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Abstract

According to some common views in macroeconomics, fiscal policy can be effective in
stabilizing the economy and achieving macroeconomic goals. The past few decades have
seen the widespread use of monetary policy tools for this purpose. Since the onset of the
global financial crisis in 2008, there has been a renewed interest in using fiscal policy
as a stabilizing tool. The macroeconomic implications of government expenditures and
revenues and their effects on the overall economic structure have been studied by various
empirical methods in several countries as well as in Iran. In this paper, far from previous
studies, the issue has been implemented using Bayesian structural vector autoregression
(B-SVAR). Because this method takes the previous information into account, the B-SVAR
method is able to make more accurate estimates than other VAR models. Empirical
findings show that government spending and income (income tax) have a limited effect on
macroeconomic variables, including GDP, inflation, private sector consumption, income
tax and total investment, and in the housing sector. Also, the impact of the private sector on
production fluctuations in this model was not confirmed.
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1. Introduction

The most important concern of macroeconomics is developing appropriate and efficient
macroeconomic instruments for achieving economic stability and its goals. Since the
proposal of the Keynesian model, there has been fierce debate over the nature of these
instruments. Monetary and financial policies are the main instruments of macroeconomic
policies that reflect governments’ reaction to business cycles (Mankiw, 2001 and Rena,
2011).

Fiscal policy, which controls the amount and structure of taxes, expenses, and debt
management, is government’s powerful instrument for stabilizing the economy. Fiscal
policy is one of the instruments used by the government in a country to manage its
economy to achieve its desired goals (Medee et al., 2011). Given that Iran faces
fundamental problems, it needs to examine fiscal policy instruments such as taxes and
government spending in detail. Proposing experimental results based on effective models
can help governments in alleviating the problems that people face. Accordingly, in the
present study, for analyzing the fiscal effects, the variables of income tax and government
spendings are used and, in a Bayesian structural vector autoregressive (B-SVAR) model,
their effect on macroeconomics is investigated. In order to avoid the model from being
affected by the lack of observations, and to provide a more accurate picture of the
interaction of income tax and government spending, as variables of fiscal policy, the
Bayesian approach was adopted. In the next step, using investment and private
consumption variables, the role of the private sector on macroeconomic variables was
analyzed. More precisely, the Bayesian estimation of the reduced-form VAR can improve
our understanding of the effects of fiscal policy shocks using prior information and
knowledge.

2. Theoretical Foundations

Fiscal policy, according to one of its broadest definitions, refers to the use of financial
instruments for achieving macroeconomic goals. In this regard, government spending on
goods and services, deferred charges, and tax management can be defined as fiscal policy
instruments. Different methods have been used for identifying fiscal policy shocks. The
narrative approach, as developed by Ramey and Shapiro (1998), separates political events
and concludes that, after an increase in governments’ short-term spending, durable
consumption decreases; while, the short-term consumption shows a slight decrease. Fatas
and Mihov (2001) use a Cholesky ordering and show that an increase in government
spending is typically expansionary, but leads to important changes in the composition of
the production in the form of an increase in private investment, which, before a decrease,
compensates private sector consumption.

3. Materials and Methods

In the present study, to analyze the fiscal effects, the variables of income tax and
government spendings were used, and in a Bayesian structural vector autoregressive (B-
SVAR), their effect on the macroeconomics was examined. Then, using the investment
and private consumption variables, the effect of the private sector on macroeconomic
variables was analyzed. More precisely, the Bayesian estimation of the reduced-form
VAR can improve our understanding of the effects of fiscal policy shocks using prior
information and knowledge.

4. Experimental Findings

4-1. Unit Root Test

To perform inferential analysis, the durability of research variables should be
investigated. Based on the findings of this table, all variables will be durable in the first
difference.
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4-2. Choosing the optimal interval of the model

To adjust the previous functions, the Minnesota model is used. To make sure that the
estimation of the model is efficient, at first, the appropriate intervals of the model should
be determined. To achieve this aim, the Schwarz Bayesian (SC) information criterion is
used. The results show that, based on the Schwarz criterion, the optimal interval of the
model is one.

4-3. Curve Effect and Density Functions

After choosing the optimal interval, the model was estimated using the Metropolis-
Hastings (MH) algorithm with 15,000 simulations (5,000 of which were burned in). The
results indicate that the acceptance rate of the simulation volume is 65.5%, which is
acceptable.

4-4. Examining the reaction of the variables of changes in the logarithm of the gross
domestic product and inflation to the shocks of government spending and income
tax

The shock has no significant effect on the mentioned variables neither at the significance
levels of 84% nor at the significance levels of 95%.

With this shock, changes in the income tax logarithm do not have any significant
effect on inflation.

4-5. Examining the reaction of the variable of changes in the logarithm of gross
domestic production to private sector’s consumption and investment shocks
Diagram (2) shows that the shocks on the private sector (consumption and investment)
lead to sine-wave reactions in production, however, during the research period, these
shocks did not have significant effects on production. Accordingly, it can be argued that
the instability of Iran's economy from 1383 to 1398 is not seasonally caused by the
instability in the private sector and no significant evidence can be found for it.

4-6. Examining the reaction of the variables of changes in the logarithm of the gross
domestic production and inflation to government spending and income tax shocks
These two shocks did not have any significant effect on the mentioned variables at 84%
and 95% significance levels.

The shock effect of the changes in the logarithm of income tax on the changes in the
logarithm of production leads to a decrease in this variable only for one period, and
finally, after a period of sine-wave effects, disappears at the beginning of the tenth
season. With this shock, changes in the income tax logarithm do not have any significant
effect on inflation.

5. Conclusion

The results of the present study revealed that the shock in the variable of changes in the
logarithm of income tax has a negative and significant effect on the gross domestic
production only for two consecutive seasons, and the main effects on the income tax
variable itself are also caused by the shocks of this variable.

