Novel Explorations in Computational Science and Behavioral Management Number of tables 09

Vol. 4, Issue 2, 2027, pp. 00-00

https://necsbm.shandiz.ac.ir

RESEARCH ARTICLE

Number of references 24
Number of figures 03

/y—1\.

\L P-ISSN: 2981-1694 E-ISSN: 2981-1015
> This is an open access article under the

NECSBM - gy nC

Stability Test of Inefficient Nash Equilibria in Firms
Listed on the Tehran Stock Exchange

Mohammad Hoseinpur
Accounting Department qaenat branch islamic azad university qaenat Iran.

Seyed Mahmoud Mousavi Shiri hassan abadi *
Accounting department, Payame Noor University, [ran.

Mahmoud Lari Dashtbayaz

Department of Accounting, Faculty of Economics and Administrative Sciences, Ferdowsi University of Mashhad, Mashhad, Iran.

Article History

Received: 03 July, 2026
Revised: 27 July, 2026
Accepted: 27 July, 2026

Keywords

Inefficient Nash
equilibrium,

behavioral persistence,
Information asymmetry,
managerial transitions,
stock price crash risk,
discretionary accruals,
modified Jones model,
Markov chain.

Abstract

This study aims to examine the stability of inefficient Nash equilibria and analyze
asymmetries in managerial behavioral transitions among firms listed on the Tehran Stock
Exchange. Using financial data from 109 firms over the period 2014-2023, managerial
behavior was assessed through discretionary accruals as an indicator for distinguishing
between honest and opportunistic behavior, along with stock price crash risk. Discretionary
accruals were estimated using the Modified Jones model, and the dynamics of behavioral
transitions were analyzed through a Markov chain model. In addition, independent sample
t-tests and comparative analyses were employed to examine differences among behavioral
groups. The results indicate that, over the entire study period, the frequency of states
associated with honest managers exceeded that of opportunistic managers. However,
among the four defined behavioral states, the inefficient Nash equilibrium exhibited the
highest level of persistence and, in some years particularly between 2017 and 2019—
experienced complete stability. The findings also reveal that, in most years, there is no
statistically significant difference between firms in the inefficient Nash equilibrium and other
firms in terms of the mean level of discretionary accruals. Furthermore, the results of the
supplementary test based on survival analysis indicate that exiting the inefficient Nash
equilibrium is time consuming and costly, suggesting a high degree of persistence in this
state.
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Extended Abstract

Introduction

In financial economics and accounting research,
the interaction between corporate executives and

* E-mail address: mousavil973@pnu.ac.ir

capital market participants is fundamentally
strategic. Rather than operating within a static and
frictionless environment, managers and equity
investors engage in repeated interactions
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characterized by  pronounced information
asymmetry, divergent incentives, and conflicting
objectives. Grounded in non-cooperative game
theory, agency theory, and information economics,
this dynamic frequently converges toward a Nash
equilibrium a behavioral state where no participant
can unilaterally enhance their payoff by altering
their strategy while other actors maintain theirs.
Although classical economic theory often assumes
that continuous market discipline inevitably directs
economic agents toward socially optimal
coordination, strategic gaming under institutional
frictions can precipitate an inefficient Nash
equilibrium. In this Pareto-suboptimal lock-in,
corporate leadership adopts opportunistic financial
reporting strategies while investors rationally
discount disclosures, curtail capital allocation, or
withhold purchase decisions. Consequently, both
parties remain entrenched in a mutually
disadvantageous stalemate that impairs capital
market liquidity, inflates capital costs, and
exacerbates systemic resource misallocation.

The manifestation of such strategic stalemates is
particularly pronounced within emerging capital
markets such as the Tehran Stock Exchange. The
Iranian market environment is characterized by

intense macroeconomic fluctuations, persistent
inflationary pressures, concentrated state and
quasi-state  ownership  structures,  evolving

regulatory frameworks, and relatively developing
investor protection mechanisms.  Within this
setting, managerial myopia and agency conflicts
are substantially heightened, creating fertile ground
for entrenched reporting opportunism. Prior
accounting literature has extensively examined
corporate reporting behavior through static linear
models, primarily focusing on cross-sectional
determinants of accounting accruals or equity crash

risk. However, conventional empirical
methodologies frequently conceptualize
managerial opportunism as an isolated and

episodic event rather than an evolving, path-
dependent behavioral equilibrium. This approach
overlooks the temporal dynamics of how
corporations transition into suboptimal reporting
regimes, why specific entities become locked into
inefficient strategic states, and how persistent these
equilibria remain over extended horizons.

To bridge this fundamental theoretical and
empirical gap, this study investigates the
formation, dynamic stability, and temporal

persistence of inefficient Nash equilibria among
non-financial firms listed on the Tehran Stock
Exchange. Drawing upon non-cooperative game
theory, path-dependence frameworks, and agency
models, this research conceptualizes managerial
and investor interactions as a strategic matrix
defined by managerial reporting disposition
(honest versus opportunistic disclosure) and
investor market action (equity purchase versus
capital withholding). Within this framework, the
inefficient Nash equilibrium is operationalized as
the concurrent presence of managerial opportunism
and investor non-purchase behavior. Specifically,
the investigation addresses two primary empirical
inquiries: first, whether the inefficient Nash
equilibrium  exhibits systemic stability and
temporal persistence over time, acting as a
dynamic attractor rather than a transient market
anomaly; and second, whether discretionary
accounting accruals serve as the primary governing
mechanism driving firm-level transitions into and
out of this inefficient equilibrium.

