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Extended Abstract

Purpose: Macroeconomics policies places great importance on sustainable economic
growth and price stability, and achieving these goals relies heavily on effective
financial and monetary policies. Researchers have conducted experimental studies to
determine the most suitable combination of these policies to influence key economic
variables, particularly growth and inflation. The impact of monetary and financial
policies on production and inflation is influenced by various factors, including
currency regimes.

Several studies have explored the relationship between financial and monetary
policies and economic growth while considering the currency regime. Gali (2007 and
2015), Navid Jameel et al. (2023), and Biabani et al. (2021) are noteworthy examples
of such studies. Furthermore, the effects of monetary and financial policies on
inflation can vary significantly depending on the currency regime and other factors.
Walugo et al. (2023) examined this issue in Ghana, analyzing the inflation targeting
framework of the country's monetary policies. The results indicated that the
effectiveness of monetary and financial policies was greatly influenced by the
currency regime and exchange rate in Ghana.

Despite numerous foreign studies on the effectiveness of monetary and financial
policies in different currency regimes, empirical studies in Iran's economy have not
investigated or compared the effects of these policies under different currency
regimes. This article aims to fill that gap by examining the impact of monetary and
fiscal policies within the context of the currency regimes experienced in Iran's
economy. Iran's economy is characterized as a small, open economy heavily reliant
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on oil revenues. The analysis will be conducted using a Dynamic Stochastic General
Equilibrium (DSGE) framework.

Metodology: This article employs a Stochastic dynamic general equilibrium model
within the framework of a small open economy to analyze the impact of economic
sanctions on the Iranian economy. The analysis is based on the principles of New
Keynesian economics and assumes the presence of price and wage stickiness. The
study focuses on the decision-making process of the houschold sector, which
optimizes choices related to consumption, labor supply, and money demand.
Additionally, separate specifications are made for the new Phillips Kinesin curve,
capturing both domestic and imported inflation.

Given the dominant role of the financial sector and the limited independence of the
central bank, the study combines the government budget with the central bank's
balance sheet. The monetary and currency policy is modeled through two channels:
foreign assets and the volume of liquidity. In Iran, where interest rates are controlled,
the study replaces the interest rate targeting policy with the growth rate of liquidity as
a key instrument of monetary policy. The model incorporates two policy instruments:
intervention in the currency market and adjustments to the money growth rate.

The study divides the currency regimes experienced in Iran into three periods. The
first period covers the years 1368-1380, characterized by a multiple exchange rate
regime. Although multiple authorized and official rates were present during this
period, it resembles a fixed regime to some extent. The second period spans the years
1381-1390, during which a floating currency regime was implemented. The third
period encompasses the years 1391-1401 and resembles the first period in terms of a
multi-rate regime. However, compared to the first period, this regime exhibits greater
exchange rate fluctuations and a reduced variety of rates, making it more flexible.

Findings and Discussion: The interpretation of the instantaneous reaction graphs
reveals several key findings. Firstly, expansionary fiscal policy has a positive effect
on production in multi-rate regimes, but a negative effect in managed floating regimes.
Moreover, the positive impact of government expenditure shocks on inflation is
greater in the multi-rate regime of the first period compared to the third period. This
finding aligns with Mandel-Fleming's studies, which suggest that financial policies
are more effective under a fixed currency regime. In such a regime, to prevent the
strengthening of the national currency, monetary policy needs to be expanded, thereby
reinforcing the initial effects of fiscal expansion on spending.

Regarding monetary policy, the results indicate a positive effect on production in the
fixed currency regime, but a negative effect in the second and third periods when the
currency regime is managed floating or multi-rate (close to floating). These outcomes
suggest that the increase in liquidity in recent years has been predominantly absorbed
by non-productive activities, resulting in a lack of real impact of monetary policy on
production growth. Interestingly, monetary policy has led to increased inflation in all
three periods.

Additionally, the study findings demonstrate that the managed floating currency
regime incurs the least welfare loss in response to monetary and financial policy
shocks.
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Conclusions and Policy Implications: Based on the study's findings, it is evident
that the managed floating currency regime results in the least welfare losses when
facing monetary and financial policy shocks. Iran has identified itself as a country
adopting a managed floating exchange rate regime within its development program.
However, the implementation of this currency regime has only been possible for a
limited period. Therefore, it is recommended that the prerequisites for an effective
performance of this currency regime be considered, including inflation targeting,
independence of the central bank, and adherence to an appropriate range of exchange
rate fluctuations. These measures align with the legal requirements of the monetary
authority in implementing a managed floating currency regime.

Keywords: Monetary Policy, Fiscal Policy, Multi- Exchange Rate Regime, Managed
Floating Exchange Rate Regime, Dynamic Stochastic General Equilibrium Model.

JEL Classification: F31, F310, F4, ES, E62.
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Extended Abstract

Purpose: The main goal of this research is to evaluate the production capacity in Iran's
manufacturing sector and analyze the amount of utilized capacity.

Methodology: One of the common methods for estimating the capacity used by
industries is econometric modeling and translog cost function estimation. In this
approach, the cost function of the manufacturing sector must be estimated first. Then,
using that function, the amount of production corresponding to the minimum average
cost (the cost of each production unit) is estimated. In the next step, the ratio of the
actual production in the industries to the production corresponding to the minimum
average cost is defined as the amount of the capacity used by the industries, which is
called the Minimum Efficient Scale or MES based on the literature. This study
benefits from the model proposed by Christensen and Green (1976). The time period
of the study is 2002-2019, and the mentioned model is estimated for two-digit ISIC
codes from 15 to 38; therefore, the research data have a panel structure.

Findings and Discussion: The results of Translog cost function estimation with the
weighted least squares econometric method show that the utilization of the production
capacity of the manufacturing sector has decreased since 2009. In the years 2015 and
2016, the capacity utilization was the least. This situation continued in 2018 and 2019.
The capacity utilization rate in Iran's manufacturing sector during the period 2001-
2019 was about 77% on average. Surveys at the level of industrial activities show that
the production of medicine and pharmaceutical products, printing and reproduction
industries, production of rubber and plastics, production of chemical substances,
production of paper and paper products, leather industries, base metal production, and
other non-metallic mineral industries are in a situation lower than their long-term
capacity trend. In contrast to the industries of other articles not classified elsewhere,
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the textile industry, production of tobacco and tobacco products, production of various
beverages, the clothing industry, and food industries have used nearly 80 percent or
more of their capacity in the period under review. To compare the results of this study
with those of similar local studies, there are general similarities with the current study
in terms of methodology. It seems that similar studies have calculated the capacity
gap of industries at a certain level of production using the calculation cost function,
which corresponds to the level of Minimum Efficient Scale(MES) for the
manufacturing sector. But this level of production has been assumed to be the same
for all activities and in all years. Considering that the conditions of different industries
are not the same from the technical and economic points of view, and that the prices
of production factors are not the same among industries over time, The current study
uses elasticity Scale 1 as the base point for calculating the capacity gap, rather than
numbers for the optimal levels of production. For example, according to the results
obtained at the level of activities with a two-digit ISIC code, the chemical industry
and the production of petroleum products averagely used 73 and 79 percent of their
optimal economic capacity during the period 2002-2019, respectively. The results of
other studies such as Khodadad kashi (2007) in estimating the economies of scale in
Iran at the level of 70% are more compatible with the results of the present study,
which shows the significance of the results obtained.

Conclusions and Policy Implications: In general, it can be concluded that various
economic, institutional and environmental problems in the field of production have
caused a decrease in the capacity of industries in recent years. Most of these problems
pertain to the instability in the price of raw materials and lack of proper access to raw
materials or inputs. Production is concerned with such problems as providing liquidity
and working capital, the burden imposed due to exchange rate fluctuations, instability
in regulations, rules and executive procedures, increased production costs, and
reduced purchasing power of consumers. According to the findings of this research,
the most important policy to recommend is to emphasize the solving of the problems
in the manufacturing sector, especially regarding the stability in the price of raw
materials and ease of access to production inputs, which can be an effective step for
further utilization of the manufacturing capacity in the country.

Keywords: Utilization Rate, Production Capacity, Manufacturing Sector, Translog
Cost Function

JEL Classification: C01, C53, L52, L60.
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System: TRANSLOG
Estimation Method: Weighted Least Squares
Date: 08/15/23 Time: 13:39
Sample: 1381 1398
Included observations: 414
Total system (balanced) observations 1656
Linear estimation after one-step weighting matrix

Coefficient Std. Error t-Statistic Prob.
C(1) 12.93049 1.802520 7.173559 0.0000
C(2) -0.974110 0.204707 -4.758554 0.0000
C(3) 1.027292 0.443401 2.316846 0.0206
C4) 0.643361 0.230569 2.790316 0.0053
C(5) -0.670653 0.362507 -1.850040 0.0645
C(6) 0.020529 0.051590 0.397922 0.6907
C(7) 0.478642 0.086952 5.504654 0.0000
C(8) -0.499171 0.106596 -4.682831 0.0000
C(9) -0.113470 0.024053 -4.717581 0.0000
C(10) 0.005532 0.011259 0.491329 0.6233
C(11) 0.107938 0.023374 4.617786 0.0000
C(12) 0.119773 0.012459 9.613187 0.0000
Determinant residual covariance 0.000000

Equation: LOG(COST/P) = C(1) + C(2)*LOG(SALES/P) + C(3)*LOG(WAGE
/P) + C(4)*LOG(PE/P) + C(5)*LOG(R+5.5) + C(6)*(1/2)*LOG(WAGE/P)
*LOG(PE/P) + C(7)*(1/2)*LOG(WAGE/P)*LOG(R+5.5) + C(8)*(1/2)
*LOG(PE/P)*LOG(R+5.5) + C(9)*LOG(SALES/P)*LOG(WAGE/P) + C(10)
*LOG(SALES/P)*LOG(PE/P) + C(11)*LOG(SALES/P)*LOG(R+5.5) +
C(12)*(1/2)*LOG(SALES/P)"2