Furthermore, the shocks on the private sector (private sector consumption and
investment) do not have any significant effect on inflation and production during the
mentioned time period. Accordingly, the instability of Iran's economy cannot be
attributed to the poor decisions of the private sector of the macroeconomy.

The findings of the present research indicate that the intervention of fiscal policy
through income tax instruments did not have significant achievement in the
macroeconomics. This can be attributed to the poor performance of tax centers and
agencies in Iran. This issue is indicatives of the government's failure in facing
macroeconomic destabilizing shocks which might be due to lacking powerful fiscal
policy instruments. The results show that Iran requires to review its tax structure and the
develop tax instruments. Government spending has a short-term effect (maximum of two
seasons) on the consumption and investment of the housing sector by the private sector
and has no effect on inflation. Furthermore, due to the Keynesian phenomenon,
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exportation replacing the private sector, its overall effect on production is neutralized in
such a way that the gross domestic production ultimately does not show a significant
reaction to spending shocks. Based on the model of this research, the following polices
can be recommended:

e The government should be cautious in using government spending as a stabilizing
policy in the short term in that the government spending shock immediately increases
inflation and has no effect on production.

e Although the production response functions do not show significant reaction to private
sector shocks (which might be due to the uncertainties caused by the structure of the
sample and model), the production response to these shocks is very unstable. This
issue highlights the importance of monitoring of the activities of the private sector
without the interference of the government in such a way that destabilizes this sector.
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Table 1: Descriptive statistics of different sectors of total demand of Iran's macroeconomics
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Graph 1: Chart of different sectors of total demand of Iran's macroeconomics (source: research
findings).
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Table 2: Descriptive statistics related to Iran's tax data
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Graph 2: Diagram of different tax components in Iran's macroeconomics (source: research findings).
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Table 3: Descriptive statistics related to inflation data, investment in housing
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Notes: a:(*)Significant at the 10%; (**)Significant at the 5%;(***) Significant at the 1% and (n0)Not Significant
b: Lag Length based on SIC
C: Probability based on Mackinnon(1996) one-sided p-values
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Graph 3: Chart of the first order difference of the time series of Iran's macroeconomics (source:

research findings).
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Table 5: The results of the optimal interval selection test of the model
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Graph 4. Effect curves and posterior density functions of model parameters and ML
(source: research findings).
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Graph 5. Effect curves and posterior density functions of model parameters and ML (source:
research findings).
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Graph 6. Curves of response functions of total investment and housing sector to tax and government
expenditure shocks (source: research findings).
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Abstract

Many variables affect well-being, one of which is globalization. Globalization has many
dimensions and layers, among which economic, social and political dimensions are of
special importance. In this research, KOF globalization index is used. This index consists
of three economic, social and political dimensions and each dimension has two De Facto
and De Jure components. In this study, economic well-being was first calculated with
the composite index of well-being. Then, in the form of four model, the impact of each
of the dimensions of globalization and their components on Iran’s economic well-being
was investigated and tested in the period of 1979-2020 with using the ARDL model. The
long run results indicate that all three dimensions of globalization (economic, political
and social) have a positive effect on economic well-being. Both De Facto and De Jure
components of economic and political globalization have a positive effect on economic
well-being. Although De Jure component of social globalization has a positive effect on
economic well-being, but its De Facto does not have a significant effect on economic well-
being. Another finding is that economic growth and real GDP per capita have a positive
effect and inflation has a negative effect on economic well-being.
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1. Introduction

Sen (1999) goes further and argues that well-being is an essential condition for
development. It cannot be denied that almost all the countries of the world have
experienced rapid changes in their social, economic and political conditions due to the
accelerated process of globalization, especially since 1990, which is the result of their
integration with the global economy. Well-being, whether as a general issue or as
approaches that are included in the social and economic policies of governments; It is
affected by the inevitable process of globalization. The issue of well-being and the issue of
indexing to measure it, despite its great importance, is one of the issues that has not been
given serious attention in economic studies, especially in our country. Considering the
nature of well-being and considering that various factors can play a role in creating or
improving well-being, the use of composite indicators of well-being has been proposed as
a solution to measure these factors. One of the variables affecting well-being is
globalization (Bakhtiari et al., 2013). The aim of the current research is to analyze the
impact of globalization on economic well-being in Iran, emphasizing the dimensions and
components of globalization using the data of 1979-2020. The research findings and
suggestions will be presented in the final section. For this purpose, the ARDL model has
been used. In the following sections, the research model will be explained in detail, and
then the results obtained from the model

2. Materials and Methods
In the continuation of the beginning, the first model is specified with the aim of explaining
the effect of the three economic, political and social dimensions of globalization along with
other variables on economic well-being. Then, with the aim of analyzing the effect of the
two De Facto and De Jure components of globalization in each of the three dimensions on
economic well-being, the pattern of research in three formats (the second, third and fourth
model) based on the components in each of the three dimensions of globalization will be
specified. So that in these four specifications of the research model, IEWB as a dependent
variable represents economic well-being index. EGlo is economic globalization, PGlo is
political globalization, SGlo is social globalization. EGloFa , PGloFa and SGloFa,
respectively, are De Facto components in the three economic, political and social
dimensions of globalization; And EGloJu, PGloJu and SGloJu are De Jure components in
the three economic, political and social dimensions of globalization, respectively. Also in
the models, EG is economic growth, RGDPPC is real GDP per capita and Inf is inflation.
Specification of the first model (Measuring of the effect of globalization dimensions on
economic well-being):
The definition of the first model is based on Autoregressive Distributed Lags
(ARDL(p,q,7,s,u,v,w)) in Eq.(1):
IEWB, =¥, p,IEWB,_; + X[ ,¥,EGlo,_; + ¥, 8;PGlo, ; + ¥y w;SGlo,_; +
Y0 0jEG,_j + Xj_o ;RGDPPC,_; + ¥, O,Inf,_, + & (1)
In the following, the static relation (1) is extended to the dynamic relation (2):
AEWB; = plEWB,_, + yEGlo,_, + 65Glo,_; + wSGlo;_, + dEG;_y + uURGDPPC,_, +
OInfi_y + X7\ p AIEWB,_; + 205 viAEGlo,_; + Y= §;ASGlo,_; + Y5t w;ASGlo,_; +
iC0 GAEG_; + X¥=¢ liARGDPPC,_; + X155 0,AInf_; + e, (2)
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Based on Eq. (2), it is possible to test the effect of globalization dimensions (economic,
political and social) on Iran's economic well-being in the short and long run.
Specification of the second, third and fourth models (Measuring the effect of the
components of the dimensions of globalization on economic well-being):

