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One of the topics that have attracted researchers' attention in recent decades is
the analysis of the strategic interaction between fiscal and monetary authorities,
with emphasis on the role of a third actor—foreign exchange market
interventionists—in achieving stability in key economic indicators, particularly
in the foreign exchange market. The purpose of this study is to design a model
based on game theory involving three economic actors. In this paper, we aim to
minimize the influence of the speculator on the economy. The government aims
to achieve maximum economic growth by implementing financial policies.
Meanwhile, the central bank focuses on maintaining price stability through its
monetary policies. Additionally, speculators look to generate the highest profits
by actively intervening in the currency market. To achieve this, we will analyze
the Nash equilibrium and the unilateral support equilibria in the game using a
modified logistic function. In the Nash equilibrium, each player individually
tries to maximize their own benefit. In contrast, in unilateral support equilibria,
each player seeks to maximize their own profit (or minimize their own loss)
while supporting the player they are backing. The design of this game has been
analyzed in six scenarios. The results of this game-theoretic analysis reveal that,
among the six designed scenarios, the first and fifth scenarios—specifically, the
main game and the scenario where the government and central bank mutually
support each other—exhibit the lowest possible level of involvement by
currency market speculators. In these cases, unilateral support equilibria emerge,
wherein both the government and the central bank adopt contractionary fiscal
and monetary policy strategies to minimize their respective losses.
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Introduction

In recent decades, numerous studies have considered the interactions between monetary and fiscal
policymakers using a game theory framework. These studies aim to determine under what rules and
conditions—and through which policy instruments—the two authorities to achieve optimal economic
outcomes. In addition, the interaction among these policymakers is crucial, and the role of speculators
and foreign exchange market participants as a third key actor is essential. Economic literature suggests
that speculators play a crucial role in stabilizing abrupt fluctuations in government bond values and
mitigating rapid increases in public debt during financial crises, which is essential in the interplay
between monetary and fiscal policymakers.

Therefore, this study aims to develop a game-theoretic model involving three key economic actors: the
government, the central bank, and foreign exchange market speculators. The objective of this framework
is to minimize the disruptive role of speculators in the economy. In this game, the government pursues
maximum economic growth through fiscal policy, the central bank focuses on price stability via
monetary policy, and speculators aim to maximize profits by aggressively intervening in the foreign
exchange market.

Methodology

Game theory is an analytical framework and mathematical theory that studies strategic interactions
among players, where each player's choices influence the outcomes for others. In this framework, the
actions of each player depend not only on their own decisions but also on the choices of their
competitors.
Unlike previous studies that focused solely on two-player games and derived the Nash equilibrium for
monetary-fiscal policy interactions, this research introduces a third strategic actor: foreign exchange
market speculators. By incorporating this additional player, we analyze the extended consequences of
the policy game. Furthermore, while existing literature has primarily explored the Nash equilibrium in
mixed policy games, this study also investigates the unilateral support equilibrium. Additionally, we
evaluate the role of this equilibrium within the framework of a modified logistic function, providing
new insights into the dynamics of strategic policymaking. In a unilateral support equilibrium, each
player supports exactly one other player and is supported by exactly one other player. This differs from
a Berge equilibrium, where each player is supported collectively by the group of all other players rather
than individuals.
To analyze these equilibria, we employ a modified logistic function to compare the Nash equilibrium
and unilateral support equilibrium in our game framework:
e Inthe Nash equilibrium, each player acts independently to maximize their own payoff.
e Inthe unilateral support equilibrium, each player aims to maximize the payoff (or minimize
the loss) of the specific player they support rather than their own.
Accordingly, the basic form of the logistic function can be represented in the following form:
u
fx) = T fevGx)
To analyze the strategic interactions among these players, we assume that the objectives of the
government, central bank, and speculators depend not only on their own policy instruments but also on
those employed by the other actors. Consequently, we model this as a strategic policy mix game between
the three players. The payoff matrix in this game is constructed to analyze the relevant economic
parameters specific to Iran's economy. For this matrix, we assume each player (government, central
bank, and speculators) can adopt one of three strategic approaches: minimal, maximal, or balanced
policy interventions.
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Results and Discussion