Observations: 414

R-squared 0.941202 Mean dependent var 17.01419
Adjusted R-squared 0.939593  S.D. dependent var 1.499142
S.E. of regression 0.368456  Sum squared resid 54.57540
Durbin-Watson stat 2.018279

Equation: C(3)+C(4)+C(5)-(1)

Observations: 414

S.E. of regression 3.69E-10 Sum squared resid 5.60E-17
Equation: C(6)+C(7)+C(8)-(0)

Observations: 414

S.E. of regression 3.78E-09 Sum squared resid 5.88E-15
Equation: C(9)+C(10)+C(11)-(0)

Observations: 414

S.E. of regression 7.58E-07 Sum squared resid 2.36E-10

J#:)}ij\dh;\élo
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Extended Abstract

Purpose: After the 2008 financial crisis, central banks realized that not only the
stability of inflation and economic growth but also the soundness of individual
institutions at the micro level fail to guarantee the stability of the financial system.
Therefore, in recent years, the application of macro-prudential policies has increased
to enhance the resilience of the financial system by mitigating systemic risks on both
the credit supply and credit demand sides. In Iran's economy, the most crucial
component of the financial sector is the banking system, as banks play a prominent
role in financing and savers primarily rely on bank deposits. Under these
circumstances, the investment and consumption choices made by businesses and
households will be influenced by the financial cycles in the banking system,
potentially increasing the likelihood of a crisis. Hence, the implementation of macro-
prudential policies to enhance financial stability and prevent negative spillovers to the
real sector in Iran's economy is imperative. Nonetheless, in recent years, some more
studies have explored the side effects of macro-prudential policies, in addition to their
effectiveness in establishing financial stability. These studies argue that, similar to
fiscal and monetary policies, macro-prudential policies can also have significant
distributional effects that may impact macroeconomic dynamics. Due to the
asymmetric information in the banking sector, macro-prudential tools such as Loan-
to-Value (LTV) ratios are utilized to mitigate the default risk, taking into account the
amount of loans as a proportion of the value of collateral assets, such as housing. Thus,
while controlling credit risks reduces vulnerabilities in the financial system,
discrepancies in households' access to collateral assets and housing can result in
unequal access to credit, potentially affecting wealth and income inequality.
Therefore, in this research, we aim to assess the impact of macro-prudential policies
on inequality by developing a dynamic stochastic general equilibrium model tailored
to Iran's economy. While there has been little research in Iran investigating the effects
of macroprudential policies, this study is the first to examine their distributional
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effects.

Methodology: To analyze the results, we employ a dynamic stochastic general
equilibrium (DSGE) model that incorporates heterogeneity in the household sector.
This sector includes three types of households: savers, borrowers with high LTV, and
borrowers with low LTV ratios. This classification helps to investigate the
distributional effects. The loan provided to the first borrower is based on a proportion
of the housing value, while it is a proportion of the income for the second borrower.
The rest of the model includes producers of intermediate and final goods in both of
the non-housing sector and the housing sector, as well as commercial banks,
government, the central bank, and the macro-prudential authority. Banks collect
deposits from saver households and provide loans to borrower households and firms
based on their (LTV) ratios. They maximize their profit to determine the interest rates
for deposits and loans in terms of the interest rate set by the central bank. The central
bank employs a Taylor rule to determine the interest rate in terms of the inflation gap
and the production gap. Finally, the macro-prudential authority determines LTV ratios
in relation to the credit gap and the production gap. In this model, these tools exhibit
countercyclical behavior to mitigate the reinforcing feedback between credit supply
and economic booms. We used the data from Iran's economy for the period 1989-
2021.

Findings and Discussion: The simulation results indicate that the torques derived
from the model closely align with the torques found in the statistical data.
Consequently, the presented model has proved to be successful in simulating Iran's
economic data. The results suggest that the impact of macro-prudential policies on
inequality varies depending on the different economic shocks experienced by the
economy. Moreover, aside from their direct influence on household wealth, shocks in
the housing sector also affect the access of households to credits via the collateral
channel. This can potentially lead to increased wealth for house owners and higher
levels of inequality. Hence, if macro-prudential tools are defined with a focus on
collateral-like assets, they may contribute to an increase in inequality. This result
demonstrates the Matthew effect in economics, where wealth or credit is distributed
among individuals according to how much they already have. Furthermore, if the loan-
to-value ratio increases in the non-housing sector, it results in higher production and
investment within this sector. As saving households own capital, their wealth grows,
thus boosting their demand and contributing to inflation. This, in turn, leads to reduced
consumption among other households. Consequently, the intended shock leads to an
increase in the disparity of wealth and consumption.

Conclusions and Policy Implications: As discussed in recent studies, the use of
macro-prudential tools, like other macroeconomic policies, has its own side effects; it
induces significant changes in the distribution of income and wealth among the social
classes. If access to credit is determined by creditworthiness and the ability of
applicants to provide collaterals, it is anticipated that the implementation of these
policies will aggravate income and wealth inequality. Given that prudential ratios
exhibit countercyclical behavior, whether positive housing shocks increase access to
credit or not depends on their direct impact on credit constraints and the indirect effect
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through prudential tools. According to the findings of this research, these factors
ultimately lead to an increase in wealth inequality. Therefore, in addition to focusing
on financial stability, it is essential to prevent shocks in the housing sector and
reinforce the factors that contribute to an intensified positive correlation between asset
prices and credit. The existence of positive feedback loops between these two
variables not only heightens the vulnerability of the financial sector but can also
exacerbate wealth inequality.

Keywords: Macro-Prudential Policies, Wealth Inequality in Iran, DSGE Model,
Housing Sector.

JEL Classification: G21, G51, D63.
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Extended Abstract

Purpose: Keynesian economics defines the optimal fiscal policy as a countercyclical
policy, and the neoclassical theory supports a neutral policy with expenditure and tax
smoothing. However, many empirical studies illustrate that fiscal policy in most
resource-rich developing countries is highly procyclical in that fiscal policy variables
in government expenditures follow booms and busts of natural resource revenues.
These booms and busts generally emanate from resource price fluctuations, resulting
in highly procyclical external capital inflows. Especially during the downturns, most
of these economies have liquidity and borrowing constraints due to the lack of
developed domestic financial markets and remarkable foreign assets. The
unpredictable fluctuations in resource or commodity prices significantly impact the
fiscal policy performance of natural resource-rich countries. Most of these countries
cannot diversify their exports, constituting a big part of their total incomes; a slight
decrease in commodity prices can create considerable financing needs. Apart from
this issue, inadequate levels of institutional quality, budget structures lacking
sufficient automatic stabilizers as well as restricted access to credit markets compel
governments to implement procyclical fiscal policies. Natural resource endowment is
considered as one of the sources of the procyclical nature of public debts. Explaining
the mechanism by which natural resource endowments affect the cyclicality of public
debts are based on the collateral aspect of natural resources. From this perspective,
when commodity prices rise, creditors are ready to offer more loans to resource-
exporting countries, while these countries have the least need for them during this
period. Moreover, during periods of price decline, the value of collateral decreases,
but the debt needs of resource countries increase. Therefore, the creditors’ action
reinforces the willingness of resource-rich countries to take on debts. Despite
theoretical arguments on the importance of natural resources in the cyclical orientation
of public debts, the role of natural resources in the cyclical orientation of public debts
is largely ignored in the empirical literature. In this regard, the main objective of the
present study is to investigate the cyclical behavior of public debts and the role of
natural resource rents in strengthening or weakening the cyclicality behavior of public
debts in Iran.

!, Corresponding Author. Ph.D. in Public Sector Economics, Faculty of Economic and Administrative
Sciences, Lorestan University, Khoram Abad, Iran. Email: golkhandan@gmail.com
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Methodology: The time series data used in this study are the annual data from 1996
to 2023. They regard public debts, business cycles, natural resource rents, inflation,
and unemployment. In the present study, the business cycle is approximated by the
gap between the real GDP (constant 2015 US$) and its potential level, which is a
measure widely used in the literature. With this in mind, the potential GDP used in
the calculation of the business cycle (CYCLE) is obtained through HP and CF filters.
The data on GDP, natural resource rents (% of GDP), trade (% of GDP), inflation
(annual %), and total unemployment (% of population) are obtained from the World
Bank. The data on public debts (% of GDP) are taken from the IMF. Time series
analyses in this study, including unit root and co-integration tests and estimation of
the co-integration vectors and causality relationship, are performed using the Fourier
approximation. Fourier approximation-based analyses enable the detection of both
smooth and sharp breaks without requiring the prior determination of the form,
location, and number of structural breaks. Since the series contains structural breaks,
Fourier unit root tests have been used to model the structural breaks. As the method
of this study, the relationships between variables in the long term are examined by
using the Fourier Shin and the Fourier Autoregressive Distributed Lag (F-ADL) with
fractional frequencies co-integration tests. Also, the Fourier Fully Modified Ordinary
Least Squares is employed to analyze the relationship between the variables.

Findings and Discussion: The results of estimating co-integration vectors using the
Fourier FMOLS method show that the business cycle has a positive and significant
impact on the total public debts in the Iranian economy, which refers to the pro-
cyclical behavior of public debts. Resource rents also have a negative and significant
effect on public debts across all models. Furthermore, our results show that the
interactive effect of natural resource rents and business cycles on public debts is
positive and significant, indicating that natural resource rents help to strengthen the
pro-cyclical behavior of public debts. In other words, the positive effect of the
business cycle on public debts increases when the business cycle interacts with natural
resource rents across all models. The results of Toda and Yamamoto's Fourier
causality test also indicate a one-way causality relationship from natural resource rents
to business cycles and from business cycles to public debts, as well as a two-way
causality relationship between natural resource rents and public debts. The results
obtained are robust to changes in the model and how business cycles are extracted.