- The second model (Measuring the effect of economic globalization components on
well-being):

AIEWB, = pIEWBt_1 +y,EGloDefa,_; + y,EGloDeju;_, + 0EG,_; + uRGDPPC;_, +

91nft L+ Y p  AIEWB,_; + Y10y, AEGloDefa,_; + %0251 §,AEGloDeju, _; +

WL o, AEG_; + Y73 Wi ARGDPPC,_; + YWt 0,AInf,_; + e, 3)
- The third model (Measuring the effect of political globalization components on well-
being):

AIEWB, = pIEWBt 1 + 6;PGloDefa;_, + §,PGloDeju;_, + 0EG;_y + URGDPPC,_; +
Hlnft L+ X0 o AIEWB,_; + Y5  8§,APGloDefa,_; + Y125 §;APGloDeju,_; +

L G AEG,_; + YVoE w;ARGDPPC,_; + YV 5! 0;AInf,_; + e, 4)
- The fourth model (Measuring the effect of social globalization components on well-
being):

AIEWB, = pIEWBt 1 + w,SGloDefa,_, + w,SGloDeju;_, + 0EG,_1 + uRGDPPC;_, +
OInf,_; + Y0 p; AIEWB,_; + X515 w;ASGloDefa,_; + ¥i%5" w;ASGloDeju,_; +
UL G AEG,_; + YVod 1;ARGDPPC,_; + Y5 6,AInf,_; + e, (5)
Based on relations (3), (4) and (5), it is possible to test the effect of two De Facto and
De Jure components of globalization in three economic, political and social dimensions,
respectively, on Iran's economic well-being in the short run and long run.

3. Discussion

The results of the estimated coefficients of the first model in the short run and long run are
similar in terms of significance and sign of the coefficients. Economic globalization has a
positive effect on economic well-being. Social globalization has a positive effect on
economic well-being in the long run. According to the theoretical foundations of economic
growth, it has a positive effect on economic well-being. In the long run, real GDP per capita
has a positive effect on economic well-being. As expected, inflation has a negative effect
on economic well-being. In the second to fourth models, the effects of each of the
economic, political and social dimensions on economic well-being were examined
separately. The results show that the impact of the components of the economic and
political dimensions of globalization on economic well-being in the short run and long run
will be positive. Also, the positive effect of the De Jure component of social globalization
on economic well-being in the long run was confirmed, but its De Facto component is not
associated with a significant effect. Another finding is that in the second to fourth models,
economic growth and real GDP per capita have a positive effect and inflation has a negative
effect on economic well-being.

4. Conclusion

Based on this and according to the findings of the research, it is suggested that policy
makers pay attention to all three dimensions of economic, social and political globalization
in order to increase economic well-being in their policy making. In order to increase the
economic well-being of the country, in the economic field, there are policies to increase
trade in goods, trade in services, international reserves, diversity of business partners,
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international investment agreements and foreign direct investment; and in the social field,
policies to increase international tourists, foreign immigrants, students and international
students, the number of international airports and international patents; And finally, in the
political field, policies are proposed in order to increase international treaties and the

number of different partners of the country in international treaties.
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Tab. 1: Average research variables
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Tab. 3: The results of estimation of the first research model
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Graph. 2: Cumulative Sum of Residuals and Cumulative Sum of Squared Residuals tests in
the first model (Source: research findings).
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Tab. 4: The results of estimation of the second research model
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Graph. 3: Cumulative Sum of Residuals and Cumulative Sum of Squared Residuals tests in the second
model (Source: research findings).
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Tab. 5: The results of estimation of the third research model
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the third model (Source: research findings).
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Abstract

The efficiency of banks in any country is a key factor in the growth and development of
that country’s economy. Recently, the evaluation and improvement of the efficiency of
the banking industry in Iran has received a lot of attention. The purpose of this article is
to evaluate the efficiency of selected Iranian banks in 2021. Although in many studies
of the banking industry, classical DEA models have been used without considering the
internal structure and partial processes of banks. To overcome the limitations of the classic
DEA model, the use of network data envelopment analysis (NDEA) models with the Nash
bargaining game approach is the innovation of this research. In this model, all the internal
components of the process and its overall coherence are considered to evaluate the efficiency
of partial processes and to identify the sources of inefficiency of the entire banking system.
Another advantage of the results of these evaluations is that they can provide managers with
sufficient management information to identify the causes and factors affecting efficiency
and gain competitive advantages. The results show that only future banks, Middle East,
Mellat Saderat, Tejarat, export development in both stages and the whole performance
system are efficient. Bargaining game model has also been used to fairly analyze efficiency
and identify the stage that caused inefficiency. According to the private bank’s goal to earn
profit, banks that do not perform properly have not been able to use their physical resources
and capacities optimally to attract deposits and generate more profit.