Methodology

The empirical design of this study is grounded in a
dynamic quantitative framework utilizing balanced
panel data across a comprehensive multi-year
observation window. The initial target population
encompassed all publicly traded enterprises on the
Tehran Stock Exchange. To ensure sample

homogeneity, = methodological validity, and
structural comparability, systematic screening
criteria were executed: financial institutions,

banks, investment vehicles, leasing companies, and
diversified holding entities were eliminated due to
their distinct capital structures, regulatory regimes,
and asset liquidity profiles; continuous listing and
active market trading throughout the observation
timeframe were required, excluding entities
subjected to protracted operational suspensions;
and complete, uninterrupted availability of
financial statements, supplementary corporate
notes, and regular trading data was strictly
enforced. This screening process Yyielded a
balanced sample of non-financial enterprises
observed consistently across consecutive fiscal
periods.
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The empirical operationalization required the
categorization of corporate observations into a
four-state behavioral matrix based on the dual
interaction of managerial reporting choices and
investor transaction decisions. Managerial posture
was classified into honest versus opportunistic
states utilizing complementary accounting and
market proxies: discretionary accruals and stock
price crash risk. Discretionary accruals were
isolated via a modified accrual estimation model,
where firm-specific residual deviations were
benchmarked against industry medians to
distinguish opportunistic earnings manipulation
from neutral financial reporting. Concurrently,
firm-level stock price crash risk was evaluated
using the negative skewness of return distributions
to capture managerial bad-news hoarding
behaviors.  Simultaneously, investor market
behavior was operationalized through trading
indicators, distinguishing active equity purchasing
from strategic investment abstinence.

Intersecting these two strategic dimensions
established four distinct game-theoretic quadrants:

o Group One: Honest Manager with Investor
Non-Purchase (representing market friction
or asset undervaluation);

o Group Two: Honest Manager with Investor
Purchase (the socially efficient and Pareto-
optimal Nash equilibrium);

e Group Three: Opportunistic Manager with
Investor Non-Purchase (the theoretical and
empirical Inefficient Nash Equilibrium);

e Group Four: Opportunistic Manager with
Investor Purchase (speculative market
expansion or successful  managerial
obfuscation).

To examine the dynamic stability, persistence, and
transition behavior of firms across these four
states, a first-order Markov chain modeling
framework was deployed. A stochastic transition
probability matrix was constructed to quantify the
likelihood of corporate migration across behavioral
states between consecutive periods. The long-run
asymptotic behavior and steady-state equilibrium
distribution were derived to capture systemic
convergence. Furthermore, parametric and non-

parametric comparison tests were conducted to
evaluate whether discretionary accrual differentials
statistically explain inter-state migrations. To
evaluate the underlying mechanisms of regime
transitions, the study incorporated supplementary
econometric specifications: polynomial regressions
assessing the persistence of state occupancy
against accounting fundamentals; non-parametric
transition asymmetry tests evaluating directional
switching dynamics; binary logit  models
estimating the comparative marginal effects of
financial drivers on entry versus exit pathways;
and survival duration modeling to determine the
exit velocity from the inefficient equilibrium state.

Results and discussion

Descriptive distribution across the four-quadrant
behavioral space revealed that while socially
efficient coordination represents a substantial
portion of observations, a meaningful segment of
the market remains captured within the inefficient
Nash equilibrium. Temporal tracking demonstrated
that the inefficient equilibrium reached peak
concentration during periods of heightened market
volatility and severe macroeconomic uncertainty.
The estimation of the first-order Markov transition
matrix yielded striking evidence regarding the
short-term stability of the inefficient state. In
multiple fiscal transitions, the probability of
remaining within the inefficient equilibrium
reached complete retention, indicating an absolute
lack of managerial or investor departure from the
suboptimal state. In subsequent intervals, outflow
rates remained severely constrained, with departing
firms predominantly migrating into speculative
opportunistic trading rather than rehabilitating
toward transparent reporting regimes.

The long-run steady-state analysis reinforced these
baseline transition findings. Solving the ergodic
Markov chain limit equations revealed that the
asymptotic steady-state distribution converged
toward an overwhelming concentration within the
inefficient Nash equilibrium. This statistical
convergence confirms that the inefficient state does
not function as an ephemeral, mean-reverting
market aberration; rather, it operates as a powerful
systemic attractor within the Tehran Stock
Exchange. Once corporate managers and market
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participants enter this state, structural inertia
severely inhibits unilateral deviation.
Consequently, the empirical findings provide

robust and unequivocal validation for the first
hypothesis, establishing that the inefficient Nash
equilibrium  exhibits  pronounced temporal
persistence and deep asymptotic stability.