Conclusions and Policy Implications: is necessary to accumulate a portion of natural
resource revenues in stabilization funds that have sufficiently high institutional quality
to cover budget deficits using the assets of these funds during recessions. Also, the
Iranian economy should move towards the production and export of complex
products, as these are predictive of economic development. It is because the public
debts of developing countries can take on a counter-cyclical orientation, as it is
recognized that the fiscal policy of developed countries is counter-cyclical.

Keywords: Public Debt, Cyclical Behavior, Business Cycles, Natural Resource Rent,
Fourier Approximation.

JEL Classification: 056, H6, E32, CO1
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Extended Abstract

Purpose: The traditional theory of money multipliers states that bank lending is done
on the assumption that banks have borrowable funds due to the accumulation of
deposits. Most studies related to the credit creation theory attribute the trend of
increasing the money ratio and expansion of the money supply largely to the behavior
of banks. Above all is the behavior of private individuals through their demand for
bank credits. In fact, the latter begins the process of creating money. Given the
willingness of banks to lend, if demand for credit is weak, the lending rate and, thus,
the increasing money rate will inevitably be low. In this study, following recent
studies in this field and for the first time, the behavior of the increasing monetary
coefficient in the Iranian economy is analyzed contrary to traditional views. To this
end, the role of demand for loans is explained in the process of money creation, and
this provides new policy implications.

Methodology: In this study, the nonlinear co-integration between the increasing
liquidity coefficient and the increasing lending coefficient is expressed through the
Granger and Lee threshold cointegration model. To model the relationships of the
increasing monetary coefficients and the real output growth rate with respect to the
change of time series behavior, the Markov State Dependent Switching Garch
(MSGSRCH) time series is employed. In order to analyze the behaviors dependent on
the situation of the increasing coefficient and to use the statistical database of the
Central Bank of the Islamic Republic of Iran, the seasonal data on the variables of
money volume (M1), liquidity (M2), monetary base (MB), total bank deposits (D),
loan rate and banking network credit (L), bank reserves (ER) and real GDP (Y) are
extracted for the time period of 1978-2021.

Findings and Discussion: Using a threshold aggregation process, the long-term
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nonlinear relationships of increasing the lending ratio and increasing the liquidity ratio
are confirmed. The results show that, in the Iranian economy, an increase in the
lending ratio is the Granger cause of an increase in the liquidity ratio, and the effect
of increasing the liquidity ratio is asymmetric. Finally, the results of the tests show
that the adjustment for the long-term equilibrium of the increasing liquidity coefficient
is quite asymmetric and meaningful. Also, the results of examining the relationship
between different increasing coefficients and economic growth show that, in the
recession regime, all increasing monetary coefficients have a negative and significant
effect on economic growth. With the regime rotating and being in the boom period,
the increasing money coefficient and the increasing lending coefficient have a small
but significant positive effect on economic growth. Comparing the mean and
estimated coefficients of the models shows that, in the case of the increasing lending
coefficient, the mean of the regimes is significantly higher than the increasing
coefficients of money and quasi-money.

Conclusions and policy implications: The results of this study in the field of
increasing monetary coefficient behavior show that, although the traditional approach
of increasing monetary coefficient is still in use and policymakers and economists
continue to emphasize this approach in controlling liquidity and consequently anti-
inflationary policies, it seems that this approach is inadequate in a variety of ways.
This research confirms the results of previous studies such as Saqza and Morley
(2022), Goodhart (2017) and Carpenter and Demiralop (2012). We emphasize the fact
that it is the demand for loans rather than the supply of loans that plays a decisive role
in the process of money creation by banks. The process of creating money will not
stop until the demand for loans is limited and the society reduces its demand for loans
for certain economic reasons, including high inflation, which is mainly the result of
fiscal policies and financial indiscipline. As Goodhart (2017) points out, instead of
claiming that banks create credit, and then such loans create moneys, it is closer to the
truth to say that the private sector creates credit and money for itself, and that the
banking sector is an intermediary that uses private sector customers to do so on the
terms and conditions set by banks. However, the central bank of Iran has adopted
policies in recent years aimed at limiting access to bank credits to slow down the pace
of money creation. Despite the shortcomings of the bank credit market, the demand
of the private sector for bank loans has increased due to high inflation. Monetary
policymakers can control this cycle to some extent by implementing policies and
restrictions, but the implementation of such decisions by the central bank is temporary
because, despite the implementation of mandatory policies and strict controls on the
supply of credit and credit as well as due to the very high demand for credit, there is
no possibility of implementing restrictions by the central bank in medium and long
terms. Besides, governments do not support the implementation of such policies due
to the severe financial constraints of companies in these circumstances.

It seems that reforms in the money creation cycle and the analysis of the current
conditions of the Iranian economy need a serious revision. Attention to the traditional
approach of increasing monetary coefficient (minimum) is not enough. Instead of
focusing solely on controlling the M1 or monetary base and solely on the sources of
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money supply, it is better to focus on controlling the demand for loans and credit from
the society. The behavior of individuals and companies in this regard requires special
attention. The current conditions of the Iranian economy and the existence of high
inflation have also sharply increased the demand for loans from the society.
Controlling inflation and its roots seems to be inevitable from a non-monetary
perspective to control demand for loans and credits.

Keywords: Money Multiplier, Money Creation, Threshold Models, Non-linear
Cointegrtion.

JEL Classification: E51, E40, C24.
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Extended Abstract

Purpose: Providing reliable forecasts of inflation expectations is a constant challenge
for policymakers, and it is of vital for economic activists and their investment
decisions. Accurate forecasting of inflation expectations in a data-rich environment
when there is a correlation among predictor variables is an active research field. The
purpose of this study is to predict inflation expectations by considering economic and
monetary variables using machine learning algorithms to help the economic policy
makers of the country.

Methodology: In this study, machine learning algorithms are used to select the most
effective variables in predicting inflation expectations. This procedure is suitable for
discovering complex patterns, and it is based on fewer and more restrictive
assumptions. For this purpose, the data are grouped into two sets of training and
testing, and a 14-year period is considered for training sets. The model prediction
accuracy is evaluated in the 15™ year. The variables include exchange rate, stock
market index, balance of payments, production price index, import price index, wage
growth rate, production gap, economic growth rate, money market interest rate,
liquidity growth, and oil revenues. Forecasting inflation expectations is done using
the ridge, lasso, adaptive lasso and elastic net algorithms. Also, the mean square error
criterion is used to check the machine the accuracy of learning techniques.

Findings and Discussion: The findings of this research showed that, in the adaptive
lasso algorithm, there is a smaller difference between the observed and estimated
values than in the other techniques of predicting inflation expectations. The mean
square error for the real and estimated values in the adaptive Lasso algorithm is
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0.0892. The results confirmed that the oracle feature of the adaptive lasso algorithm
was able to reduce the penalty by giving less weight to them and leave their effects in
the model in a real form. Based on this, among economic variables, exchange rate and
liquidity growth have the most positive effects on inflation expectations. Their
coefficients are 3.144 and 2.904, respectively. Also, the interest rate as a monetary
variable has the most negative effect on inflation expectations with a coefficient of -
4.383. This result is in line with Fisher's theory because Fisher believed that a higher
interest rate leads to a decrease in inflation, and an increase in the interest rate can
reduce the consumption attractiveness and demand.

Conclusions and Policy Implications: The difference between the amounts of import
and export in Iran causes a high dependence on the import of goods, and any change
in the exchange rate helps to form the consumer expectations regarding future
inflation. Also, the process of creating liquidity without support due to the lack of
coordination at the level of goods production and services causes inflation
expectations. The central bank can encourage people to deposit their savings in banks
by increasing the deposit interest rate. On the one hand, the demand decreases and, on
the other hand, the total consumption and the money circulation slow down.
Considering the results of this research, policymakers and economic officials can
directly apply machine learning algorithms to the problem of macroeconomic
forecasting in a data-rich environment, using all the corresponding predictors without
the need for multivariate linear modeling and with minimal errors.

Keywords: Forecasting Inflation Expectations, Learning Machine, Exchange Rate,
Liquidity, Interest Rate.

JEL Classification: D84, C10, E43, E52



@ The Journal of Economic Pohc,

Yazd University
Biquarterly Journal of Economic Research

FIe—1AY 2o (1620 Olul § g (s § (o Oslowd o Jlo [ g h Ao
e a—

(St 99 Cnilo (8 a3l (Sl 39 S )
9 SoLaBd! (gl pxio Hf odlatwl b 098 Oyl

L]

Talisele ibe (F e Judx Sl )
VYV Y=1 ) 5y (T2 Y WY RSHIPY
S

OV sl 1 gr 5 OIS il sl Stiron 2l o) 5 lpls slazel B sla s iy 41,

Lguj_,.;JQ;;L..a;ﬂLgbﬁ.é;aJéJfJ]éj)sl{@))SQ|J%ﬁ\&:&ﬂjiald&.w|6:m‘

ot 6l il 6,8k rgy olsl s .ol 5L ‘_;,;f;géu‘._—i,,ij\;tdﬁ?,,«
23 bslee o Lg) G35 et Ul 5 (Jdowl (sladie (g bl SIS (b1 o 5 Ol
S L galatil i 5 (slaesls Coda ol 4y oliws (gl ol 033 31 2 (530l L
jatd Ay &5 CS s 515 s e g el (g O s oS W 5 Cead et s (sl
Jlw el 51 Gles e85 Sl p o 5 el S5k oL i sladaT s Gl & 5 (S A
4y o 438l Gl (55 o) U187 55 DLt Laasbly L (69T e VWA JLos (51l B \PAF
W.g;_ﬂl@);u,ua;;\@ﬂ);s;ﬁsﬁu6\,|3Hu&ﬁggﬁ>6uﬁu§u
S in Ol5e 4o 5 5 63l (sl e Ol s 4y (S Ay 5 5,0 58 sls 0L s
Als ay g Dbt o i 5 65V ULy

o 5 S Gl 5 el 6 55b oy 5 Syllst it 1SS OB 319

D84, C10, E43, E52 JEL (Sawdinb

Oyl 33 0058 ol dml g oDl si5T o8l (sl 9 g oSl eslasdl °.Lf oalasl 6 55 (g gmiils )
zmokhtari384@gmail.com