Keywords: Network Data Envelopment Analysis, Nash Bargaining Game, Efficiency
Decomposition, Two-stage System.
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Today, the banking industry is one of the most important and complex economic
institutions of any country and is the main supporter of the country's wealth and assets.
Since various services are provided in the financial and credit field, the growth and

1. Introduction

prosperity of the country's economy depends on the growth and development of this field.
Considering that the accumulation of capital is one of the requirements for achieving
economic development, therefore, banks as an intermediary between manufacturing and
industrial enterprises and the owners of financial resources and directing funds in the
economy towards the manufacturing and industrial sectors can provide the necessary
platform for Achieve economic growth and development. Normally, developing countries
face a lack of inputs due to the growth of demand in the field of services, and it is of
particular importance to achieve better banking performance through the provision of
efficient services using less resources (Baratri et al., 2020). In the growing competitive
market, it has highlighted the importance of evaluating banks' performance in order to
continuously improve operations and monitor financial conditions. There are many
measures to evaluate and analyze the performance of banks, considering the identification
of sources of operational inefficiency, gaps in the allocation of effective resources, the
effects of changes in current laws and regulations on the operations of banks and their
empowerment. Bank managers should direct the business towards current business trends,
profitable business processes, etc. (Paradi and Zhou, 2013). In Iran's economy, due to the
underdevelopment of the capital market, banks can play a significant role in long-term
financial provision by planning in the banking network mechanism. On the other hand,
financing in the country's economy is highly dependent on banks, and any deficiency in
this industry may have a negative effect on the country's economic conditions. Therefore,
it is necessary for bank management and policy makers to pay enough attention to improve
the efficiency of this industry. Also, in the process of financial market liberalization and
connection with global markets, efficiency is a necessary condition (Atiye Tarkhani et al.,
2019). For this reason, evaluating the efficiency of private banks in Iran's economy is the
subject of this research. On the other hand, due to the entry of private banks into the banking
industry and increased competition between public and private banks, it is necessary to re-
evaluate the efficiency of branches.

2. Literature review

In the DEA model, performance is relative, and the efficiency frontier is created by a
convex combination of efficient units. Therefore, each DMU that is located on the efficient
frontier is efficient, and otherwise, it will be inefficient. In order to make an inefficient unit
efficient, some changes must be made to its inputs and outputs. NDEA models measure the
overall efficiency of the organization and the efficiency of each of the organization's sub-
processes. In addition, these models allow the overall efficiency to be broken down using
mathematical relationships between organizational efficiency and sub-processes
efficiency. In the NDEA models, the network structure is used instead of the hierarchical
structure of activities. Network DEA is related to the use of DEA technique in order to
measure the relative efficiency of a system with respect to its internal structure (Wanke et
al., 2019). In the NDEA, more meaningful and informative results are obtained compared
to the common black box approach.
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3. Methodology

Note that efficiency decomposition can be modeled from the perspective of game theory.
The two stages can be regarded as two players in bargaining game. Thus, we can approach
the efficiency decomposition by using Nash bargaining game theory directly. Firstly, we
give a brief introduction of Nash bargaining game. To begin bargaining, we need to find a
breakdown point for the two players. The breakdown point represents the possible payoff
pairs obtained if one decides not to bargain with the other player. Note that, in our case, the
bargaining should not harm the efficiency of the whole system. Thus, we can use the
minimal achievable efficiencies of the two stages as the breakdown points. One would not
bargain with the other if its efficiency is lower than the minimal achievable efficiencies,
otherwise the efficiency of the whole system would decrease.

4. Discussion

There is flexibility for each bank to split performance between the two stages. The
minimum and maximum efficiency score in the first stage for 7 banks, Ayandeh, Middle
East, Mellat, Saderat, Tejarat, and Export Development is equal to one. This is despite the
fact that in the second stage, in addition to the above banks, the minimum and maximum
efficiency scores of Gardeshgari banks, Iran, Venezuela, and Capital are also equal to one.
Therefore, it cannot be concluded that the banks that have an effective performance have a
lower performance in the bargaining solution. Therefore, analyzing the overall efficiency
using the bargaining model helps to identify the stage that causes inefficiency. In addition,
based on the presented results, the difference between the minimum and maximum
efficiency scores and ranks is also determined. Based on the results of the overall efficiency
of the future banks, Middle East, Mellat, Pasargad, Saderat, Saderat, and Export
Development have the highest overall efficiency. In other words, 7 out of 22 banks are
located on the border and these banks are fully operational. And other banks have the least
efficiency and have a weaker performance, which shows that these banks have the most
non-optimal use of resources. In fact, the detection power of the centralized efficiency
model is very low with increasing input and output. In other words, the number of inputs
and outputs affects the number of inefficient banks. This shows that some banks that are
inefficient are not really inefficient, so if the number of banks increases, they may change
to efficient banks.

5. Conclusion

In this research, the measure of the efficiency of 22 private banks is obtained using the data
envelopment analysis method, which is considered as a suitable measure for performance
evaluation in economics. Because due to the use of a strong basis of linear programming,
the data coverage analysis methodology makes it possible for managers to have a correct
and realistic assessment of their unit and therefore make the right decisions in line with the
optimal allocation of resources. do Bargaining game model has also been used for fair
efficiency decomposition. The results show that only future banks, Middle East, nation,
export, trade, export development in both stages and the whole performance system are
efficient. In other words, the other 16 investigated banks have not been able to use their
physical resources and capacities to attract more deposits and generate profits in an optimal
way. Analyzing the overall efficiency using the bargaining model helps to identify the stage
that caused the inefficiency. Based on the results of the bargaining game, in the first stage,
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the banks of Ayandeh, Qarz al-Hasneh Mehr, Middle East, Mellat, Pasargad, Post Bank,
Sina, Tejarat, Export Development are ranked, and in the second stage, the banks of Iran
and Venezuela, Mellat, Pasargad, Saderat, capital, trade and export development are equal.
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Tab. 3: Performance score results and centralized model ranking
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Fig. 2: Total efficiency score, first and second stage bargaining game
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Abstract

