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The purpose of this study is to investigate the interaction of behavior between
two important players in the economy, namely the government and the central
bank, despite the uncertainty of the government in achieving a certain level of
budget. The goal of the government is to achieve the highest growth of the
economy with the help of budgetary tools, and the goal of the central bank is to
stabilize prices using the policy tool of interest rates. The existence of
independence between two authorities was analyzed in the framework of two
non-cooperative games and the leader-follower game (Stackelberg) based on the
existing parameters in Iran's economy. The results of this research show that
both the government's response to the increase in the political interest rate and
the central bank's response to the increase in the government's budget deficit are
expansionary. On the other hand, in the Nash equilibrium, an increase in the

Keywords: uncertainty variable of the government causes an increase in the loss function of
Nash equilibrium, the government and the central bank. Moreover, the change in the weight
Stackelberg equilibrium, attributed to inflation by the financial authority in the constraint function causes
monetary policies, the government's policy instrument to decrease in the Nash equilibrium.
financial policies, Therefore, it is recommended for both policies to always give significant weight
government budget, to the inflation rate in their loss function in presenting their policy package and
uncertainty try to present a game in the case of independence of two politicians, in which the
JEL Classification: government plays the role of the leader and the central bank should play the role
C72,E52, E6, 053 of follower.
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1. Introduction

The issue of strategic interaction between
the government and the central bank has
been discussed and investigated as an
important  issue among economic
theorists  during recent decades.
Economic theorists in the framework of
different analytical techniques, including
game theory, are looking for an answer to
the question, under what rule, game, and
by which policy tool can two monetary and
financial policymakers interact or
coordinate policy with each other in the
best way achieving economic and stable
results. On the other hand, one of the
challenges faced by the government in
Iran's economy in recent decades is
achieving a certain and predetermined
level of the budget, which has caused the
deviation of the approved budget revenues
from their actual values. This has provoked
uncertainty in the government in
achieving the desired revenues and the
financial authority's inability to stabilize
the budget deficit and debt. An increase in
the budget deficit and weakness in
financial policies can lead to an increase in
the interest rate of money by the central
bank and, as a result, an expected increase
in inflation. In this study, the role of
uncertainty in determining a certain level
of the government's budget as a
measurement error has been entered into
the model of strategic confrontation
between the monetary and financial
authority and the consequences of this
change will be analyzed.

2. Methods

The game between two monetary and
financial authorities was analyzed in the
framework of a non-cooperative game and
a leader-follower game. For this purpose,
the best response functions, Nash and

Stackelberg equilibrium, were extracted
through the loss functions and constraints
for two policymakers and their solution,
and then simulation was done based on
the existing parameters in Iran's economy.
In this part, it is assumed that there are
two players named government (financial
position) and central bank (monetary
position) in this game, each of which has
its own independent goals and will use
various tools to achieve them. The
government aims to achieve the highest
possible GDP growth, while the central
bank tries to target inflation to ensure
price stability. Each authority uses
different policy tools to achieve its goals,
such that the government will use the
budget tool (deficit or surplus) and the
central bank will use the interest rate tool.

3. Finding

The results show that in order to achieve
the highest economic growth by the
financial authority, the best response of
the government to the increase in the
interest rate of the central bank is to
increase the level of the budget deficit in
the economy. Moreover, with the increase
of expansionary financial policies, the
central bank also reacts to it with
expansionary monetary policies. In
addition, if the weight assigned to the
interest rate by the monetary authority
increases in the constraint function, it will
cause the central bank's loss function to
decrease and also move the equilibrium
interest rate to the negative side.

4. Conclusion

In this game, it is assumed that the goal of
the government is to achieve the highest
economic growth with the help of
budgetary tools and the goal of the central
bank is to stabilize prices using the policy
tool of interest rates. Both the central bank
and the government are actors in the
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decision, independent, and react optimally
to each other's best decisions. After
extracting the reaction function of the
government and the central bank in two
games, as well as the Nash and Stackelberg
equilibrium equations, the equilibrium
paths have been simulated based on the
parameters of Iran's economy. The results
of this research show that the
government's best response to the central
bank's interest rate increase is an
expansionary fiscal policy. Also, in the
Nash equilibrium based on the equal
interest rate and budget deficit, the
budget deficit level is 0.16 and the
equilibrium interest rate is zero. On the
other hand, with the increasing
uncertainty of the government in
achieving the budget deficit level, the loss
function of the government and the
central bank increases. Other results of

this research show that based on basic
parameters, the government's loss
function when the government acts as a
leader is lower than when the central bank
acts as a leader in the game.
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