Ol e e doly oodhal 33T o&iils eolasbl 5 ke 0dSils 3Lzl 03,5 (ybsbinl . sime oo 55
ja.totonchi@yahoo.com

Olpl o on dely Ol ST oKl olasl 5y pde eaSlils wlasl 038 lails T

ab.alavirad@jiau.ac.ir



<
Pl e

TAO .o Golaidl (Sl piio 31 odlitl b 0 yg DD b 33 cwile (6 pT 3L (S 19! o sl5”
— —

-

doudo -

Ly 15 Cmlen s Cad DL 4 glaws (J g Sl (ol D 21 03 0 Db s
& o al g Bl 4l 03 e oy 5 3Ll dies e Ol 1§ o0 L 1 SR
(F 27 QUL S) wle 513 K o5 el Y gy 5 slag 5 o8 Sl 0387 b o5
XY Tl i) elaxl TG 5 (YVEY XYY ol 5 cpagl) oalassl wiy Slge
e 85 5585 Sl ey gl Slag 5 605 2 im0l OLST £ sl 513 5 e (F
Jo sl GladUS 3 b 5168 gl 4 OLa&ails 5 0110 Gl Ol )3 (slodnl 5
'Cj)bjziﬁgulfQTjaSbjlae)u\dlﬁq;y&ilioljf.@‘4:.2\33‘,?-3‘.,\;5@
OT 33 b A8 e slaml s Lalib 5 5 IS Lol (gl (S e 505 S Gl o g0
slgiiy ONS™ szl e cladde 5 5d sl ujL» e o ‘53}12.»13 G R P abis
Slag 5 Al 4 e b OIS, ey 5 Ol il 3 Gda b gladawlw o 428
WY ol Lol 2153l 5 b 51 solasl Glaclas & oo aom )5 5 0ulaS )3 bls o g
Jeeed) Sdeady o gla oyls b 5 A5l Coplaze o glaanlon 555 (a\}:L: &9 (aljsb.
05 OB EIBGln 65 p Gl fles 5l (50 g b sl 4 55 Salts 5 (oS
S das o 0Ltz ok T (630l Slegenas ST 48 Comdly opl o IS 5b 4 .ol
T oabasl ), (g5 51 b odtnT 3550 53 LS 5 5 La)lpls Sl 55 O i
NP Y ol 5 05w sS) 5,10

g ol Sl 55 bl s Ollsl 6,8 IS adls Lol 63K
LUl s 518 Jue 5 by 5 Jols (glasl (gos 28 Slosl 6,108 e 50 ol
S el 5 S sl O3k 4 S e oy OIS 5 oy 5 S o |, S
e (ly olg 4 ia KT Ol osde e (G5S unkd omie @l 55 > o b

. Ndikumana (2016)

. Uddin and Rahman (2023)
. Ponticelli and Voth (2020)
. Effective Lower Bound

. Coibion et al. (2020)

[ S



<
Pl e

TAT o5 Sladl (Gl o 31 odlitl b 0 )g DN s 33 cywle 6y 0l (Sl 39! o s”
m—— | ——

oy T (55t o) 5 51 b (5l ) Kol il 3K 1y s T ol iy 1SS
(A5 0F ) Q0L 5 g k) Lls s (Sl

VTP SV PP INCIOM W FS{ e SO SCH 1S P g G S S g
S o KL Sleanas Jlis Olsie 4 sl ool Flo 55 558 0 &SSL gl id DU
S5 o Sl a5 YT Ul 3 0 S ok 5 20 O gl 351 (511 1 T
SR el XY Jle 3 deoys Y0l o g 108 Coda pr5 S 4 i Sl bl
sbasl os 35158 53 01l (655 0 SOL imman (AR Y YY T i ga) Sl oy 5 ol L]
i VP Jlo aale VY Lo gze ) ol Esl a5 Sl e oS Casles ;5T OIS
!

O Ll sl b5 5 65 lads 53 oy 5 Dyl atear 5 25 3 b
&G el s Sl e 6,8 K8 (KK 3550 03 (oS Sledbl e Ollsslas|
6 il Jolge 515 ol a5l g ooy AT 3 G Sy 5 el 5K Il s
A ST ol g 5l 25 8 Olen S 5 o 1y 5 DS ST G hs) en 3
03,13 3l ddl s 311 31 (Jt ST ol el edizen ooy (S5 b (e sl s |
ok oS (B3l sy gmgee I35 ke 5 (5513 20 g S 0355 Jte) (o (sladite &
‘.&‘_}:354{:)1.).5[:..»1 s sl 8\5)5 el s G e o Tl O] pke
5 S S) K ok b 535 ks e 4 3B Ly 5 eaal Jasme 53 Laesls olae
o ) B S o gladie g lile OO s o b 5101108 1YV (ol Ks
g8 gedd glulld lalys g (g lwesln caigud 55 do I i 55 Sl et Ol ]
1) 383 swibm 2D e 358 0 sl opl & 3505 ol jan s 1y T 05 JaslasT L5
s 5 oSy ilate Sllasl 555 s sladie 53 @l 53 (OYV XYY Folab) acal sl

(o) o T Syl by Joe Jolge Gloj o (53lwtings o b ol Jke b (51

!. Mokhtari et al. (1401)
2, Moessner (2022)

3. Kotchoni et al. (2019)
4. Nachane (2023)



<
Pl e

1820 Ol 9 slar ey 9 (o Ol (e Sl [ A9 j e 1AY
— | TTTE—

las sl T 3 Coale 5 0T (sla byl coslasl Jde adly Julge &7 (55 I b uS™ Jo
s 4 Nsh e Gt S Jde B an 55 dils e Olej Jsb o boTJﬁ&;ﬁrﬂ,
Sl 53 el LAY XYY “(‘J«“‘“) LI sl Je ol u,wgpmg&;w
6 Mo ladie Julse &8 Sl LOGI S0 53 65 Sl o (S jluang S
JolS7 g0 508 sl Joe G e il il iy T Jlal ondy 2 61 JolS ezt 5 5
ol T 5 Jb slalst )
3550 33 6 S el T3 (S5ludibe (511 ka2 (8L Coenl 4 a2 5L ol L
SN haan cpl s sl awdls golaml 8y Ll 5 b 6 pte )8 e S a5 Sl s
Slyllst (o5 3 8 atisl oo 48 34 eslizal dle (6,8 5k (slapn 58U 1 o ok
2 36T s ezl e 015 ga o ezl (sladaly plas 035 Blod o) iate
—osls 3Ly b 6,85l obly 5 sda i (sladases 3 Laosls o ke Ol (23 8 b
St S35 551y Ay 5 SIS e by (6 i slaesls &7 ol 15l iy sla
— e slaesls 53 Olgn o e sla SN 5l 5 on mile (5,5 5L Lgur-wjij\ &3 534S o
Sladite sl (S w8 5) o Sl 3,555 &S ol ol S G Lais 1y 5 bl o (sl
Ysore &5 ciw eiwslasl gladde M 5 ol 5 odle dias oo 1)) e ezl
Caliben sla ot ls 1 aewy Cab Sl o3lizul OSG! ubile 6,850 (il ke iz ulad

S S ¥
SOLaBl O™ (S pkin § (0398 SRS -V -F

(55 S OSSO ayle o 51 ol analr s HLa81 iy o 5 Oy sl
ST o5 5 6T enlply yls 5Ll ST 0y 5 5 5 & S SIS 5 oS Ol 5 01 S,
— &S ilisee o3laml Gl Ilab 3550 53 1) 355 Slavanss S I 5 0,5 o ki s
ol a7 4T sls Ol ate cpl )3 (g2 Wl g S o BT ckins plnil 0T )3 ial 5

!, Storm (2021)



<
Pl e

TAA eSSBSl i 31 odlitl b o0 )g D b 33 cywle 6y 0l (a2 )9l o s”
]

b ss szl 4 el ol S 5558 a5 538 &S 1 5 Oilsl (6,8 IS8 5 sl
O0Y YA COLIer 5 15,5 (63) Sl atls Jlo 5 oolasil gl ool slaass
3 (ko T3 Ol 5n 5 5387 &S 5131 Dyl 5 0555 S8 36 (golasdl OIS (sl e 51 (SO
4w G,k IGDP &S W S 0l (YY) "ol Kas 5 K .l (GDP) s> (allsl W 55
S P plondl s Cob b 53 e a5 sl ol 53 301 SU e 5 p sl
E5 D 4 e pe W5 ol el WS (51 4 o S el sl W5 SR
Al sl 3 Sasl g ey 5 5 A g i 1) LS prlaw 555023 OT Jis & 5 355 0 )80
g e pl 53 358 e 5 5L el 55 d e jlis Olas £33 5 )l 53555 0 OT
il ol b e Rl e Ll oIl 3 5o OB A o pae (g gm I Lo > il
Wl 0S5 e S ylasl Bl 5 oS VIS as e el s 4 OV puass Coad
St 55 oS a5 3B GLEIVAVE e 3 sdomie SVLI 3 o 4T & 48 457 p g s sl
a s Gallb 5 oS 558 e sl o5 355, 015 4 b a3 ,8 e s e YL
3 4 68 5 205 walsl Slomes o) 5 - pl el oo Gl Cogllan lav 5 5 (o)T
eVl Oloeen oy M 5