One of the most important challenges of societies in the last few decades is the destructive
and repeated human activities to destroy the environment. The ecological footprint is the
latest index measuring the extent of individuals’ influence and engagement in addressing the
issue of climate change as well as their negative impact on the environment. The economic
policies adopted by societies have a significant effect on the process of ecological footprint.
Monetary and Fiscal Policies are among the most important policies that, in addition to
affecting the productive and economic activities of society, also affect the environment.
Therefore, the main purpose of this study is to investigate the effect of monetary and
Fiscal policies on the ecological footprint in Iran during the period from 1980 to 2021
and using the structural vector autoregression method. “Liquidity and the government’s
final consumption expenditures have been employed as monetary and fiscal policy tools,
while economic growth, urbanization, and foreign direct investment have been utilized
as control variables.” The results of this research show that foreign direct investment and
urbanization have a negative and significant impact on the ecological footprint. Also,
economic growth, monetary policy, Fiscal policy and the dependent variable itself have
a positive and significant effect on the ecological footprint and lead to an increase in the
ecological footprint during the mentioned time period. On the other hand, fiscal policy
impulses in the long term have resulted in a rise in environmental degradation in Iran. The
results of variance analysis in the 10th period show that monetary policy explains 6.70%
and Fiscal policy 24.06% of changes in the dependent variable.
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Today, one of the important issues that societies are facing is environmental degradation
and climate change. The destruction of the environment not only diminishes natural
resources and biodiversity but also leads to higher levels of air pollution, global warming,

1. Introduction

and various issues related to climate change. (Lin and Lee, 2022). The impact of human
activities on the ecosystem, aimed at generating the necessary goods and services, is linked
to the emission of environmentally harmful gases (Nathanil et al., 2021). Alternatively, the
surge in population over recent years has resulted in a heightened demand for food,
consequently leading to the excessive utilization of natural resources and arable land.
Moreover, the increase in energy consumption caused by these activities leads to the
destruction of the environment (Alola et al., 2019). Therefore, the ecological footprint
index is used as a new and comprehensive index to measure the quality of the environment;
Because this index, in addition to the amount of greenhouse gas emissions that was
previously used for this purpose, also considers climate change, desertification, land
degradation, sustainable land management, and food security (Global Ecological Footprint
Network, 2022). On the other hand, one of the basic challenges of developing countries is
to achieve rapid economic growth and development with the least amount of environmental
pollution and destruction. However, industrial production and economic growth by causing
environmental pollution and environmental destruction lead to ecological shortage (Alola
et al., 2019). Since governments play a significant role in environmental destruction by
adopting their policies, they should be careful in choosing these policies. Coordinating
monetary and fiscal policies is crucial in the realm of economic strategies. It is essential to
prioritize the green economy while minimizing environmental damage and avoiding
ecological deficits. (Halkos and Payzanos, 2013; Zahra et al., 2022; Ellah et al., 2021).

2. Materials and Methods
Government final consumption expenditure as a percentage of gross domestic product is
used as a tool of fiscal policy in this study. In foreign studies, the interest rate is used as a
tool of monetary policy; however, given that the interest rate is not very practical in Iran,
in this study, the money supply as a percentage of gross domestic product is used as a tool
of monetary policy. Urbanization (as a percentage of the total population), foreign direct
investment (as a percentage of gross domestic product), and economic growth are also other
independent variables.

In this study, the SVAR method is used to estimate the model. The SVAR method is a
statistical method used in social and economic research. This method is used to estimate
the impact of one or more independent variables on a dependent variable.

3. Data
The sample under study is Iran. The data needed for this study were collected through
documentary methods by referencing the information archives of the World Bank, the

Central Bank, and the Global Footprint Network. The data for estimating the model cover
the period from 1980 to 2021.

4. Discussion
Population growth in recent years increases food consumption and exploitation of natural
resources. Considering Korea's available resources, this issue has transformed into a crisis
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related to land. (Gali et al., 2012). The destructive activities of humans in the environment
in order to produce the goods and services they need have led to pollution and
environmental problems in the ecological field (Qaiser Gilani et al., 2021). The ecological
footprint is a new index to measure the extent of human influence in creating climate

changes and, consequently, the negative impact of people on the environment (Ecological
Footprint Network, 2022). This index includes 6 variables including: pastures, war zones,
carbon emissions, agricultural lands and water areas (Yogen et al., 2010). The ecological
footprint is a recent measure that helps assess the extent of human influence on climate
change and its adverse effects on the environment. (Ecological Footprint Network, 2022).
In fact, this index compares the rate of consumption and production of human waste with
the rate of reproduction of resources and disposal of waste by the environment (Manfarda
et al., 2004). On the other hand, the government's fiscal development by attracting foreign
direct investment has led to economic growth and development, which is associated with
an increase in human activities and environmental destruction (Ngok and Avan, 2022;
Ashraf et al., 2022). In addition, the increase in industrial production to achieve economic
growth and development is associated with the frequent use of natural resources, increased
energy consumption and the increasing emission of environmental polluting gases, the
acceleration of the climate change process, the pressure of human activity on the
environment and ecological shortage (Syed and Buri, 2021; Doghan and Sekar, 2016;
Salahuddin et al., 2015). Also, using monetary policy tools such as interest rate adjustment,
central banks encourage investors to invest in green industries and environmental projects
in order to mitigate the negative outcomes of ecological scarcity. (Zahra et al., 2022). The
government is also directly and indirectly related to the added value of the agricultural
sector, industry and services, as well as energy consumption and environmental
sustainability, using fiscal policy tools. Therefore, Fiscal policies influence the ecological
footprint of production by impacting the economic added value. (Youssef et al., 2022).

5. Conclusion

Today, environmental degradation and the long lag time between consumption and the
renewal of environmental resources have become one of the main challenges of societies.
Humans' excessive use of natural resources and the increase in harmful production by
individuals to meet their food, goods, and services needs in the ecosystem have led to
serious damage to the environment. In this context, pastures, forests, seas, agricultural
lands, and water bodies are among the resources of the biosphere that humans are capable
of destroying or depleting. The depletion of these natural resources represents ecological
scarcity.

