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Abstract

Background: Financial market interactions often combine rivalry with interdependence:
counterparties compete for margins, order flow, and informational advantage while relying
on shared infrastructure, standards, clearing, and liquidity conventions. This creates a co-
opetitive setting in which cooperation expands feasible outcomes and competition or
convention selects a surplus division.

Aim: This paper formalizes co-opetition in financial markets as a two-layer bargaining
structure in which cooperation expands the feasible bargaining set S (through
infrastructure, standards, clearing, and admissible information-sharing), while competition
or convention selects an agreement on the Pareto frontier P(S).

Methods: Two axiomatic bargaining solutions—the Nash solution (NS) and the Kalai-
Smorodinsky solution (K-S)—are used as replicable rational benchmarks. Convex
bargaining environments are compared with regime-type nonconvex environments,
and the behavioral layer is expressed through an implementability criterion based on
proportional asymmetry.

Results: In convex settings, NS and K-S provide alternative benchmark selections that
differ in product efficiency and proportionality. In regime-nonconvex settings, Pareto
efficiency alone does not determine the branch on which coordination should occur; the
K-S ray-intersection is therefore interpreted as a publicly readable focal candidate for
regime selection.

Conclusions: The paper does not claim an empirical proof of market-wide behavioral
stability. Instead, it formulates behavioral implementability as a testable coordination
condition: under regime nonconvexity and repeated or reputational interaction, observed
agreements are expected to be closer to proportional K-S-like selections than to product-
efficient extremes. A minimal observational, structural, and experimental verification
strategy is outlined.
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Introduction

Financial market interaction is frequently characterized by simultaneous rivalry and
interdependence. Competitors may rely on shared infrastructure (clearing, settlement,
quoting conventions), benefit from common standards, and jointly sustain liquidity,
while still competing for margins, order flow, and informational advantage. A purely
dichotomous view—competition versus cooperation—remains analytically insufficient
whenever value creation (expanding feasible outcomes) and value appropriation
(splitting surplus) occur at the same time.

The purpose of this paper is twofold. First, a replicable rational benchmark is provided:
for a given bargaining problem (S, d, u*) two standard axiomatic solutions—NS and
K-S—are computed and interpreted. Second, a behavioral layer is added to explain
why a mathematically efficient candidate may be unstable if perceived as excessively
asymmetric. In relationship-based interactions, legitimacy, reputational costs, and
renegotiation risk shape what is implementable, not only what is optimal in a one-shot
sense.

Relative to the earlier treatment of co-opetition in financial markets (Cernik, 2025a), the
present paper adds an explicit bargaining-model formulation, a nonconvex coordination
interpretation, and a verification logic.

The contribution is therefore situated at the intersection of (a) cooperative bargaining
theory (Nash, 1950; Kalai & Smorodinsky, 1975), (b) a convex vs nonconvex comparison
that captures regime-type feasibility, and (c) a coordination interpretation of K-S in
nonconvex environments inspired by focal-point reasoning (Schelling, 1960). The paper
is written to be usable by researchers of financial markets: the formal model is explicit,
the numerical illustration is verifiable, and the discussion is anchored in standard market
language (OTC, RFQ, spreads, margin, market making).

The paper is structured as follows. Section 1 introduces the setting and the research
objective. Section 2 defines the relevant actors and formalizes co-opetition as a two-
layer structure in bargaining terms. Section 3 presents the bargaining model and the
two solution concepts. Section 4 reports results for convex and nonconvex cases and
formulates a testable hypothesis. Section 5 discusses implications for market functions,
limitations, robustness, and verification. The Conclusion summarizes the rational and
behavioral insights. An Appendix provides a mathematically stronger formulation of the
coordination claim.
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1 Theoretical framework

Co-opetition is defined as simultaneous competition and cooperation. In the present
financial-market interpretation, cooperation is associated with actions that expand the
feasible set of outcomes—by lowering frictions or improving enforceability—whereas
competition (or, more broadly, convention) determines how the resulting surplus is
divided. This split is consistent with the value-creation vs value-appropriation distinction
and avoids conflating legitimate cooperation with collusive outcome coordination. This
understanding is consistent with the strategy-literature interpretation of co-opetition as
the simultaneous pursuit of competitive and cooperative advantages (Brandenburger &
Nalebuff, 1996).