248 ol (SudB § gbgn po5 oy 5 o5 DL ) 3 e Julpe S (S
4 ol DL b AS (o0 75 J gy o DL ) )5 e L J gy (ole 4 b el
uwwﬂé@&wupswuﬁﬁQ\Muo&,uoujuﬁwﬁxm
w b 5S g ol 4k M ((VFA DFAA TOLs 5 abTok g S18) 55
.\»T,;,‘\stla: A»T):KQT@%%L;JVJAPJS OT):S:;CJE.H)@)_,S O
as e Sl g SUL el 51 ab ST sl 2l sl L el al g Bl i felST Jlesl
b Sl i )5 e 68 Uy 4o S o5 O @ Gb 58 g bl U
(NN Fol s 5oV = 3) ol o5 S

!. De Carvalho et al. (2018)
2. Lipka et al. (2022)

3. Shakeri Bostanabad et al. (1399)
4. Farrokhi Balajadeh et al. (1398)



<
U’)W!u’/w&/b

1620 Sl 9 5lay ooy 9 (o 0obod edxd Sl / 9% dlao 1A

035 4 i ) OE AT (5 e S 5lsl (3Ll ONS e 3 57 glaadlgo K05 S
s i lal s (YY) N0 5 s .l YIS Sl jsls 5 ilayls 35k 0 ke ST
3 aS Slsyls L;IAYKQ%QL;*}jlr:lw)jqulj@ Slayly &S W S 0l O yloes
22 12 GV 5 Dot a5 b Sl s b Doy g0 45 055 0 Blod Cad st L
S JSE 53 VS Spsle i sl il 36 py5 ool Slals oMl L anlis
—ob b 6,8 K 5 e T s Sl BIL Sl yslo 2l g g el 6 55 oy 5 Ol il
SialS OB S s e Hsl ami 3 03ls [2AT |y Jgeames M 5 laan e (M5 Jls sl
5 S Slsle slols aiS S Jal,d s 5 Jlol bos lul bl Gl alad
35 S 5 s ol 6,8 K Eel S Lol Sl b Slyslo il Bl sl oK
OYE Y oS 5 slaas) 555 0 S
005 DLl 53 Sk ol pe Olgte 4 S Cead Sl 4238 Jlo i
Coosd Rl 31 FYF YN ST 5 ST 167 Y010 Fio SIS oSG 5 Jol) ool ok e s
s S D e S et i 151 Csl (5 gl p ek G b Sl el 5 sb 4
Sl (gl oslitul 340 ‘54:154@9&1& Cis LS Ol (YAYY) 755 5 LS 55
Y e 51 (Sl end I3l el SOIE S ol s ol ey 53 Kl
SOl eSSl 3 35 anle i Gl 53 555 I ey 55 g0 Szl b el L
@ il YV e (IS el oSS Ol 4 S 5 S Ol YYY jle ys edoee DY gl
Loy /N \)‘_;JW\MJ_,M)d&\}\M)b'/Ybr)jsr‘.&gi}(’_‘»é);&.&gﬁ‘_g‘j‘

Ars o Sl

!. Djalo et al.

2, Marshal-Lerner

3. Samsami et al. (1402)

4. Badel and McGillicuddy (2015)
5. Istiak and Alam (2019)

¢, Kilian and Zhou (2022)



1Re GOl (Gl i 3l odlitl b (o0 )gf DD b 33 cywle 6y 0l (S )9l o s”

1.0 :-' M AWAV'\. 5

j ¥ - 25
N iy e v

104 3 2

-2.0 15
2003 2005 2007 2009 2011 2013 2015

oustio YT 5 (njygf DSl § i Cnsd 1) KB

3050 dldd (ealaml glaesls iAo

@S )13 g 3s50 Wl & Sl Slesbsn 3l ST 055 5 s Sk o Al

B g ki a4 S 5 3 05 g 53 (bl e S5 Ol g0 4 S s 4 plg Dl
e 0B133Lasl S o a5 0 55 15 0T L350 eplem e o sla s 4 45 U g
SAML! JalS” b s ol 0 55 A8 0 (5 ST (VAF) ) Jis a5 5 S s ST SO
e85 3 plem 033l daly gl p Sl (Sen AS 0 b Sita 1y 005 F 5 (G polie 3y 50 53 3 g0
OINIE dle o 45 L35 7 oo 1y 557 oo 4 VAV a8 5 JLbs e Sl Bolo 3
25 B ma 53 ol 3L OIS 4l o o Likizen T ket 05 02 5 5 e 53 plg L
ol o Sl S Sl eslital L tisls Joled el o (213 )5 (B9 S Sosb 4 chnr o) 5
‘Yl.:r)j.?S@b}@%ﬁ):.w&ﬂbﬁqbr@:y) ST oLl 5y 50 glas s YL
Ao Sl e bl A py 5 oS Gl 5 aps o S B 28 plew Sk
3 om3da) 35 ga sl o5 5 plm 033k o ke dlaly SSS w53 5 555 e IS B
S13 gay 5 Syt 2l Eel Ll 5 o uyg asls iy 3 b 5LOYY YN o Ke
Gl camst 53 5 das e il 1y Sledst 5 YIS GLolis «Dog 1 s & pomen 5 553

S GYNT D) g 53 il 5 n 0k Gl oy 52 53 S (SUAB rizmes 55 0 05 LA

!. Fisher Hypothesis
2. Modigliani and Cohn (1979)
3. Madadpour and Asgari (2019)



<
Pl e

1220 OLusl 9 slar oy § (v Oobod pddaxd Jlo [ da 93 o 11
— | TTTE—

P s 5 as s slaslil als a8 S IS 0T et T 51,05k cal 0V Sl lsl s
Ay
20T G 36 5 o (K8 o8 ol OV 5Ll (gl iz 51 K05 (S 551 55
wosp 53 e Exle J1 S s SOl g ey dler Sl obasl sl sl
Slolin (510505 50 5 it s laed (2S5 (S50 o555 ol 3 g (618 ol
e o8 SIS Oda 055 6 Oy 03l Sl S 4 plrs T ibs oS s
g Gy 85 ey 93 i F 5 0I5 a5 3568 L3 OO 5L i 4y
dut{j)“cj&@‘)y)}u‘}%ju\.i‘.{.&;:l‘.:v\.k“};)ﬁjug&éﬁcﬁ»ﬂ))ﬁ“}é‘
oo gl 53 b gy eyl el o IEH s J g S5 ST Sl gm L
Cead Sl sl ol )1 55 s Sy 45 s S0k (Y19) T ey 5 15 m il 2alS
Dl s e 8 clols dsle pule Col &S 348 o0 o YV 5 =l N s
Aa3 n oS Jgeames Slyslo 5 IS SLAW A3 G5 b 1) ey 5 SIS 5H1 # 5 Dbl g
23k 3kaBl 3 eds a2 551 F 5 Ol s ke 4 (F NFO) O 5 (5 lke)
b ol s L ol 3108 e U sl 5 s WY o s s
B Lo s b gy 5 D g S SLOE a5 555 0 o se ) s GYE
Cosd 125 308 o 1 A oty 3oy 55l 65 53 i e il S Sl sl alls
S sshp sy Dt 6,8 IS8 Lol 5l 5 Sl g S e i Sl WY
3005k 4 OT Jsl 5 81y slasbl 5 g cpsle ol 4 b5 1y ale e Olalo 5 Sl
3R Gosee) s5i e SV E S Al 03 e dsy S5 DA DLl )l ams oS UST
Ll 35023 JUIST oy 5 Dyl S E 5 NS S JUST s (0 P TOLSs
a5 IS 3k 53 Sy 30 Gk Sl F ek s S 0k (YO T 5 S5

il L b S o s el s o 15 50 S |y ol 3 jain oS U5 e Cand

. Dornbuch (1987)

. Sousa and Yetman (2016)

. Saboori Deylami et al. (1400)
. Vernengo and Perry (2018)

W =



<
Pl e

JAY . ooladl (Gl i 3l odlitl b o0 )gf DD b 33 cywle &y 0l (St 39! o s”
m—— | ——

T cnlpls b oo G213 S5 plieinl 4 eyl 08 WS W5 bl ) ¢ 5
olf.\;f.\:ljjiib.&\}él@jfd)ﬂiq&bﬁ:}@ﬂaj:}iaﬂlfo&:yjl&Tojv\{
om(wwcbu:y@bﬂlfjléﬁfk}:w:gﬁ-\:ﬁﬁéﬁlﬁ:@l)}ﬁ.‘@

.@\D};.\.ﬁ,onL_%KxM@u:iU;HJYK

Oy T 9 0y s -Y-y
slasdl (gbaas b3 51 (ol 5 (I lacanlin S 50 55 ooy 5 Slyliml o g4 5 Ol sl
4;_4:5\1L;,E,Jp,slj:jm;dg.:.,.»\Ge,)soljwlqéxouuﬁ.le;,\;o)mo%
QbU&.:JHfL;)}.p):.@\aJ;JP}I;)}AJ:GANQ\)U&;SUIGLUtgbUA?Lg:jﬁ-
~ sl (il (655 0 SO o 5 0k puand o 03 gk 55 b o 4k &S Ul oy
Slosl 55 SIS aie Olge 4 &S J ol lael ol pane YalS ol 351 J g sl
sl o e 53 (55 0 &L Ul @ oylil (gl CAel o5 o (B e O pke (S s Comslows
Sl gr S5l 3l 5 (A5 VYN IS 5 ua e eslizl (g3lasil OV a5
S g Olro e &5 3050 52 OAT) b s olal 5l )5 I 2587 61 S 1S
2513 35 (Tiy) JUS1 3550 555 35 5 (i) (ol 0,0 5 0 650 40 &0 e oy &
Ip =1 + Emeqq ")
o 3 Al g S Sl 0 75 ollsl 05 S G 53 b i el
15 el e Loy Bls 0, 5 ands ol 3 03,80 1) O e e 53 oo
Jolan 53 (VY AV T sl 5 ) 358 o cpedd Slaj Dlowar 5 5 (590 0 ile sl
035 F5 O 53 ot S Ll gh 0 5 4 Likizes OUlsslal 1 s 8 i 4 b
a5 Lol JUS 55 o b 5l e) 5 &5 o &5 GO S0 5,5 5m 53 6T (slesl sl axils
T3 5 ol 3 e (gl 3131 SO o, 355 53 ki 58 o Lol JUET ) i 0l