The game was analyzed under six distinct scenarios. The results indicate that in the first and fifth
scenarios—specifically, the main game and the mutual support game (where the government supports
the central bank and vice versa)—speculators' interference in the economy is minimized. In these
scenarios, the unilateral support equilibrium emerges, with the government and central bank
adopting contractionary fiscal and monetary policies to minimize their respective losses. The fifth
scenario is a favorable situation where the government and the central bank do not provide any support
to the speculator and do not seek to maximize its profit but seek unilateral support to achieve the goals
of economic growth and inflation stability. Additionally, in the Nash equilibrium, the government
employs a contractionary fiscal policy while the central bank implements an expansionary monetary
policy.

Based on these findings, we recommend that economic policymakers establish tripartite supervisory
alliances among the government, the central bank, and foreign exchange market regulatory bodies. Such
collaboration can implement actionable measures to mitigate currency fluctuations and promote stable
economic equilibrium.
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\A4

Jal g2 )b :(¥) s yilo

E; E, E,
Ry R, Rs R, R, Rs R, R, Rs
Dy 0/0034,0/1033,0/1822 0/0037,0/0977,0/1795 0/0040,0/0923,0/1769 0/0031,0/1021,0/1875 0/0034,0/0966,0/1848 0/0037,0/0912,0/1822 0/0028,0/1009,0/1929 0/0031,0/0954,0/1902 0/0034,0/0901,0/1875
D, 0/0037,0/1037,0/1811 0/0040,0/0982,0/1785 0/0044,0/0928,0/1758 0/0034,0/1025,0/1864 0/0037,0/0970,0/1838 0/0040,0/0917,0/1811 0/0031,0/1014,0/1918 0/0034,0/0959,0/1891 0/0037,0/0906,0/1864
D. 0/0041,0/1042,0/1801 0/0044,0/0987,0/1774 0/0048,0/0933,0/1748 0/0038,0/1030,0/1854 0/0041,0/0975,0/1827 0/0044,0/0921,0/1800 0/0035,0/1018,0/1907 0/0038,0/0964,0/1880 0/0041,0/0910,0/1853
299 59 b :(F) o yilo
E; E, Eg
R, R, Rs R, R, Rs R, R, Rs
Dy 0/1822,0/0034,0/1033 0/1795,0/0037,0/0977 0/1769,0/0040,0/0923 0/1875,0/0031,0/1021 0/1848,0/0034,0/0966 0/1822,0/0037,0/0912 0/1929,0/0028,0/1009 0/1902,0/0031,0/0954 0/1875,0/0034,0/0901
D, 0/1811,0/0037,0/1037 0/1785,0/0040,0/0982 0/1758,0/0044,0/0928 0/1864,0/0034,0/1025 0/1838,0/0037,0/0970 0/1811,0/0040,0/0917 0/1918,0/0031,0/1014 0/1891,0/0034,0/0959 0/1864,0/0037,0/0906
D3 0/1801,0/0041,0/1042 0/1774,0/0044,0/0987 0/1748,0/0048,0/0933 0/1854,0/0038,0/1030 0/1827,0/0041,0/0975 0/1800,0/0044,0/0921 0/1907,0/0035,0/1018 0/1880,0/0038,0/0964 0/1853,0/0041,0/0910
Pow S¢d )b :(B) i yilo
Ey E, Es
R, R, R, R, R, R, R, R, R
D, | 0/1822,0/1033,0/0034 | 0/1795,0/0977,0/0087 | 0/1769,0/0923,0/0040 | 0/1875,0/1021,0/003L | 0/1848,0/0966,0/0034 | 0/1822,0/0912,0/0037 | 0/1929/0/1009,0/0028 | 0/1902,0/0954,0/0031 | 0/1875,0/0901,0/0034
D, | 0/1811,0/1037,0/0037 | 0/1785,0/0982,0/0040 | 0/1758,0/0928,0/0044 | 0/1864,0/1025,0/0034 | 0/1838,0/0970,0/0037 | 0/1811,0/0917,0/0040 | 0/1918,0/1014,0/0031 | 0/1891,0/0959,0/0034 | 0/1864,0/0906,0/0037
D, | 0/1801,0/1042,0/0041 | 0/1774,0/0987,0/0044 | 0/1748,0/0933,0/0043 | 0/1854,0/1030,0/0038 | 0/1827,0/0975,0/0041 | 0/1800,0/0921,0/0044 | 0/1907,0/1018,0/0035 | 0/1880,0/0964,0/0038 | 0/1853,0/0910,0/0041