1.1 Actors in financial markets (for modelling purposes)

Formodelling purposes, 'actors' are defined as two counterpartiesin a concrete interaction
whose utilities u1 and u2 are affected by whether an agreement is reached. Typical pairs
include: (i) investor/portfolio manager versus dealer/market maker (e.g., RFQ execution),
(ii) issuer or underwriting syndicate versus buy-side distribution (allocation and pricing),
(iii) two OTC counterparties negotiating contract terms (spread, haircut, collateral
schedule), or (iv) two competing institutions that may share a standard or infrastructure
while competing on margin and volume.

Institutions such as exchanges, CCPs, settlement infrastructure, and regulation are
treated as an exogenous environment: they shape frictions, admissible information,
constraints, and enforceability, thereby deforming the feasible bargaining set S and the
disagreement point d. Accordingly, 'player 1 and player 2' are counterparties, while the
market microstructure and institutional design determine the geometry of S.

1.2 Formal writing of co-opetition in the model

Co-opetition is formalized as a two-layer structure:

(i) Cooperation is represented as an enlargement of the feasible bargaining set S. In
a financial-market context, such enlargement is generated by improved infrastructure,
standardization, legally admissible transparency, reduced transaction costs, and higher
reliability of post-trade processes. These measures expand the set of implementable
utility pairs without requiring outcome collusion.

(ii) Competition/convention is represented as a selection of a point on the Pareto frontier
P(S). Given S, counterparties compete over how the surplus is split; bargaining solutions
(NS, K-S) provide replicable selection rules. The separation is essential: cooperation that
expands S must be distinguished from collusion that narrows competition by jointly
fixing outcomes against third parties.

1.3 Why the behavioral layer makes co-opetition realistic

Rational bargaining solutions provide a benchmark: for a given (S, d, u*) they identify
candidate points on P(S). In real financial interactions, however, implementability is
influenced by perceived legitimacy, renegotiation risk, and reputational constraints.
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A mathematically efficient point may be unstable if perceived as disproportionately
asymmetric. In repeated or relationship-based settings, such instability may reduce
future cooperation, thereby shrinking S and destroying value over time.

This paper does not claim a universal empirical “behavioral implementability” of financial
markets. Instead, it introduces a behavioral layer as an implementability supplement:
in relationship-based interactions, legitimacy, renegotiation risk, and reputational
constraints affect which Pareto-efficient outcomes are accepted and sustained.
Accordingly, the contribution is a falsifiable prediction about implementability of
selection rules under regime nonconvexity, not an econometric generalization for
markets as a whole.

Proportional rules such as K-S are often more publicly readable: proportionality with
respect to a shared reference (utopia) is easier to communicate and defend than an
extreme product-efficient outcome. Accordingly, K-S can be interpreted as a reputational
anchor that lowers conflict probability and improves the likelihood that cooperation (i.e.,
the expansion of S) is sustained.

2 Methodology and bargaining model

In this section, the bargaining problem is defined, the Pareto frontier is introduced, and
the two benchmark solutions are stated. The exposition is intentionally explicit to ensure
replicability and verifiability.

2.1 Bargaining problem and basic objects

A two-player bargaining problem is defined as a triple (S, d, u*), where S is a subset of
S € R? is the feasible set of utility pairs (u;, uy), d = (d1, d2) € S is the disagreement
point (outside option), and u* = (u1*, u2*) is the utopia point used as a reference for
proportionality.

The Pareto frontier P(S) is the set of feasible points that are not Pareto dominated within
S. In applications, S is shaped by market frictions, contract constraints, and institutional
design. Two calibrations are considered: (i) a convex benchmark with a smooth frontier
and (i) a regime-type nonconvex case with an envelope consisting of two branches
(AU B).