250055 g0 3 e a5 a0 i Il oy S5 o Lo g &5 a3l edlie (51 dad o oS

1. Giiler (2021)
2, Hassanvand and Nademi (1397)



<
Pl e

1620 Sl 9 5le? ooy 9 (oo O3lodh s Jlo [ Aoy dlio 14r
—— T

)Y O il 5 5l s e Rl 1) 55 el e Cas B 2 k0 g 5 I
ol o 35 R S 2 g L o 28 3 5 Lo IS Sl 4 e ol
C,,\,;.,u,:pu\w,uzﬁ)t?w{g}fmu.md.,\jsraf,g;;\,aljéf,iﬁéﬁfru;,,,@
AL B 5y Sleds 5 WY (gl ol Lol 03,57 5 51y S 4 e F 5,5
IJ.\:JJJ.,Ul}S@eJe'CJZ‘chJUK).a.:jj@r)}::lqgl@l{j:)b.w)q‘}iw:L.a:§|
5 dnsie GHIBBES 2 Gl g Sl ol s VU e £ 1 il it
4 o5 o Jie QBS54 Sand ) 1) 0 4 5 0 5 5 jp OB S 5
SR 0l STHE (1 1 slasl 4t 5o 0 5 Gl e oy 8 o 452 (600 05 0T
sy el 4 e el ol a8 das EalS 1 IS e Lol 35, o0 sinl &S s e

VPV XY T 5 08) 558 0 Slods 5 LY S 4 055 w55 4

OR9 3 Ly T

SLCES 8 ey 5 Sl J gy Sl Olsie b gladlas 55 (YY) W55, 5 055
t{,‘_;)}T@?bgwgmu,éudud;m/\uvm@uja,p‘_;m;l“m;,,,;
..U.s\.sjljé&l.l)’)\:)f&)Q\)Ué:i\jpjMduwﬁjlaMTﬁdbd.ujlnLa»\
Lol gae ysb 4 gaml o g Sl 5 el S Ol i 457 303 OLES oeT Sy @l:;
W\WCJ;uz,“l};ls;xw,l;&4@1)udg°}f}>w@,}:o\,m;s\&ug,us
ssd o Stle g Jb S b s )5 Ol s Co ge

boagxlse 5o ooy ol Sl Olge b sy 5o (T TOLKes 5 e
Gl Ly YA B YARE Sl o5 slaesls i 2ol OLS Cumbge 3 25 slacS sl
ol 31 2 sadS 55 oS sls 0La T b s 87 oy OLedSSl 5 il 5 55 (sl 528
Syl s 5 ge 55l 5 A g BB S0 andllae cpl slaadly skl gay g8 st

.Cﬁw\@)j&‘)w‘dbl{&}b)‘r)jQ)J‘dea'b‘ovubd‘.\bdf@‘@)j

!. Galindo and Steiner (2022)
2. Dogan et al. (2020)

3. Bottone and Rosolia (2019)
4. Nasir et al. (2020)



<
Pl e

1R o sOladl (Gl o 3l odlitl b 0 )g DD b 33 cywle &y 0l (S 39! o s”
m—— | ——

F5 ey blize Loy 4 03U A Olsie b man 5o (YY) 0l 5 o3
uz,,lwLg,ﬂc.?h\/\UY~\V@LA5°),>L;\,.ljuﬂxﬁguastac;)\’cj”)}:“ﬁ
5 o il Cote dlanl) 6 oS 51 0L s B3 5a5T 5 Slaas b g S0 5
2o F S g e o8 a polael 1A 5,05 sy el o SE S s e (Bl sl
EF 550 521 OLas el fimen AS oo Sylo (a5 4SS a2 sl sAS
..u,\:;;.xe.ub,psng;ffq&wdﬁdujﬂwﬁpj:@éu

S 1y ey Sl 4,8 eS8 Ol b sldlie 5 (VYY) Yol 5 oKl
J_.Lw*,%-,,gé\j..u;;é)ﬂc.?L@J,;\,MAU\AQV@ujc,}>6u0>\>?x.a%;.
oSaal St Solyanl 5 late sl o ks Sl cesle sl (5,8 IS e baesls
(L gi oo oslimul oy 5 Sl 8 ISKE gl BES b b g & Sladds 04037 3 1)
55l g LS a3, 15 S 3 gay 5 Sl ¢ et )il 4 b s s S Ll
et S Sl AT Ll ey oy 5 St (6,8 IS s oLl BB e ele 5
S a1y S8 gay g Syl STl ccmlin S ol 351 G b 1 Ll
.-SJJJJWEOWJW|

SWeS 58 30 5 150,55 Caalad pde Olgie b hass 53 (Y Y9) TOLKGa 5 KT
5,,T@? T a y YeXe B Yooy Slojoyss glaesls ¢ poys byl ONS sl
o5 sl & S s & Wl 0lis okl sl g sases Jals Jie 6,8 K L LLs S
Al s el el Asle (ol ONST dite Sl 31 cdas o 5l 1) el S
‘..M.:Jlﬁ.ag.i_,.ES‘_;ljfr.ag:.._.a.lajr..\.:-pljob.a@ﬁ\}\&;\bow@b.wbo\ﬂ
5 S5, s oo Ohll oS es Slls s 68 Sl bCys gdoee sl ‘5|xrA}dl£:5\
Sl edas o Il ey Sl &S oS 18 5 ST Ol dalsd uomes .l VAR

!. Sen et al. (2020)
2. Zhang et al. (2022)
3. Ascari et al. (2023)



<
Pl e

1220 OLusl 9 slar oy § (v Oobod pddaxd Jlo [ da 93 o 140

503 08 DS 5 )5 o daly Olgte b (g 5 (Y YF) g8 oS35 5 ol
5B 5l F5 e L, O OLL (s DLl (Jb Caxds o5 glresls e
L osls o 5 4525 535 (5557 mer U 5 eSSl 588 55 sl 1y o slacS 5
Ol shases Loy 53 O, poe OT s o7 L plowil 5 55 g L g S5 51 (o 8 Jbs,
Jelse Ol 53 5,08 o 36 ey Sl S s wsS gy 5 sl Ol mls A
Coto L6 T 1L (63laS el 53 1l S sl Ol 1) e LS50 M5 OS5
OT bl Caanl 5 i e 1 ol b S L aS 3505 oy 95 SWasl b dl e 53 s
i S ol B L g 3l O 1y b bl e s Olejen 33 5l &5 2L a3
i O 586 b G 5l el ol 0las ey 5 Syl Cote 30 G dte oS 5 LA
)bélﬁC,...»\.:.wJQ‘d\o&begabOL&J‘)RUB\Q@}\&JBC’;)A.M
.M@,ja\,wtw&bomw;

23N ES 5o 5 A e Olse b llie (1YAA) TOLSa 5 sl
SN 1 oslizal b LT a5 plonit [ (Keali gny 5 Dlyllasl 5 s, b o) 5 6,18 ot
e 0 3 guowe Oyl 5 SMae Sl lasl 6 S Jlesl 5 AFFA-NFAY Slejoyss (LT
G o &5 5 50 F 5 S i Lisls 0L Dl yllas 4y a8 (g1 ke D yUasl (s S
Py oS EF 03 SRIB A e sl ja S 50

Tl ro 5 G 8 B0 e Ol b (R 0o (VP ) TOLS 5 cidulis
laosls yslite ol gl Al 0 5 & 5 5 (ol 0 5 G ) () 2 4 B aS (asae
N = Ogen S5 3,55y 5l eslizul b g L5 S @osTpaz 1, W47 L AYDY Slej e)ss
035 F5 2 0T ol il o g slag 3 (2l b ols QL laasdl s go 3T 1 anlllan (slaacs
W o DG S a0 e 20 5 SIS S e bl e ol

Ot slasl s 055 5 5ol 35 S5 IS Sl Olge b (s 53 (VP2 1) T s

!. Nasir and Duc Huynh (2024)
2, Aboulhassani et al. (1398)

3. Khodabakhshi et al. (1400)
4. Tahsili (1401)



<
Pl e

1A o Oladl (Gl o 3l odlitl b o0 )g D b 33 cywle &y 0l (S )9l o y”
m—— | ——

owﬁ,;fé}iji;ld,qu.a;wﬂc?1,w‘wagguw‘\ Jlo hab slaesls
ol & blad o gas b 5l 'Cf'L;Jl.'\f;lal:QL&JaAAT@A{@Lﬁs\deL;Jl:j
LSJ:A{;‘sz)‘&5}4.;"UL;LEMJQO/A)"%L;lﬂé()jﬁ‘&d‘d}fﬁf@‘w‘}r)}s