Because the ecological footprint index, as a new and appropriate indicator for measuring
environmental quality, measures the impact of humans in creating climate change and,
consequently, the negative impact of individuals on the environment. This index consists
of the variables of pastures, forest areas, carbon emissions, agricultural land, and water
bodies. The adoption of appropriate fiscal, commercial, economic, political, and even
currency policies by policy makers has a significant impact on the trend of climate change,
the use of natural resources, environmental degradation, and ecological scarcity.

Monetary and fiscal policies are among the important policies whose inappropriate
approach, without taking into account the aspect of environmental protection, has an impact
on the ecosystem of societies and the ecological footprint. The results of this study show
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that foreign direct investment and urbanization have a negative impact on the ecological
footprint. This means that with the growth of cities and the decline in the rural population,
villagers use less pastures, forests, pastures, and water bodies, and ultimately the ecological
footprint decreases.

Alternatively, economic growth, fiscal policy, monetary policy, and the dependent
variable itself have a positive impact on the ecological footprint. In a way that by adopting
the approach of monetary and fiscal policies and also economic growth, the environment
is destroyed and the ecological footprint increases. fiscal policy shocks in the long run have
led to an increase in the ecological footprint in Iran. Also, according to the results of
variance decomposition, in the tenth period, 24.06% of the changes in the ecological
footprint are explained by fiscal policy.
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Fig. 1: How monetary and fiscal policies affect the ecological footprint in terms of theoretical studies
(source: research findings).
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Fig. 1: Inverse roots of AR characteristic polynomial (source: research findings).
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Graph. 2: Combined impulse-response functions (source: research findings).
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Abstract

In this research, based on the historical statistics of the deposits of a private bank (Ansar
bank before merging) into four different categories (funds), we are looking for the results
and prediction of bank deposits in each of the categories, using machine learning prediction
methods for the first time in internal studies. In this forecasting method, the superiority of
the machine learning method is confirmed due to the examination of all the time changes
of the data in a large volume (from the beginning until now). Forecasting the above deposit
statistics for bank decision makers in the future according to the economic conditions can
be the basis of macro banking decisions. The results show that partly stable long-term
deposit and stable deposit will take a downward trend in the future in the Ansar bank,
and unstable and interest-sensitive deposit will also take a downward trend. Qarzol-ha-
sa-ne deposit has an upward trend, although it has always fluctuations similar to sin-cos
fluctuations. It should be noted that this machine learning prediction method is a stable
method without sensitivity analysis and has high reliability. According to this research,
paying attention to long-term and stable deposits as well as Qarzol-ha-sa-ne is of great
importance in the bank’s budget.
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1. Introduction

One of the most important market strategies to optimize bank operations is to provide
a bank deposit management model along with customer-oriented management (Sinki,
2001). Therefore, the management of various types of deposits of a private bank is
considered here. It is very important that different bank branches have attracted the
most deposit groups, including interest-sensitive deposits, service-sensitive deposits,
etc.

Considering the statistical role of banks in the economy and the different share of
cost-generating and non-cost-generating deposits in the entire banking system, each
bank should optimize its optimal share of short-term and long-term deposits, etc.
Therefore, one of the most important things of interest to bank managers as a variable
influencing the banking industry is to know the status of bank deposits, which the
bank's activity largely depends on. Therefore, bank managers are interested in knowing
what the total amount of bank deposits will be at a certain time in the future. Forecasting
the amount and change and fluctuation of deposits can help banks in planning and
decision-making. Therefore, in this bank, according to the different types of deposits
that exist, the forecasting of each of the above deposits is done in the form of
forecasting methods. so that it can be a basis for the future decision of the bank.
Therefore, based on the total statistics of the bank's four-way separate deposits that are
described, their optimal amount is predicted in the future with new methods to be a
guide for each of the branches in the marketing affairs of their customers.

2. Method

One method to predict deposits is to use the process of regression equations. So that we
estimate the equation function using past data and then the optimal value is estimated
for the future. For example, consider the interest-sensitive deposit. The process of its
equation is estimated in the past and then the appropriate model is selected. After that,
based on the mentioned equation, the optimal amount of the deposit is obtained in the
future and in the coming days.

A better way to predict data is to use the fuzzy logic method and predict the future
and play with the data (machine learning) instead of the regression method. Fuzzy logic
is a form of multi-valued logic in which the logical value of variables can be any real
number between 0 and 1 and themselves. This logic is used to implement the concept
of partial correctness, so that the degree of correctness can be any value between
completely true and completely false.

The application of this logic in software science can be simply defined as follows:
Fuzzy logic goes beyond the logic of "zero and one" values of classical software and
opens a new resource for the world of software science and computers, because it
allows the floating and unlimited space between the numbers zero and one. He also
uses and challenges in his logic and arguments. Fuzzy logic extracts and applies new
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values "may go" or "go if" or even "probably go" from the space between two values
"go" or "don't go". In this way, for example, the bank manager can go beyond the logic
of "we will give a loan" or "we will not give a loan" and say: "We will give a loan if..."
or "We will not give a loan but..." Fuzzy logic did not make its way out of universities
for more than twenty years after 1965 because few people understood what it meant.
In the mid-80s of the last century, Japanese industrialists understood the meaning and
industrial value of this science and applied fuzzy logic. Their first project was a fully
automatic guidance and control plan for the Sendai underground train, which was
planned and built by Hitachi. The result of this successful and impressive design of the
Japanese is simply summarized as follows: the start of the train's imperceptible
movement (impact shocks), imperceptible acceleration, imperceptible braking and
stopping, and energy saving.

From now on, fuzzy logic very quickly made its way into the technology of Japanese
audio and video devices (including not shaking the digital film image while the
cameraman's hand was shaking). Europeans started industrial use of fuzzy logic very
late, in the mid-1990s, after the wave of scientific debates about fuzzy logic had
subsided. In the fuzzy logic method, actually the changes of the first, middle and...
future times are effective.

Artificial neural networks are a general and practical method for learning real-
valued, discrete-valued and vector functions from samples. Neural network learning is
resistant to errors in data and is used in the interpretation of visual scenes, speech
recognition and robot control strategy learning.