2.2 Nash solution (NS) and iso-product curves

The Nash solution selects a feasible point that maximizes the product of surpluses over
the disagreement point, subject to individual rationality:

uMe € arg max{(u; — dy)(u, — dy) : (U, uy) €5, u > di} (1

Iso-product curves (u, — d,)(u, — d)) = const are hyperbolas centered at d in the (u;, uy)
plane. In the smooth convex case, NS is interpreted geometrically as the tangency point
between an iso-product hyperbola and the Pareto frontier P(S).
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2.3 Kalai-Smorodinsky solution (K-S) and the ray construction

The Kalai-Smorodinsky solution preserves proportionality of gains with respect to the
utopia point. It is obtained by intersecting the Pareto frontier with the ray starting at d
and directed toward u*:

ue€P@S)N{d+tu*-d):t€[01]} (2)

Equivalently, u¥® is the farthest feasible point along the ray d — u* that remains on P(S).
Compared to NS, K-S typically yields a more symmetric outcome (closer to the fairness
diagonal u; = u,) in convex cases.

3 Analysis and results

This section reports results for the convex benchmark and the regime-nonconvex case.
The aim is to separate the classical efficiency-fairness trade-off from the additional
coordination problem that arises under nonconvexity.

3.1 Convex bargaining set: NS versus K-S (Figure 1)

In the convex benchmark, S is connected and P(S) is smooth. The difference between NS
and K-S is read as a standard trade-off: NS emphasizes product efficiency (larger surplus
product), potentially at the cost of greater asymmetry; K-S enforces proportionality
relative to u* and is therefore typically closer to the diagonal u, = u,.
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Figure 1: Convex bargaining set S and Pareto frontier P(S): Nash solution (NS) versus
Kalai-Smorodinsky solution (K-S)
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3.2 Nonconvex bargaining set: regime structure AUB

The nonconvex case captures regime-type feasibility, where two qualitatively different
implementation modes coexist. The Pareto envelope P(S) = A U B contains an 'intermediate
valley' between branches. Economically, such structure is consistent with states such as
normal vs stressed liquidity, cleared vs uncleared implementations, or alternative contract
packages (tight spread/high margin vs wide spread/low margin).

Under nonconvexity, Pareto efficiency alone does not identify the branch on which
coordination should occur. A product-efficient optimum may be located at an extreme of
the envelope and may therefore be difficult to implement in repeated interactions.
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3.3 K-S as aregime-selection rule on the Pareto envelope (Figure 2)

Figure 2: K-S as a coordination rule on a nonconvex Pareto envelope: intersection of the
ray d — u* with P(S)
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3.4 Comparative table (NS x K-S; convex x nonconvex)

Table 1: Comparative table (NS x K-S; convex x nonconvex)

Environment Solution Coordinates Efficiency vs Behavioral aspect
(ut,u2) fairness (implementability
/ coordination
readability)
Convex S NS see Figure 1 product may be contested
efficiency; if fairness is salient;
potentially more | renegotiation risk
asymmetric
Convex S K-S see Figure 1 proportional publicly readable;
outcome; closer |often more
toul =u2 implementable in
repeated relations
Nonconvex AU B | NS see Figure 2 efficient but conflict-prone;
may select an weaker coordination
extreme branch |readability
Nonconvex A U B | K-S see Figure 2/ proportional focal candidate;
Table B1 compromise on |reputational
the envelope anchor; higher
implementability

Source: Own elaboration

4 Testable hypothesis and verification logic

In this section, the logical role of the hypothesis is stated. First, the rational benchmark
locates standard candidates on P(S). Second, the behavioral layer explains why
some mathematically efficient candidates may be unstable (rejection, renegotiation,
reputational loss, withdrawal from cooperation). Third, the nonconvex extension shows
that regime-type feasibility introduces an additional coordination problem; the ray-based
K-S construction yields a publicly readable candidate for regime selection.

Definition (Behavioral implementability). We model implementability as the probability
that a candidate agreement u € P(S) is accepted and sustained in relationship-based
interaction. Let normalized gains be g(u) = (u, — d)/(u* — d) and define proportional
asymmetry A(u) = |g;(u) — g,(u)|. Implementability satisfies m'(A) < 0: higher proportional
asymmetry increases rejection/renegotiation/reputational risk. Hence K-S-like outcomes
(low A) are predicted to be selected more often under repetition and reputation than

product-efficient extremes.

