
Figure 3b). This is notable: players who knew their role
had the opportunity to propose rule settings which substan-
tially advantage this role, or, as the games are zero-sum, ac-
tively hinder their opponent. One may therefore expect that
role knowledge would lead to systematically lower agreement
rates. But this is not what we see. The minimal impact on co-
ordination despite unveiling roles appears to be from players
proposing games that often lean in their favor — but not very
far. Assessing the expected payoff of players’ proposals un-
der Intuitive Gamer simulations reveals that players in the un-
veiled condition, tended to propose games to their advantage
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Figure 5: Proposal bias and agreement rate. Average pay-
off differential (absolute difference between P1 and P2 pay-
offs) for players with and without chat, for cases where they
agree versus do not find agreement.

(Figure 4a), particularly the first player (which may be due to
the space of games generally favoring the first player). A lin-
ear mixed model confirmed this role-based bias in proposed
payoffs (B = 0.065, p = .002), which was attenuated under
role uncertainty (veil X proposer interaction p = 0.08). Yet,
these proposals are typically only slightly biased in a player’s
own favor (Figure 4b). These proposals may be an attempt to
balance competing goals of trying to win, but also not propose
a game that is so biased the other player would never vote for
it (or may get insulated for later round proposals). When pro-
posals are substantially biased, then players do have higher
rates of disagreement. In cases of failed agreement, this was
more often when there was a higher difference in the expected
payoff (bias) between players: for each 1-unit increase in pay-
off differential, the odds of agreement decreased by 36% (OR
=0.64,95% CI [0.47,0.88], p = .006; Figure 5).

Players coordinate, not negotiate In exploratory analyses,
we examined the content of the 748 messages sent across
rounds where players communicated. Most chat exchanges
were brief (6.6 words per message on average; and 3.3 mes-
sages per rounds on average): players typically declared their
preferences or deferred to their partner rather than engag-
ing in extended negotiation (Table 1). When players did in-
voke explicit justifications for their proposals, fairness was
the most common quality mentioned (98 messages), followed

30%
20% +
10%

Fairness Fun
Quality mentioned

¢

° o

Proportion of messages

Q
>
®

Efficiency

Figure 6: Descriptive chat analyses. Proportion of messages
sent by each dyad, explicitly referencing a particular game
quality as their justification for a rule change.

Agreed

Disagreed

Initial: 9x3 board

Rule: board columns

Player A — 2, Player B — 3
Final: 2 (agreed)

B: I'll go with you this time.
A: ok

Initial: 10x10 board

Rule: board columns

Player A — 5, Player B — 10
Final: 10 (random)

A: hey lets make it 5

Initial: P2 needs 3
Rule: P2 pieces to win
Player A — 3, Player B — 4

Final: 3 (agreed)

A: Three pieces to win isn’t
fair.

B: Impossible to win with 4 in
arow

A: Only fair for player who
starts first

B: it’ll always end a draw

A: How will you vote?

A Fine

Initial: win all directions

Rule: diagonal settings

Player A — all, Player B — P2-
only

Final: P1 no diagonal (random)

B: I think we screwed up
choosing different amounts that
we need to win

B: so to even it out - you need 3
but can only be diagonally, and
I need 5 but in any direction

B: I think this is what they are
trying to get us to agree to.

A: Any direction is all I will go
with.

[4 lines of chit-chat omitted]
B: 5 v 3 is unfair

B: so if you need 3 but
diagonally, it evens it out

A: I know that, I am easy, so
whatever

B: choose my proposal then :)

Table 1: Example chat exchanges from four negotiation
rounds. All examples are from the veiled condition, where
players did not know which player position (P1 or P2) they
would occupy. Players are labeled A and B rather than
P1/P2 to reflect this anonymity. References to player posi-
tions within the chat (e.g., “player who starts first”) reflect
participants reasoning about the game rules in the abstract,
not knowledge of their own role.

by fun (43), and efficiency (23) (Fig 6). These justifications
most often referred to the game in general (e.g., “that would
be fairer”) rather than to a specific player’s payoff: approxi-
mately 79% of quality mentions used a general referent, while
13% were self-referent (e.g., “impossible for me to win”).

The amount of chat did not differ significantly by veil con-
dition (B =4.36, p = .32), nor did the types of qualities or ref-
erents invoked (all p > .05). Coordination via chat appears to
have been accomplished primarily through simple preference
declaration and mutual accommodation rather than through
elaborate negotiation.