3. Conclusion

As it is clear from the forecast charts, the forecast for each of the deposits has been
obtained in the next 350 days, which in fact, in the charts above after the vertical line,
is the forecast obtained according to the machine learning method and its capabilities.
As can be generally predicted from the graphs, the long-term, somewhat stable deposit
and the stable deposit will take a downward trend in the future in the said bank, and the
unstable and interest-sensitive deposit will also take a downward trend.

It should be noted that by predicting each of the deposits, it is also possible to predict
the bank's budget, which of course is possible considering the optimization of this issue.
Regarding a small number of graphs, as can be seen, the distance between the predicted
value and the actual value is a bit large, which, however, considering that the machine
learning method seeks to predict based on all past information by weighting the data
over a period of time, and the fluctuations in some data are high is, this slight deviation
can be justified, while the regression method is another method of forecasting that can
make a forecast based on a little information in the past and not just all the information
of the past, while it ignores the fluctuations of the early periods, but the deviations
during the forecasting period However, each of these methods has its own limitations,
which in this article was based on the machine learning prediction method.
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Abstract

Following the spread of the Covid-19 virus at the end of 2019, governments have used
a series of strict policies and non-pharmaceutical interventions (NPI) such as social
distancing and mandatory quarantines to deal with the increasing spread of this virus, and
therefore the trading process of global markets, Including the stock market, it was severely
affected. In the following, the start of public vaccination affected various industries and
groups and led to changes in stock market transactions of countries, including the Tehran
Stock Exchange. The present study, by applying the Smooth transmission regression (STR)
nonlinear model and daily data during the period of the Covid-19 epidemic (30 February
2018 to 10 January 2018), investigates the role of public vaccination in the relationship
between the interventionist policies of the government and the stock market. In the present
study, relying on tests to detect nonlinear behavior, the existence of a nonlinear relationship
between government interventions and the stock market index was confirmed, the variable
of the number of vaccinated people was selected as a suitable transition variable, and the
nonlinear smooth transition regression model with a two-regime logistic transfer function
With one transfer (LSTR1) was considered as the proposed model for this relationship. The
results of the estimation of the research model show that the increase of strict measures of
the government in the form of a two-regime structure with a threshold level of 20857, the
number of vaccinated people in the first regime (that is, when the number of vaccinated
people is less than the threshold value (20857)) had a positive and significant effect on the
stock market index, but after crossing the threshold level and entering the second regime
(that is, when the number of vaccinated people is greater than its threshold value (20857)),
the mentioned variable had a negative and significant impact on the stock market index.
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1. Introduction

The global spread of the COVID-19 virus in late 2019 significantly impacted the world
economy. In response to the increasing spread of the virus, governments were compelled
to employ non-pharmaceutical interventions (NPI), such as social distancing and
mandatory quarantines. However, these measures came with economic costs. Empirical
evidence suggests that, with the discovery of effective vaccines and the commencement of
widespread vaccination efforts globally, governments gradually showed less inclination
towards implementing stringent NPI measures. As societies achieved a certain level of
vaccination providing relative immunity, many stringent measures implemented by
governments worldwide were either lifted or reduced in intensity.

Given the possibility that the effectiveness of government strict measures on the Iranian
stock market before and after reaching an acceptable level of general vaccination may
differ, this study aims to examine the role of general COVID-19 vaccination in the
relationship between government non-pharmaceutical interventions and stringent measures
with the Iranian stock market index. The objective is to answer whether general vaccination
against COVID-19 has influenced how and to what extent government stringent measures
affect the Iranian stock market? To achieve this, the research employs the Smooth
Transition Regression (STR) model, examining the role of general vaccination in the
relationship between government non-pharmaceutical interventions and the Iranian stock
market index during the COVID-19 pandemic (from February 19, 2020, to December 31,
2022).

2. Methodology

To investigate the role of general vaccination in the relationship between government non-
pharmaceutical interventions (NPI) and the stock market index, the Smooth Transition
Regression (STR) model is considered in the form of equation (1):

ININDEX, = @'z, + (0 '2,)G(s¢.y.¢) + Uy (1)

Where:

InINDEX: is the logarithm of the total index of the Tehran Stock Exchange.

x;  is the exogenous variable vector, including lagged variables of both endogenous
and exogenous variables which is defined as follows:

x¢ = (L.ININDEX;_;. ....In;_p) (1. InVAC,. InNEWC,. InSTRIN,.. InER,. inf,)’
(2)

Where:

p: 1s the optimal lag of the autoregressive dependent variable.

InVAC: is the logarithm of the number of vaccinated individuals.

InNEW: : is the logarithm of the number of new COVID-19 cases.

InSTRIN': is the logarithm of the stringency index.

The stringency index is used as a measure to evaluate the economic costs of government
non-pharmaceutical interventions during the COVID-19 pandemic. It quantifies
governments' responses to the spread of COVID-19 in a quantitative and numerical form.
The index was first calculated and presented by the University of Oxford in 2021, using 9
criteria: school closures (C1), workplace closures (C2), cancellation of public events (C3),
restrictions on public gatherings (C4), closure of public transport (CS5), stay-at-home
requirements (C6), public information campaigns (C7), restrictions on internal movements
(C8), and international travel controls (H1). The government stringency index ranges from

0 to 100, with higher scores indicating more stringent government responses (University
of Oxford, 2021).
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InER: is the logarithm of the real exchange rate.

inf : is the inflation rate.

The relationship between general vaccination, the number of COVID-19 cases, the
stringency index, and other variables under investigation with the Iranian stock market
index is specified using equation (3):

1
InNNEWC
InSTRIN
InNINDEX; = [@o 91 92 ©3 04 0s]| mvac
InER
inf
1
InNNEWC
InSTRIN
[80 61 6,05 6, 651| yac | GO-c.se) )
InER
inf

In the provided equations, the coefficients ¢, and 6, represent the intercepts for the
linear and nonlinear regimes, respectively. Additionally, ¢, to @5 indicate the respective
impact of explanatory variables on the dependent variable in the linear regime, while 8; to
6, represent the impact of explanatory variables on the dependent variable in the nonlinear
regime.