4.1 Testable hypothesis (H1)

H1 (Proportional outcomes under regime nonconvexity and relationships). In regime-
nonconvex and relationship-based interactions (i.e., when feasibility is branch-structured
and counterparties interact repeatedly or reputationally), observed agreements are
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expected to be closer to proportional rules (K-S-like selections) than to product-efficient
extremes (NS-like extremes).

4.2 What is meant by “closer to proportional rules”

An agreement is considered K-S-like if it lies near the ray from d to u* on the Pareto
envelope and exhibits limited deviation from proportional gains. Operationally, this can
be expressed by a smaller absolute asymmetry |u; — u,| (after normalization), or by lower
distance to the computed K-S prediction compared to the NS prediction.

Operationalization. For each task instance (S, d, u*), compute u™ and u¥. For an observed
choice u, define D_KS = |ju — u*| and D_NS = |u — u™| (Euclidean distance on normalized
utilities), and proportional asymmetry A(u) = |g;(u) — g(u)| with g,(u) = (u—d)/(u*-d).
Outcomes are classified as K-S-like if D_KS < D_NS (and/or A(u) is below a threshold).

4.3 Minimal verification design (to avoid ambiguity)

To ensure verifiability rather than narrative plausibility, a minimal verification design is
proposed. The design is structured so that the core objects (d, u*, and an empirical proxy
for S or for agreement outcomes) can be observed or approximated.

Table 2: Minimal verification design: model objects and experimental proxies

Model object Experiment proxy (what is shown/
measured)

S/P(S) Discretized Pareto-efficient candidate set
shown to participants (two branches A
and B).

d Disagreement / fallback payoff if no
agreement is reached.

u* Common utopia reference displayed for
proportionality (ray construction).

u (choice) Selected point on the envelope
(agreement) or d if no agreement.

NS, K-S Benchmark points computed for the task
instance; used for D_NS and D_KS.

Implementability Manifests as selection of points with lower

A(u) in repeated/reputation treatments.

Regime nonconvexity Branch structure A U B implemented by
design; convex control condition available.

Source: Own elaboration
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4.3.1 Empirical (observational) verification

First, a domain should be selected in which relationship-based interaction is plausible:
OTC trading, RFQ protocols, long-term dealer—client relations, prime brokerage, or
repeated market-making relationships. Second, situations with regime shifts should be
identified, such as normal vs stressed liquidity or cleared vs uncleared implementations.
Third, agreement outcomes should be operationalized by contract terms and prices:
spreads, fees, haircuts, margin requirements, or allocation terms.

Fourth, proportionality versus extremes should be proxied. K-S-like outcomes should
display more consistent proportional splits over time and lower asymmetry, whereas NS-
like extremes should be associated with pronounced asymmetry and higher variability.
Fifth, robustness should be checked with alternative definitions of d and u*, and with
alternative stress indicators (volatility, liquidity metrics).

4.3.2 Structural verification (calibrating S)

Where feasible, an approximation of S can be calibrated from historical constraints and
observed feasible contract packages. Predicted NS and K-S points can then be computed
for the estimated (S, d, u*), and observed outcomes can be compared by distance-to-
prediction. H1 would be supported if relationship-based and regime-nonconvex contexts
yielded systematically smaller distances to K-S than to NS-extremes.

4.3.3 Experimental verification (focal coordination under repetition and reputation)

Experimental verification (fully specified). The proposed experiment implements
a controlled bargaining task with a regime-nonconvex Pareto envelope P(S)=A U B,
a given disagreement point d and utopia reference u*. Participants repeatedly select an
agreement point u from a discretized set of Pareto-efficient candidates (two branches
A and B), or fall back to d if no agreement is reached. We use a 2x2 design: (i) one-shot
vs repeated interaction (same counterpart for multiple rounds) and (ii) anonymous vs
reputational setting (history/score visible). Primary outcome measures are distances to
the rational benchmarks (D_KS = |ju — u®|, D_NS = |u — u™|) and proportional asymmetry
A(u) = |gs(u) — g,(u)|. H1 is supported if repeated and reputational treatments yield
systematically lower D_KS than D_NS (and lower A(u)) compared to one-shot anonymous
settings.