1F+F 099 0 ylos (0 /90 0590 colais] 50 )5 sloa JLii

YA

eIk g )lew ((F) o yilo

Ey E; E3
Ry R, R3 Ry R, R3 Ry R, R3
D, 0/0034,0/1822,0/1033 0/0037,0/1795,0/0977 0/0040,0/1769,0/0923 0/0031,0/1875,0/1021 0/0034,0/1848,0/0966 0/0037,0/1822,0/0912 0/0028,0/1929,0/1009 0/0031,0/1902,0/0954 0/0034,0/1875,0/0901
D, 0/0037,0/1811,0/1037 0/0040,0/1785,0/0982 0/0044,0/1758,0/0928 0/0034,0/1864,0/1025 0/0037,0/1838,0/0970 0/0040,0/1811,0/0917 0/0031,0/1918,0/1014 0/0034,0/1891,0/0959 0/0037,0/1864,0/0906
D, 0/0041,0/1801,0/1042 0/0044,0/1774,0/0987 0/0048,0/1748,0/0933 0/0038,0/1854,0/1030 0/0041,0/1827,0/0975 0/0044,0/1800,0/0921 0/0035,0/1907,0/1018 0/0038,0/1880,0/0964 0/0041,0/1853,0/0910
s (592 b (V) g yilo
Ey E, E3
Ry R, R3 Ry R, R3 Ry R, R3
D, 0/1033,0/0034,0/1822 0/0977,0/0037,0/1795 0/0923,0/0040,0/1769 0/1021,0/0031,0/1875 0/0966,0/0034,0/1848 0/0912,0/0037,0/1822 0/1009,0/0028,0/1929 0/0954,0/0031,0/1902 0/0901,0/0034,0/1875
D2 0/1037,0/0037,0/1811 0/0982,0/0040,0/1785 0/0928,0/0044,0/1758 0/1025,0/0034,0/1864 0/0970,0/0037,0/1838 0/0917,0/0040,0/1811 0/1014,0/0031,0/1918 0/0959,0/0034,0/1891 0/0906,0/0037,0/1864
D3 0/1042,0/0041,0/1801 0/0987,0/0044,0/1774 0/0933,0/0048,0/1748 0/1030,0/0038,0/1854 0/0975,0/0041,0/1827 0/0921,0/0044,0/1800 0/1018,0/0035,0/1907 0/0964,0/0038,0/1880 0/0910,0/0041,0/1853
s (593 3L 1(A) (p yilo
Ey E, E3
Ry R, R3 Ry R, R3 Ry R, R3
D1 0/1822,0/1033,0/0034 0/1795,0/0977,0/0037 0/1769,0/0923,0/0040 0/1875,0/1021,0/0031 0/1848,0/0966,0/0034 0/1822,0/0912,0/0037 0/1929,0/1009,0/0028 0/1902,0/0954,0/0031 0/1875,0/0901,0/0034
D2 0/1811,0/1037,0/0037 0/1785,0/0982,0/0040 0/1758,0/0928,0/0044 0/1864,0/1025,0/0034 0/1838,0/0970,0/0037 0/1811,0/0917,0/0040 0/1918,0/1014,0/0031 0/1891,0/0959,0/0034 0/1864,0/0906,0/0037
D, 0/1801,0/1042,0/0041 0/1774,0/0987,0/0044 0/1748,0/0933,0/0048 0/1854,0/1030,0/0038 0/1827,0/0975,0/0041 0/1800,0/0921,0/0044 0/1907,0/1018,0/0035 0/1880,0/0964,0/0038 0/1853,0/0910,0/0041