In this model, explanatory variables in the first regime have an impact on the stock
market index with a coefficient vector [@, @1 @2 @3 @4 @s]. This occurs when the
transition variable (which can be any of the explanatory variables and must be selected
through relevant tests) has a value less than its threshold. In this case, G = 0. In the second
regime, when the transition variable exceeds its threshold, the coefficients influencing these
variables on the stock market index become [@q + 0y @1 + 01 @5 + 0, @3+ 603 @, +
04 @5 + 05 ], and G = 1 is established. Therefore, the regression equations for the research
model in the first and second regimes are as follows:

ININDEX; = @g + @1 INNEWC; + @,InSTRIN; + @3inVac; + @4InER; + @sinf; +
U (7)

03)INVAC, + (94 + 04)INER, + (@5 + O5)inf; + u,
(8)

These equations express the relationships between the explanatory variables (NEWC,
STRIN, VAC, ER, inf) and the stock market index (INDEX) in the 2 regimes.

Findings

Based on the F-tests, the most suitable transition variable was determined to be the variable
representing the number of general vaccinations. The proposed model is a non-linear
smooth transition regression with a logistic two-regime transition function (LSTR1), was
considered, incorporating the variable representing the number of general vaccinations as
a threshold variable.

According to the model estimation results, the parameter value (y ) is 2.694, and the
threshold value for the number of vaccinations is determined to be 4.326 (with the anti-
logarithm value equal to 20857, representing the number of vaccinated individuals). Based
on these results, it was identified that the first regime occurred during the period from
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February 19, 2020 (Bahman 30, 1398) to July 2, 2021 (Tir 11, 1400), and the second regime
is from July 3, 2021 (Tir 12, 1400) to December 31, 2022 (Dey 10, 1401).

The results of the research model estimation indicate that the increase in the number of
COVID-19 cases, the stringency index, the number of vaccinated individuals, the exchange
rate, and the inflation rate, within a two-regime threshold structure in the first regime (when
the number of vaccinated individuals is less than its threshold value of 20857), had
negative, positive, positive, positive, and positive effects on the stock market index,
respectively. However, when crossing the threshold and entering the second regime (when
the number of vaccinated individuals is greater than its threshold value), these variables
exhibited positive, negative, positive, positive, and negative effects on the stock market
index, respectively.

The findings of the research suggest that increasing general vaccination contributes to
stock market stability. General vaccination can enhance investor confidence, leading to an
increase in the stock market index. Additionally, vaccination improves the overall public
health of society, boosting optimism and enabling individuals to consume and invest more
in the stock market. Despite the unexpected positive relationship between the stringency
index and the stock market index in the first regime, the study does not recommend
continuous adoption and implementation of stringent policies due to the economic costs
associated with these measures.

Conclusion

In this study, relying on the tests for detecting non-linear behavior, a non-linear relationship
between government interventions and the stock market index was confirmed. The number
of vaccinated individuals was identified as the appropriate transition variable, and a non-
linear smooth transition regression model with a logistic two-regime transition function
(LSTR1) was proposed as the model for this relationship. The results of the model
estimation show that the increase in government stringent measures, within a two-regime
threshold structure with a threshold level of 20857 for the number of vaccinated
individuals, has had a positive and significant effect on the stock market index in the first
regime. However, crossing the threshold and entering the second regime, the mentioned
variable had a negative and significant impact on the stock market index.
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Tab. 3: The results of the Augmented Dickey- Fuller unit root test (ADF)

Bl orass g (S0 seil Sy polle | dulome Bl o
an Jlezs Ogeil 2l e

doyd Ve doyy O doyd ) (X%
(e ofeeNs =Y/05A =YIAF0 -Y/¥ra IR e InNINDEX
Ll < IYAR =Y/05A =YIAF0 -Y/¥ra =\/VAY e

InNEWC
(e ofees =Y/05A =YIAF0 -Y/¥ra AR Jol &0 Jslas
(o ofeees =Y/0FA =YIAF0 -Y/¥ra =YIFAY e InSTRIN
Lol -lojav =Y/b5A =YIAS -v/fva EIANAR o
InVAC

[y ofeves =Y/b5A =YIAS -v/fva -Yo/va Jol &5ye Juolas
[y ofeves =Y/b5A =YIASD -v/fva A o InER
[y ofeves =Y/b5A =YIASD -v/fva ~¥/o5- o inf

{oimgh el srie)

lite @Blorasd Joi= (o> oo)]l @B loln @gde Mo (¥) Js > & psbples
Jolis b InVAC o INNEWC sl iia s sitauts b s, inf 5 INER dnSTRIN InINDEX

3l (oo bl Jl 450

OS2y el it L] o )3 5855 (pl )3 oy 3)90 Slajiie Jl B &Sl S
ooy Byiio b Cresily b3 3939 b odel Candds guls ) oleb! jglateds cplplo 93,15 3939 LI

Tojg yolie Sl gl o 71 geil 93 il ctilolen slalsy daws il jolatedy pSls imgly 55

ol 03 03591 (F) Jodo 50 o9 pdlie ST ¢ 5l y905] guls .0g oo o3l

2529 palile JSTas (y903l 9 31 (90l gl i€ Jgua
Tab. 4: The results of Trace test and Maximum Eigenvalue test
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Tab. 5: The results of testing the null hypothesis of linearity, choosing the model and specifying the
transition variable
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Tab. 6: Estimation results of linear and non-linear part model
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Graph. 2: The time trend of the threshold variable of the number of vaccination cases (InVAC) and its

threshold value during the period from February 30, 2018 to January 10, 2011 (source: research
findings).
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Tab. 7: The classic assignment test
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