5 Discussion

This section interprets the analytical results for financial market functions, states
limitations, and clarifies robustness conditions. The aim is to make explicit what the
rational benchmark can and cannot explain, and where the behavioral layer becomes
necessary for implementability.
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5.1 What the rational benchmark explains—and what it does not

For a given (S, d, u¥), the rational layer yields clear predictions: NS and K-S are uniquely
defined selection rules on P(S). In convex environments, the difference is naturally
interpreted as efficiency versus proportional fairness. In nonconvex environments,
however, an additional coordination problem arises: multiple efficient candidates coexist
across branches, and a product-efficient solution may land on an extreme.

5.2 Why the behavioral layer determines implementability and
legitimacy

The behavioral layer is not treated as a denial of rationality, but as an implementability
supplement. In repeated or relationship-based interactions, a one-shot surplus-
maximizing outcome can be rejected, renegotiated, or punished via future terms (wider
spreads, stricter margin, reduced willingness to provide liquidity) if it is perceived as
excessively asymmetric. Implementability is therefore associated with outcomes that are
publicly defensible, predictable, and compatible with reputational capital. Proportional
rules such as K-S are often more readable and less vulnerable to being attacked as
arbitrary.

5.3 Coordination readability in nonconvex settings: K-S as regime-
-selection

Under regime nonconvexity, Pareto efficiency does not determine which branch should
be selected. The K-S construction is therefore interpreted as a publicly reproducible
regime-selection rule: if the ray r(t) = d + t(u*—d) intersects the Pareto envelope in
a unique point, a single compromise is determined without additional meta-bargaining
about the regime. This interpretation links the model to coordination reasoning and
motivates H1 as a testable claim rather than a normative statement.

5.4 Implications for five market functions (rational x behavioral)

(1) Price formation. Under rational assumptions and low frictions, competition aggregates
information into prices; cooperation mainly expands S by reducing costs and improving
enforceability. Under behavioral frictions (sentiment, framing), implementability can be
enhanced by readable conventions and transparent rules, provided collusion is avoided.

(Il) Capital allocation. Rationally, allocation follows risk-adjusted returns and information;
cooperation reduces due-diligence and information costs, expanding feasible portfolios.
Behaviorally, benchmarking, reputational constraints, and herding can favor legitimate
proportional compromises when continuity of cooperation dominates short-run
extremes.

(Il Risk transfer. Rationally, derivatives and clearing allocate risk to those best able to
bear it; standardization is embedded cooperation. Behaviorally, loss and ambiguity
aversion can amplify regime shifts; proportional governance may support participation
but may create moral hazard if misread as an implicit guarantee.
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(IV) Liquidity. Rationally, liquidity provision is priced via spreads and inventory risk;
cooperationreducesfrictions and expands feasible volumes. Behaviorally, liquidity is trust-
sensitive and may evaporate under stress; market-making obligations and reputational
commitments increase implementability, supporting the use of proportional, readable
conventions in repeated settings.

(V) Trading volume and holding periods. Rationally, lower costs raise volume and
shorten holding periods; cooperation improves infrastructure and competition improves
execution. Behaviorally, overtrading and attention-driven trading can generate excess
volume; co-opetition should therefore be evaluated not only by cost efficiency but by
implementability and welfare under realistic behavior.

5.5 Limitations and robustness

The model treats d and u* as exogenous reference points. In practice, outside options and
aspirations can be endogenous to institutional design and market power. Nonconvexity
is a stylized representation of regime structure; the shape of A U B must be calibrated
for the domain. Cooperation must be sharply distinguished from collusion: the model’s
cooperative layer concerns S-expansion (friction reduction, infrastructure), not joint
fixing of outcomes against third parties.

Robustness is assessed by sensitivity to (i) shifts in d, (ii) alternative definitions of u*, (iii)
changes in curvature of P(S) in convex cases, and (iv) depth and location of the nonconvex
‘valley’ These changes determine whether NS selects an extreme and whether the K-S
intersection remains unique.