Conversely, empirical testing of the second
hypothesis  yielded unexpected results that
challenge conventional accounting assumptions.
Non-parametric and parametric tests evaluating

whether  discretionary  accrual ~— magnitudes
differentiate transitioning firms from non-
transitioning  entities  yielded  statistically

insignificant differences across the overwhelming
majority of annual cycles. Discretionary accruals
exhibited no consistent explanatory power in
governing firm-level migrations into or out of the
inefficient equilibrium. Consequently, the second

hypothesis ~ was  rejected. Supplementary
polynomial  regressions  corroborated  this
detachment: traditional financial fundamentals
including operating cash flows, reported
profitability, revenue trajectories, and total

leverage failed to explain the probability of state
persistence.

To uncover the latent structural mechanics
governing this equilibrium entrapment,
supplementary dynamic tests were evaluated. The
transition asymmetry test rejected the assumption
of symmetric inter-state mobility. Firms transition
from honest states into opportunistic states with a
significantly higher propensity than the reverse
trajectory, establishing a behavioral ratchet effect.
Binary logit estimations of entry versus exit
mechanics revealed an asymmetric elasticity: while
operating cash flows and leverage influence
transitions, the capacity of cash inflows to
facilitate entry into opportunism markedly exceeds
their ability to stimulate exit toward transparent
reporting. Furthermore, financial leverage exerted
a strong negative effect on structural flexibility,
corroborating duration analysis results indicating
that highly leveraged entities face severe financial
distress frictions that render the rehabilitation of
managerial credibility prohibitively costly, thereby
cementing long-term institutional lock-in.

The theoretical synthesis of these findings offers
profound insights into emerging market realities.

The confirmation of equilibrium persistence
demonstrates that corporate opportunism is deeply
rooted in path dependence and game-theoretic
lock-in. When an institutional environment is
characterized by macroeconomic volatility and
weak legal enforcement, managerial expectations
align around defensive opportunism. Even though
transparent reporting represents the collective
social optimum, an individual manager unilaterally
adopting honesty faces immediate market
penalization if adverse corporate news is fully
recognized while investors remain structurally
skeptical. Thus, non-cooperation emerges as the
dominant rational response. Furthermore, the
empirical rejection of accrual-driven transitions
and the inability of classical accounting
fundamentals to predict persistence indicate that
earnings manipulation in emerging markets is far
more complex than simple accrual adjustments.
Managerial opportunism operates  along
multidimensional institutional, political, and
governance axes such as real activity manipulation,
related-party  transactions, and informal
information networks that supersede standard
accrual measures.

Conclusion

This study provides empirical and theoretical
evidence on the systemic stability, structural
inertia, and transition mechanics of the inefficient
Nash equilibrium within the Tehran Stock
Exchange. By moving beyond static cross-
sectional paradigms, the research integrates non-
cooperative game theory with Markov chain
stochastic processes, modeling corporate reporting
behavior as a dynamic, repeated strategic game
between corporate executives and capital
allocators. The empirical conclusions establish two
fundamental realities: first, the inefficient Nash
equilibrium exhibits strong temporal persistence
and acts as an asymptotic attractor, locking a vast
majority of firms into a suboptimal coordination
trap over the long run; and second, conventional
discretionary accruals and traditional financial
fundamentals are insufficient to explain firm
transitions into or out of this state, demonstrating
that equilibrium entrapment is governed by deeper
structural, institutional, and game-theoretic forces.
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These findings carry critical policy, managerial,
and regulatory implications. Regulators such as the
Securities and Exchange Organization cannot rely
exclusively on standard accrual-based auditing and
static compliance mandates to eliminate reporting
opportunism. Because the inefficient equilibrium is
an asymptotically stable trap with asymmetric
transition barriers, market authorities must design
dynamic structural interventions that actively alter
the payoff matrix for market participants.
Governance reforms should focus on reducing the
institutional cost of managerial rehabilitation,
enhancing the credibility of voluntary disclosures,
and penalizing persistent strategic obfuscation.
Furthermore, independent auditors and audit
committees must incorporate dynamic behavioral
indicators into risk assessments, recognizing that a
firm’s historical trajectory within an opportunistic
state represents a profound structural risk that
transcends standard balance sheet ratios.

The methodological and conceptual innovations of
this research provide a foundation for future
academic inquiry. While this study established a
robust dynamic baseline, future research should
utilize continuous regime-switching and hidden
state modeling techniques to capture latent
managerial behaviors without predetermined
thresholds. Additionally, incorporating machine
learning algorithms applied to textual corporate
narratives and qualitative disclosures could offer
richer behavioral indicators of opportunism.
Further investigation into cross-industry structural
differences and comparative  cross-country
analyses across diverse emerging markets will
deepen the academic understanding of whether
such behavioral lock-ins represent a universal
characteristic of developing economies or an
outcome of specific institutional frameworks.
Ultimately, this research underscores that
achieving genuine capital market efficiency
requires regulatory mechanisms aligned with
game-theoretic realities, capable of permanently
shifting corporate behavior toward transparent and
welfare-maximizing disclosure.
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