-5)‘-’(’)‘}3.;3

b gy -¢

S s AT 3 53 Ll 5 g0 OT (slaedly 1p5 ool (63 5187 O i 51 23y
ol oy 755 Canle Bl 5 (550857 5 3l Laesls G915 8 Jhte 5l 5548 eslizal
lapzy S 1 s DLt 53 Lt 023 5se Sl Sl ek ol 5o
Gl Wosls 31 a8 ol (5T 5,00, &G eble (6,850 548 e eslizal pile ¢, SsL
Sl ol b 583 5 Je Sl (bt T3 31 esbinal b s e o Lauly 5 Lo &1 glalis
b s 4 o 03linal OL5 L ams o wl 51 ool (6,875k (sl 5 58U S o o3lizal 3 5dome
:w-\9“ob&@,w,ﬁb)%ggwt,;ﬂ&mﬁ;l@uﬁﬂduu@'ﬂg
030l i i (61 (3laml Sl 457 15 |y i Gladie 3 e Jails uv;;_),in KA
Fagdoms 5 S DLbp 5 dres Colis ooy (sla S (138 (6l T 15 el 3 8
3kt 1y soboie DAO! Wi o ble (6,8 3k (slann 5 S ol nr oale LS e 4SS
el ol anz &5 i ST W5 35 s 3 Shes 5550 03 GLjr 48 s 03 S S0
Shoslimul .ol s lisl 0T 5 Shos bl A o I 5 1y b s 5 5 AS oo 3L 3 5 lagn sy
S ol 03 ceabie LT Gl i) 5 iiseT 5L edle 68k slapz, S
T ot adde 35 5 55 e eslinl sl Gaas sazme gl Al VF Slejoygs
33 (S o3l a5l dle 55 & sad

OLSen 5 i) 55l 5 Wle J g 5 530l (sla ite 51 a5 8 ol laesls as sazes
lastls 515 5 4 i)l 1) YN g 5 (Ss 50 plew 5L el (7 X0

!. Medeiros et al. (2016)
2. Orlowski and Soper (2019)



s
b2l

1220 OLusl 9 slar oy § (v Oobod pddaxd Jlo [ da 93 o 11y
- T

Slsyly S Lasls (YN UL 5 JUE) W med Latls (Y10 O J s 50
O e (FF YA T b 5 al ) 3 jamis Ly F 5 o(FY VY O 5 Slows)
o oy (YO Y YY OLKer 5 ) (galamsl i, F @y FOLKea 5,580 W
OULS) 2 ladeT s 5 Q%Y+ YY J8) Ko iy (P 2YYY el 5 5adE) U L1500
SNl oSl 5 VFAA sl B AYAF (gl 51 Slej o535 (gl &8 ol (AVY 2YSYY (55
25 05T o S 5551 B ) Sl 5 Ol (ol (5 560 S5 m SO (3Ll
23 b o sad Ol ,l 50 s panda 4lwlS” s dropna &b 5 baesls 25 sk 4
CeZ SV sy cpl 03 ks iledb 5 Z iy ¢SS 4 aosls e 5 s 3o 0inS
T oy il 53 ool aosls g gammn o Sike 31 28 sl ite §1 5 o ile 51 3VL g 5L
WLl B3l ¢ gz Jlne Ol il 0 5 Sbe
z=2% )
P s 3 G a 0T 3,57 5 6l aS Sl a5 Syl tass cpl 53 dtwly e
e 8 DLl F 5 a5 s e Bt Sesy T a5 Syl pelaws (Ye0F)

2358 g0 S5lwdde (F) dasly &) oo 45 4S5 Gl B i Sl iin Sy b

Vesr = Ve(Z) + 41 ™)
135 o o3lizal (F) alasly 51 cpile (6 875k 5 S0 55 03 (gon 8 DMl & 505,557 1 she
fyr:lfl =B + & ()

dgég'; R ;ng,“_o (\‘~\‘Y)VG}§§T, )}?))\ aJlas )l S w u,’.'..b)}: U'-’-‘ BE
w28 5 Vel gl g on, S Y (2, S s 2 S el bl S50

. Dupor and Li (2015)

. Goyal and Parab (2019)

. Frache and Lluberas (2018)
. Ozer et al. (2023)

. Economagic.org

. Neuman

. Ozgiir and Akkog (2022)

. Ridge

. Lasso

10, Adaptive Lasso

1
2
3
4
5
6
7
8
9



<
Pl e

1A oG OLadl (Gl i 3l odlitl b 0 )g D b 33 cywle 6y 0l (S 39! S s”
m—— | ——

O35 gy o meen Ssh e Ui sos DLWl st s el S
S g0 4 4S5 55 o 03Ul (MSE) Sl o (Kibe sllast jloms 51 bl (6,873 (eSS
T o Gy (0) alasl
MSE = < 3.(ye = f,)? ®)
(el OLS L Jsane Solas o Jihiom O g £t Sl 25 S o i3 ot 39501
b 2o S a5 g0 035 a0 b S Ol it bl o7 5l ol L
aer g (2 S S sk 4 S e S ST T el (Sl e Jles!
eyl o5, 80 e lie (oLl L) A Slej s das e L2l hs G a1yl
A JMas sl o L3 o 568 55 a2 w0 53 (g Sl ki 039) @ 5 o (55
O 85 s gn ouiliS o v 0 1 5 3,8 0 Do i (OB S K
g gn 3531 5 (P) dslas Jau g o
SO = Bo =X Bxi)* + AL B *)
Y o2 S el i g 2 garen 5 OBl 25 5 0 S ) g iy 39501
2SN ol oy o o a5 T 51 (S5 S o BT Sl ele S LTy s
44T onl 5 S (o ol B Jie (i 85 I skt a1y e 1 slas sama
2SN 53 B b e Rl b s SIS e 558 0 ol i (55Lesilen Ol e
- op O s o S i Y 02, SN kg 2 oSS o s |y ol
FEEN5 5 ) S o 1) (S5 b (S5 oS s e 5 sl o O b | o
5 gn 033 i (V) Aslas Lo o2 KU1 ) (VA Y204
SO = Bo = ZBxi)” + A3 |B)] V)
ﬁu&@}g&ﬁ\bbﬂ)}bQSﬁ)ﬁlal:%lﬂM@y?ﬁ)}ﬂ'
IVl i 9 ST e enlinal o i sl e 6l (Bipe) ads) mede 1 das s plil
5 S sl o2lie 5 WIS e OLSS sh 4l dan 0357 S S g, S US e

!. Elastic Net
2, Liu and Zhang (2009)



<
Pl e

1220 OLusl 9 slar oy § (v Oobod pddaxd Jlo [ da 93 o 144
— | —

Y 2 St ol b 5y |5 i 3 Shae L5 oo oo sl onied (6,58
S ot T s it ol kit 035 0313 313 Y S5 (S 55 7 L ol
0~ Bo = L)t + A% w
Sl (st 85 85 ST S SV oS o, S Y A o 598
S e 5 S gr oalimel et oy 5 035 S S (sl ae Dol Sl S
2l Sl S e Sl el i OT 187 B bl 5 g oy G i o
alia LT aoy o 035000 055 0 pl 4y (6 eyl b o8 Zl (0 1) L2 5 (Gl i) L
s 231 0S| (o Joely W5 4 e sl B 058 o b oS el Y 2, S
o 4 T 055 S 5Ll il 2l 4 foles o8 ol g 5 oSS wLin L2
23S el E G b 5l e Sl 95w Dol A eyl ¢SVl Al 55 5l Law
&iwUm,ﬁ}@lc_,ﬁ,,ﬁld;w@vl@‘mppwu,\bs@y
ol g S Il S aSs il

YOi—Bo—-ZBxi)  + A (@B + A — )X BP) )

asdy -0
Vo amlael sy ¢SS 4 (4?); oedle 5,850 L;ur-w,ij\ )8 Gl
.:‘,..i:u.a;L;un\a}u)'-lijuijy-liw}w):uzéu.ﬁjs_,:}L@r.:mi?ui@h 4 Wesls ob
3303 O30 4 idw nl (i )lzel ams 53,8 (0 Do i slzel Ul S 55 e
3 JSie g 4o gazme ) p 55 Sidu 533 g o0 L1 35 saT degamme 5 g psd Lidu
th,':.;“u}:éq&ll):}g;)_,AJ'T&M)C,M\w&i\éua:l;)d)\u‘”&ngL&c\@bj
&ha:l:wcﬁﬁ'fbx‘,)al.sﬁf@&)y (‘P&%W)W‘WHP@
@w,w@u;\ﬁa@ﬂ@,@%yqu@p,ﬁ@cwuubﬁaﬁ
gﬁ.gjd}‘(lfj]JM.J%@MOﬁ)T@MJVﬁaﬁdhw\:}&:.i.:.;cgl.aw'
Lim (S5 slad o 53 oS (s (SLEI el Ol 4 & Sl 4 bl agy