Conclusion

Co-opetitioninfinancial markets has been formalized as a two-layer structure: cooperation
expands the feasible set S, while competition or convention selects a point on the Pareto
frontier P(S). The rational benchmark compares NS and K-S as two replicable axiomatic
selections. In convex settings, the differenceis naturally interpreted as a trade-off between
product efficiency and proportional fairness. In regime-nonconvex settings, the problem
is not only to select an efficient point, but also to coordinate on a regime. The ray-based
K-S construction provides a publicly reproducible candidate for such coordination.

From a rational viewpoint, the benchmark clarifies where candidate agreements lie
and how the outcome shifts with the selection criterion. From a behavioral viewpoint,
implementability is shaped by legitimacy, renegotiation risk, and reputational costs.
In repeated financial interactions-OTC relationships, RFQ execution, market making-
excessive asymmetry can undermine future cooperation, widening spreads, tightening
margin, or reducing liquidity provision. Proportional outcomes are therefore interpreted
as potentially more implementable, not merely more equitable.

The coordination interpretation does not claim that markets always implement K-S.
Instead, it yields a falsifiable hypothesis: in relationship-based and regime-nonconvex
environments, observed agreements should more often resemble proportional (K-S-
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like) selections than product-efficient extremes. A minimal observational, structural, and
experimental verification design has been provided to keep the claim falsifiable.
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Appendix A (mathematically stronger formulation)

A technically stronger formulation is provided to render the existence and uniqueness
claim for the intersection of the ray r(t) = d + t(u*—d) with the Pareto envelope P(S) forma-
lly correct. For scope reasons, only a sketch is used in the main text.

Proposition A1 (existence and uniqueness of the ray—envelope intersection). Let S be
a non-empty compact subset of RA2, and let P(S) be its Pareto envelope. Let d € S be
the disagreement point and let u* € RA2 satisfy u* > d (componentwise strict). Assume
a continuous parametrization p:[0,1] = P(S) with p(0) = p_min and p(1) = p_max, such that
p, is nondecreasing and p, is nonincreasing. Define g(t) = det[p(t)—d, u*—d]. If p(0) and p(1)
lie on opposite sides of the line L = {d+tau(u*—d) : tau € R}, then there exists t_bar € [0,1]
such that p(t_bar) lies on the ray r(tau) = d + tau(u*—d), tau > 0. If moreover g is strictly
monotone on [0,1], the intersection point is unique.

Proof. Continuity of p implies continuity of g. Opposite signs of g(0) and g(1) yield
existence of t_bar with g(t_bar) = 0 by the intermediate value theorem.Then p(t_bar)-d is
linearly dependent with u*—d, hence p(t_bar) lies on L. Under standard feasibility ordering
(d < =p(t)) and u* > d, tau = 0 can be selected so that p(t_bar) = d + tau(u*—d). Strict
monotonicity of g implies uniqueness of the root on [0,1]. QED

Note. This is one convenient technical route. Alternatively, P(S) can be projected onto the
ray r and compactness can be used to ensure existence of a maximal tau; uniqueness then
requires additional conditions excluding multiple tangency points (e.g., suitable quasi-
concavity or monotonicity of the envelope in the given direction).
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Appendix B (numerical illustration values)

Calibration note (Cernik, 2025b; demonstrational benchmark). The numerical illustration
uses a transparent normalization: the disagreement point is d = (0,0) and the utopia
reference is u* = (10,10). These values are not treated as measured market objects; they
are scaling anchors that make the NS and K-S constructions directly reproducible.

Computation of benchmark values. In the convex case, the frontier is represented by a
smooth discretized curve; NS maximizes the Nash product (u;—d,)(u,—d,), while K-S is
computed as the Pareto point closest to the ray d+t(u*—d). In the regime-nonconvex
case, the Pareto envelope is represented by two discretized branches A U B and the same
computations are applied.

Link to verification. In a real experiment, participants would choose an agreement point
u from the displayed task objects (d, u*, and the discretized envelope). The resulting
observations would be evaluated by the metrics D_KS, D_NS, and A(u) defined in Section
4.2 and structured according to Appendix C.