Language as a tool for meta-level coordination Thus far,
we have focused on the role language can play in helping
people coordinate over what game to play; however, lan-
guage can help people coordinate over all kinds of games,
including how to game the system in which they are engag-
ing. Our study was designed to test how players decide what
rules of the game to play. This is mechanism design in a
microcosm (Hurwicz, 1973; Maskin, 2008). Yet, we as ex-
perimenters are also playing a game of mechanism design—
designing the rules by which players can decide what to play.
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Round 1 Round 2

Initial: 4x10 board, P1:6 P2:10,
all directions

Rule: P2 pieces to win
P1:1,P2:5

Final: 1 (agreed)

Initial: 10x10 board, P1:9 P2:9,
all directions

Rule: diagonal settings

P1: P1-only, P2: both-only
Final: P1-only (agreed)

P1: One of us has to let the other P2: this is a silly game lol
win

P2: ok

P1: so who wins?...
P2: we pick yours
P1: ok

P1: [ want out! I’ll let you win
P2: ok i pick yours
P1: ok

Table 2: Example collusion. Rounds where players used chat
to coordinate who would win rather than negotiate the rule.

In pilots, we regularly observed that without careful incen-
tives, players would regularly use language to coordinate over
ways to “game” our game, e.g., deciding they would trade off
who would win. Even in our current design, we observed a
few traces of collusion in some chats (e.g., Table 2). Future
work can better explore the interplay between experimental
mechanism design and players’ own mechanism design.

Discussion

In general, access to a communication channel aids coordina-
tion over what rules to play by. Unveiling players’ roles has
minimal impairment on coordination. Even though players
tend to capitalize on that prior knowledge to propose rulesets
that favor their role—they only do so subtly. This hints at a
subtle dance players are playing; when they know their role,
as the games are zero-sum, they tend to propose games that
give them a slight advantage, yet, they are also seemingly sen-
sitive to the cooperative aspects of rule agreement (a player
is often not going to agree to a game that is completely bi-
ased against them). The way players communicate to reach
agreement is largely coordinative rather than argumentative:
players typically declared preferences and deferred to one an-
other rather than engaging in extended negotiation. When ex-
plicit justifications were offered, they most often appealed to
fairness or fun in a general sense. Role uncertainty did not
significantly change either the amount or content of chat.
Our findings connect to recent theoretical work on how
people navigate social decisions with conflicting interests.
The resource-rational contractualism framework (Levine et
al., 2024a, 2024b) suggests that moral cognition is orga-
nized around approximations of an idealized contractualist
procedure, gathering affected parties to negotiate mutually
acceptable agreements. Because this idealized procedure is
intractable, people engage in virtual bargaining, mentally
simulating what agreement would be reached if negotiation
could hypothetically occur. Like the Intuitive Gamer model
of game evaluation, virtual bargaining trades off accuracy for
tractability in resource-rational ways. But our work here sug-
gests that at least in this case, people may not be explicitly
negotiating, but rather “hedging” their proposals (when their
role is unveiled) to not substantially favor their own role, or

are otherwise declaring their preferences in chat to coordinate
not to haggle.

Our paradigm offers a way to investigate what happens
when people have the option to engage in a real iterative coor-
dination, instead of only simulating that process. When par-
ticipants can freely discuss, computational demands shifted,
as now, another player can be queried for their preferences
to offload computation. This contrast raises several ques-
tions that our paradigm is well-suited to address in future
work. Does real deliberation achieve outcomes that virtual
bargaining alone cannot? If communication allows people
to “offload” the computational work of simulating others’
preferences, we might expect faster convergence and per-
haps qualitatively different solutions—integrative modifica-
tions that benefit both players in ways that are difficult to dis-
cover through independent mental simulation.

While in this particular mechanism, we find that enabling
people to communicate via language to coordinate on a solu-
tion, there are other mechanisms that one could design where
language may be less valuable, e.g., if players can iteratively
propose and accept or reject suggestions (like Markov Chain
Monte Carlo with People (Sanborn & Griffiths, 2007)). Fu-
ture work could better understand the critically of linguistic
communication, as opposed to other communication, in as-
sessing the extent to which any communication channel helps
people balance competing goals in rule construction. In on-
going work, we are also looking at how the number of rounds
(here, always 7) impacts coordination behavior. Additionally,
participants were always told which rule they can change. We
may expect differences in coordination efficiency if players
can also choose which rule (and how many rules) to modify
at any one time. Lastly, while we focus here on conflicts be-
tween player advantage and agreement, there may be other
factors players consider when deciding what to play (e.g.,
whether both players will find a game fun). Future work
can expand the assessments of how people coordinate over
a wider range of multi-dimensional goals.

More broadly, our paradigm opens up questions about
collaborative mechanism design in more complex systems.
Whenever groups must jointly decide on the rules govern-
ing their interactions (from workplace policies to platform
governance to international agreements) similar dynamics of
constitutional choice under uncertainty and communication
may apply. But we still understand relatively little about the
cognitive processes underlying successful institutional design
at any scale. This may be especially important as Al sys-
tems may be increasingly used in part of the mechanism de-
sign process (Koster et al., 2022). Games offer a uniquely
tractable window into these processes (Frey et al., 2023).
They have clear rules, quantifiable payoffs, and admit com-
putational models of evaluation and play. By studying how
people negotiate the rules of games, we can begin to charac-
terize the cognitive capacities that underlie this distinctively
human ability to jointly construct the strategic environments
we inhabit.
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