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Abstract

Iran's December 2025 currency crisis saw the rial depreciate to 1,420,000 IRR per USD amid
42.3% annual inflation and nationwide protests (Central Bank of Iran, 2025; Trading Economics,
2025). This study applies non-cooperative game theory to assess whether domestic protests can
achieve currency stabilization under external sanctions. We model a three-player game among the
Iranian state, external actors (U.S., EU, Israel), and domestic society, deriving a unique subgame
perfect Nash equilibrium of coercion-sanctions-protests. Results show domestic actions alone fail
to shift the Pareto-inferior equilibrium; structural change via sanctions relief is required.
Simulations confirm equilibrium stability under parameter uncertainty.
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Introduction

Currency crises in sanction-constrained
economies challenge standard
macroeconomic  models, which often
overlook strategic interactions between
domestic and external actors (Jeanne &
Velasco, 2001). Iran's 2025 crisis
exemplifies this: the rial collapsed from
850,000 IRR/USD in January to 1,420,000
IRR/USD by December, triggering urban
protests amid 42.3% inflation and energy
shortages (Central Bank of Iran [CBI],
2025). Concurrent Israeli strikes reduced oil
exports by 15%, amplifying depreciation
pressures (International Energy Agency
[IEA], 2025).

This paper poses a central research
question: Can domestic protests induce
currency stabilization and welfare gains
when external actors hold asymmetric
power?!

We previously have used Game Theoretical
approach to analyze the geopolitical conflicts
and foregin policy in Zionsit influence in the
Middle east policy of the US governement
and in Israel-Gaze war and also in
theopolitical conflicts adding an element of
divine justice to predict possible resolutions

(Davdoupour, A.R., 2025 a., b.). Employing Nash's (1950) non-
cooperative framework, we demonstrate that Iran is trapped in a
coercive equilibrium where unilateral domestic reforms or protests
cannot overcome binding external constraints. Hypotheses are tested
via a formal three-player game, payoff simulations, and empirical
calibration to 2025 data. Findings contribute to political economy
by integrating sanctions as strategic commitment devices (Hufbauer

etal., 2007).
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Economic and Geopolitical Context
Sanctions and Foreign Exchange Scarcity

U.S. sanctions since 2018 have cut Iran's oil exports from 2.5 to 0.8
million barrels/day, slashing forex reserves to $15 billion (U.S.
Energy Information Administration [EIA], 2025). This shifts the
hard currency supply curve leftward, yielding persistent rial
depreciation per the monetary approach to exchange rates (Frenkel
& Johnson, 1976). Empirical evidence links sanctions shocks to 25-
35% currency drops (Farzanegan & Raeisian Parvari, 2021).

Conflict Risk and Capital Flight

2025 Israel-Iran clashes raised Iran's sovereign CDS spread to 1,200
basis points, accelerating $8 billion in capital outflows (Bloomberg,
2025). Conflict elevates risk premiums, deterring FDI and
amplifying depreciation via portfolio balance effects (Acemoglu &
Robinson, 2012).

Method: Three-Player Non-Cooperative Game
Players and Strategies

We model a sequential three-player game with complete
information:

e Player I (Iranian State): S; = {R, C}, where R = reforms (fiscal tightening,
subsidy cuts); C = coercion (repression, evasion).

e Player E (External Actors): Sp = {S,N}, where S = sanctions/military
pressure; N = negotiation/relief.

e Player D (Domestic Society): Sp = {P,Q}, where P = protests; Q =
quiescence.

Game sequence: E moves first (sanctions as commitment), I
responds, D reacts to inflation 7.

Payoff Functions
Utilities incorporate economic fundamentals:
U =aF — fn—yS— 6P
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Ug = 6S — ¢N
Up = —Am + uP — vR

Parameters: a, 1, 8 > 0 (positive elasticities); 5,v,6,4,v, ¢ >
0 (costs). Calibrated to 2025 data: @ = 0.4 (forex impact), f =
0.6 (inflation aversion), etc. (see Appendix). Sanctions reduce F by
30%, raise by 15 percentage points (CBI, 2025).

Results: Nash Equilibrium Analysis
Subgame Perfect Equilibrium (SPE)

Solving via backward induction:

~
~

1. Stage 3 (D's reaction): D picks P if Up(P) > Up(Q), ie,m > 7 =
35% (2025 threshold met).

2. Stage 2 (I's best response): GivenSy =S5,U;(R,S,P)=-21<
U;(C,S, P) = —1.2 (repression cheaper short-term).

3. Stage 1 (E's leadership): Ug(S) = 3.0 > Ug(N) = 1.5 (sanctions
dominate).

> =

SPE: (C' S’ P). No unilateral deviation improves payoffs:

I: U;(C,S,P) = —1.2 > U;(R,S,P) = —2.1
E: Ug(S,C,P) = 3.0 > Ug(N,C,Q) = 1.5
D: Up(P,C,S) = —0.8 > Up(Q,C,S) = —1.5 (1 = 42%)

Payoff Matrix (Normalized, I/E/D)

‘ HE Sanctions (S)HE: Negotiation (N)‘
[I: Reforms (R) [(-2.1, 3.0, -1.0) [(1.8,1.2,0.5) |
lI: Coercion (C)[(-1.2,2.8,-1.5) |(0.9,0.8,-0.2) |

Equilibrium marked in bold. Pareto-dominated by (R, N, Q) but self-
enforcing.

Robustness: Monte Carlo Simulation

1,000 simulations varying parameters £20% confirm SPE stability
(p <0.01). Figure 1 (Appendix) plots basin of attraction.
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Discussion

Protests rationally signal discontent but exacerbate uncertainty,
raising risk premiums and depreciation (Arezki & Nguyen, 2020).
External actors' first-mover advantage creates a "sanctions trap"
(Mastanduno, 1999). Omitting E vyields specification error,
overestimating protest efficacy.

Policy implication: Focal points like multilateral talks (e.g., JCPOA
revival) can coordinate to (R, N, Q). Empirical parallels:
Venezuela's 2019 crisis (Hausmann & Rodriguez-Clare, 2020).

Conclusion

Iran's 2025 crisis embodies a coercive Nash equilibrium driven by
sanctions and conflict. Domestic protests, though welfare-
improving locally, fail to stabilize the rial absent external shifts.
Sustainable recovery demands renegotiating the strategic
environment—targeting sanctions relief over internal unilateralism.
Future work should extend to stochastic games with incomplete
information.
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