Table B1 reports the calibration used in the benchmark examples and provides an explicit
numerical reference for replication.

Table B1: Numerical values for the convex and regime-nonconvex illustrations used in
this paper

Case d u* uhs uks Nash Notes
product

Convex (0.000000, |(10.000000, |(5.775862, |(6.086207, |38.490008 |NS/K-S
benchmark [0.000000) |10.000000) |6.663942) |6.295809) comparison

Regime- (0.000000, |(10.000000, |(10.000000, |(6.285714, |55.000000 |K-S focal
nonconvex |0.000000) 10.000000) [5.500000) |[6.428571) rule
(AUB)

Source: Own elaboration based on Cernik (2025b)
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Appendix C (experimental dataset schema)
Table C1 defines the minimal dataset schema for the proposed experiment. The variables
are sufficient to record treatment assignment, participant choices, and the derived metrics

needed to test H1 across repetition and reputation treatments.

Table C1: Dataset schema for the experimental module (Variant 1)

Variable Type Description Example
participant_id int Unique participant 17

identifier
treatment str one_shot_ repeated_reputation

anonymous /
one_shot_reputation
/ repeated_
anonymous /
repeated_reputation

round int Round index within |6
participant session
task_id int Task identifier (links |2

to task_meta.csv and
envelope_points.csv)
point_idx int Index of the selected |1
point within
envelope_points.csv
ul_choice, u2_choice | float Chosen agreement (6.29, 6.43)
point on the
envelope
D_KS float Distance to K-S 0.21
benchmark
D_NS float Distance to Nash 1.03
benchmark
A_asymmetry float Proportional 0.07
asymmetry A(u)
KS_like int Indicator: 1 if D_KS 1
<D_NSelse0

Source: Own elaboration
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Appendix D (simulated pilot illustration of the metrics)

Table D1 provides selected rows from the simulated pilot file (choices_simulated_pilot.
csv). The rows are illustrative only; they demonstrate how D_KS, D_NS, A(u), and KS_like
are computed and stored before real experimental observations are collected.

Table D1: Selected rows from the simulated pilot sample showing computed metrics

participant_ | treatment | round | task_ | ul_choice |u2_ D_KS D_NS A_ KS_

id id choice asymmetry | like

1 one_shot_ |1 1 6.396552 |5.908413 | 0.496376 | 0.977793 | 0.048814 |1
anonymous

1 one_shot_ |2 2 9.142857 |5.714286 | 2.945075 | 0.883523 | 0.342857 |0
anonymous

1 one_shot_ |3 1 6.396552 |5.908413 | 0.496376 | 0.977793 | 0.048814 |1
anonymous

1 one_shot_ |4 2 7.142857 |6.214286 |0.883523 | 2.945075 | 0.092857 1
anonymous

2 repeated_ |1 1 5.775862 |6.663942 | 0.481493 | 0.000000 | 0.088808 |0
reputation

2 repeated_ |2 2 6.285714 |6.428571 | 0.000000 | 3.828598 [ 0.014286 |1
reputation

2 repeated_ |3 1 6.086207 |6.295809 | 0.000000 | 0.481493 | 0.020960 |1
reputation

2 repeated_ |4 2 6.571429 |6.357143 | 0.294508 | 3.534091 [ 0.021429 |1
reputation

3 one_shot_ |1 1 6.086207 |6.295809 | 0.000000 | 0.481493 | 0.020960 |1
anonymous

3 one_shot_ |2 2 10.000000 | 5.500000 |3.828598 | 0.000000 | 0.450000 |0
anonymous

Source: Simulated data; own elaboration
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Appendix E
(graphical demonstration of the experimental module)

This appendix provides a reader-oriented visual demonstration of the model. It links
the calibration from Appendix B and the data structure from Appendices C-D to the
graphical representation of rational benchmarks, regime nonconvexity, and behavioral
implementability.

Calibration and provenance of the illustrative data. Table E1 restates the normalization
used in the figures. The disagreement point d = (0,0) and the utopia reference u* = (10,10)
are illustrative anchors; the feasible frontiers are discretized examples constructed to
demonstrate the computations, not empirical market estimates.

Table E1: Numerical calibration and benchmark values

Case d u* u_NS u_Ks Nash product
Convex (0,0) (10,10) (5.7759, (6.0862, 38.4900
benchmark 6.6639) 6.2958)

Regime- (0,0) (10,10) (10.0000, (6.2857, 55.0000
nonconvex 5.5000) 6.4286)

AUB

Source: Own elaboration based on Cernik (2025b)

Interpretation. The benchmark solutions NS and K-S represent the rational layer; the
regime-nonconvex envelope illustrates the coordination problem; and the simulated
choices show how behavioral implementability can be operationalized by distances to
the benchmarks.

NOTICE (Rational benchmarks in a convex environment). Figure E1 shows the baseline

case in which NS and K-S can be computed mechanically from the same publicly known
objects: S, d, and u*. The ray d—=u* makes the K-S construction transparent.
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Figure E1: Convex benchmark: the feasible frontier with d = (0,0), u* = (10,10), and the NS
and K-S benchmark points
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Source: Own elaboration

Note on regime branches A and B. The branches denote regime-specific Pareto-
efficient components. They are plotted separately because the efficient envelope may
be disconnected even if the underlying feasible regimes overlap in a Pareto-dominated
interior region. The coordination problem is therefore to select both a regime and an
outcome on P(S).

NOTICE (Coordination problem under regime nonconvexity). Figure E2 shows that Pareto
efficiency alone does not determine the branch on which agreement should occur. The
K-S ray-intersection is used as a publicly reproducible focal candidate because both
parties can reconstruct it from d and u*.

The figure plots only the Pareto-efficient envelope P(S). The full feasible regions are

omitted because the NS/K-S computations and the experimental choice task require the
efficient boundary, not the dominated interior.
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Figure E2: Regime-nonconvex A U B: the coordination problem, with K-S identified by
the ray from d to u* and NS located on the product-efficient branch. The K-S point is the
focal candidate given by the ray-intersection
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NOTICE (Behavioral implementability as observable choices). Figure E3 shows how the
experimental module records choices relative to NS and K-S. Behavioral implementability

is operationalized by D_KS, D_NS, and A(u), as defined in Section 4.2.

As in Figure E2, the plot focuses on the Pareto-efficient branches because all benchmark
points and recorded choices are evaluated on that envelope.
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Figure E3: Simulated pilot choices on the regime-nonconvex task. The plot shows how

participant choices can be recorded relative to NS a

nd K-S under different treatments
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NOTICE (Coordination outcome summarized). Figure E4 reports the share of choices
classified as K-S-like, for example by the criterion D_KS < D_NS. The figure illustrates the
intended reporting format; it is not presented as market-wide empirical evidence.
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Figure E4: Simulated pilot summary: mean KS_like share by treatment. This demonstrates
how coordination-oriented outcomes can be summarized within the limited scope of the
article.

1.0
Metric shown: mean of K5_like = 1[Dys < Dusl
0.80
0.8 1
7

v
E 0.6
W
<
»
w
c
g 0.4 0.35
=

0.2 1

0.0 . , 4

one-shot, repeated,
anonymaous reputational

Source: Own elaboration

Generation of pilot data. The simulated pilot uses the same d, u*, and discretized feasible
sets as the benchmark example. Each simulated row stores the chosen point u and the
derived metrics D_KS, D_NS, A(u), and KS_like. In the actual experiment, these simulated
entries would be replaced by observed participant choices.

Table E2: Simulated pilot summary by treatment

treatment mean_D_KS | mean_D_NS | mean_A mean_KS_ n
like

one_shot_ 1.6319 1.043 0.2057 0.35 20

anonymous

repeated_ 0.5551 1.8589 0.0734 0.8 20

reputation

Source: Simulated data; own elaboration
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Scope of the demonstration. The article does not claim broad empirical testing of financial
markets. The appendix demonstrates how empirical material would be generated and

processed: the calibration, benchmark values, feasible-set geometry, and observation
schema are made explicit for replication.
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