!, Oracle Properties



s
b2l

Yoo o Golaml (Sl o  0Olel b 098 LI Gy s 38 padile 6 pT b (S 199 Can s

6‘)&‘5\' W)L&F‘j})ébﬁbﬂ\ d)&b)‘bw‘dw;)dﬂdw}au

s g0 LS (a) 5 D] s Hble w]) 3w o

e higeT degacme idw 1+ 50 las (pSle ) Jou

MSE Sigel aegazmop
ARAYS \

DARY<4 Y

AR 4 ¥
+/+4YA £

o/ R0V o

o/08NY 14

/AAVA v

/Y AVY A

VRt\s2 q
/ey \
+/-44¢ [INERNS

as el e

2l 3l ST AV st Ol e Sl 48 gazme ) 03 oS s e 0L ) Jpi il

St Sl e e cpl 53 Jde g B30T me s cpl g Sl 55 50T (Slaas gazee

Jhe 033 i 4 0T 0399 K055 457 ol +/+48F Sl o - Sobe gllas ol a5 Syl

.J.A.)‘SA QL&S ‘J C'_..w_).) WJU:‘:& 43‘)“).3

6u,x;)>\,wﬁwwlw‘y,,@;@owbﬁ)ﬁn@wTvJ,.L?ﬁ

2153 g 2o SN K I Jeolo o pite ol s S iy 5 (ka8

J}.&U’A oals Olis d)b

@ 9N ol @Y Jgu

S ed 550 P

—/0:4 Ls:LaﬁlA.i:)'Cf'
<JAFY Slsyls Cad e s
V/OAY 5 Cad el
VYO 5 O e
Viats bacstls 31 5 amsy o)l
YEY Sjates by # 5




s
b2l

1820 Ol 9 slar ey 9 (o Ol (e Sl [ A9 j e Y
e B it
YAy K s
Y/AFY SANES
/Y08 s s
VY plew DL e
—Y/F14 S
o5 Ol il wiie
T Hlage
PPN 6 Ve (mwslas! 1 ol oY dug Hlade
+/\ov:MSE

u;.a,};slnd\i:e}»
L s Sladal ) 5 —+/0:4 s o booalaml ul Gt Ol Y Jad @Lﬁ
&‘f‘\:ﬁ&)‘J@)j@‘)&h‘jwjgu—V/F\q s_.ifpbnﬂ.acjj—'/"a‘\ ‘-‘*:’.j"
Slsyly Cad ele layane 36 AL e falS ey Dol b aie ol ¢|4§f
..L.ﬁ.)‘:}‘.:.u.a.L.:)'Cjicuc,s-\:ﬁjlj)@:ﬁr\.&,lu@j&&&c&dc.&:}jgﬁédaﬁ-w
N BIPIL gl Sote pa) 5 S p plgw S5k el 5 5,1 5 Sy
S 58 0ka s 020 sl WT e comen il o 2131 ony 55 SIols s iz oyl
olie o O gdoes 5 S0le Lol A/FFA Ll dig 1Y ldie 5 Sl s 3 Ul

O P P Y e LA RN PR RO YA I P PR AP PR Py g

¥ g8l i ol @l Jgor

et B el i
—<IVFY @lasl ad, 5
“IADF Syl Cnd s
Y/Y ¥ 5 Cad jals
V/AVY W5 O o
Y/VES alsts 51 5 a3y 08
IAY a3 Ay £ 5
A S L
[ZARR 3l s
—/\YF b sl s

A el Lk el
~V/OAY oS




<
U’)W!u’/w&/b

Yo¥ sl (Sl o ool b 098 LI w38 adile 6 pT b (S 19 Can s
— —

St e pU
s Oyl iy wiie
VT ylade
VPPl e (Smsbasl 3 ol Tiwe ding slude
+/+40\ :MSE

A

4 345 o s Do 85 Jea s o 0L Y s 53 g (02 S )l s
e PNV 2 LSS 5 ol el b e a5 llas 58 sle 1531 OT e
2l s (s DL 1) e S o i VIBAR o Lo £ s e S
Y ‘v-iiug‘ Sl (S s b s Gl 6 57 (A Y Jadr 53 & plgw 5L Lo
Q\,m;;u)ﬂﬁ)w;‘;:;;;,ﬁ“;(.té,ﬂ)ugubug;bgyvﬁ,,in@.uy
LY Vb e e o, 80155 WT o o it o7 6,5 0er ST o 01,1 a5
— ou.;\,(._-i,,in sl Olge 5 sl (sla S5 5 31 oy o5 pelans +/VPF g s
SIS Jole il B sl 44900 r;win Slay o 5 Kke slast &S s
s o 0Ly a8l gl Y o5 S
AL Gk g o 39801 3 ol @l i Jeoe

et B el i
iaal @sbasil As ¢ 5
+/40f Slajly S el
Va8 5 Cad jarls
Y/8Y4 5 O o
V/AvY sl 515 garsy VB)‘
ey Sjeas Ay &3
/A ¥ S A
\rANas 3l s
—+ YRV gkl s
ALl plew DLk e
—FIFAY A ES
e Ol iy wiio
/a0 T Hlade
VY i gl Ve mhslisl 31 ol Towe dipgs slode
/MY :MSE




<
U’)W!u’/w&/b

1840 Ol 9 5le: pay 9 (oo O3lodh D Jlo /(AR dlio r-v

SR bl e

Y 2 S s OO a8 das e 0SS el Bl (s Y ) S o) ol

ol sl b 5 6l ke Sla et e B A day o o It ba ke ¥ g 5o
F5 3 VRV (o ST, (= /PP (ol i) 55 e S s ul 553 5
4('/*0?) C)‘:)b Q.A.:s u,a:-\.& ny LS'“’. BE] .\AJGA QLL.’ b 6‘)}; C)\)LE:.;‘ 2 (—?/“A“) o g
VAW lastls 1 515 5 s 50 06,1 (- /AYP) W 5 oK pebams c(VVAD) U 5 ad s
elew S5k sl 5 (FVFE) 5ol &5 o(V/AF) (Sl by o(+/Y0N) 3jates Ady 5
Gl VK 5wl by (6 s v;wis\ 3 WT .05 oy s Sl , ke 36 (+/408)
Wl [ ARY Bl ol g oy S Gl a5 (Al ol oy Sl e S0l sl

SV Al i 39831 5l ol i o Jau

s 0 pU
—+/OAY 3Ll &
7N%4 Slajly e e ls
YXY Mg el et ls
AV W5 O o
Y/+08 Lug;s-laﬂjl;,q-;ﬁ(ls)l
inas ESICHEN L) s
/YAy Soai s,
Y/01V0 5ol &
s sl )s
Ao plew UL pala
-¥/a9) S
s Oyl iy ke
A (T e
Y/FV il Ve (mmliel H ol (hwd dug Hluie
<\ :MSE

S slaasl ol

Y Jgdor S 55l s o 0L StV o 02, 801 (6,8 S ool s



s
b2l

Yot 6oLl (Gl o  0Olel b 098 LI w38 padile 6 pT b (S 399 Can s
o T

alin &SV oS 02 S (S5 ol Lks i plew 515 o ls 5 (25 slateTys om
Skl o & 0Ty (sl Joely 5 (sl 1y S Sl & ol Y oz, SN
EF 92 oy S 1y e BT o 2 VIOV 25 L 51 5 el ke ple OLe
oaT ooy GWIT Ol oo 3,108 oo a5 oyl 1y gite 30 o 2 —Y/APY oy Lo g
4 5l el oy g s o OLES 1) SLBI Doks 5 ¢ 5 a5 el Y/ gy 1Y 5 /A0
A6 oAt Sl 5 5l 5 4 das e 0L (65 0k le 02, S e a5,
Syl g 5 TFslaesls il Lilgy edasylis pl 5 Lyls 1y ey s Oyl Hs e
4 01 ookl Lama ol K05 (g ) gos5 sl 5 (S 5 e &5 )8
SN 5 P S 55505 6305 (Sails a5l 31sn 5 lalanls slasle o GWYIS D315
Jolss plo Coad 5 etn ) g0 41 (e SV Cnd 4 Lo 1) oy 57 DLl Ll 5 e
‘_S:‘..,“.ALS;.:.&EJL;Lmsb.AA:J:AS(..:.E;“JJ:.&QJWA{LSJKQLAJMJ:J',.:M;..\;JL»A:}}J
ol Ol slal )5 Lol 5 4o e 5156 s 4 9 5yl Lol jise glaesls L g
ba)ls olyen 1) oy 58 Sl Gy a5 & o 350 0 3l Lol skl sl X i
£ SV S eSOl pble 685k o2 S ez 2 Sl oaT oy b 45T 35
slie asdlls ol 53 ol eslizal L;La‘.;wiu 53 bl ol oy 5 Sllsl  Kudd s

35 g 0305 OLES Sl o sllas Ko Ol joo dmglin wlul o) 1 505



A
b2l

1£+0 Sl 9 5la pPmy 9 (o O3lod s Jlo [ gy dlie f.0

0.10

0.08

0.06

0.04

0.02

0.00

J\_M.YMS\_M Mﬁbduka}uy )ul D)

Olr yo Slas 18 (ol 0wk 5981 Hlgr B duwlio 1Y 10903
as el e

b 3ol (55 0258 Ol o sl (o Sole ST o jaiiin ) s gei &5 65 Olon
ol o Ol 55 81 ol 53 el s 31 513 (63 o el 3 Lag ) SN s 4 o
Syl ladie e i 1) 5, Shes o g 5 Sl 2aS neded sl 5 ol odalive

S 5 4o -1
o oS (Ll OLIE b 5 655 0 UL (sl Il p) @ oy Sl e 5 L
a5 5 omdle 8L Laay il adlas ol 3 )ls JiE ey 5 Sylasl 6,8 s 55 o lead g
b ople 6,8 5b o pay 1558 esliul Jg g s3lasl gle ke 1 glos 1S (b
syl s gladde js &5 dmea baosls J;U;E:'-J:.b‘sujiﬂ wleld o 6 K5 4
i o geaslamil Gladide O dle (5,8 slanz SN rmen Ll Olgy
oS iy (6L 31w b 1y 0305 (Slade sazen 51T h litd e L bl Y gana
Ol o 53 Bl Gl (5 oy SN oS 3l DL sy slaasl S Ly ke

ﬁ)}g‘uﬂl})‘:MjoMeMWﬁjmw‘_QJL‘{J&:?HAU:})J&LJJQW@)}:



<
Pl e

Yol solal (Sl o 3 0Ol b 098 LI w38 paile 6 pT 3l (S 199 Can s
B

S35l b 15 oo OT ad gl ol 5557y cal b 3l olial b L e 05 5" aes o ool y 315 0L
2,8 b el idm 35 o5 DL i 53 1 o S s s g e ez
1 LaOT e (sl e 4 28T 035 0313 L ol 4l s (55 o) S IS5l (S5
S ol o 3 ol 33K BLJe 3 Cad S 6 80T 1 OT SlS6 5 AS 4w 5 28
5 ey Ok a1 0T a ite 4 345 055 0315 b 8L e Sy g 4 Y oz, S
£ skl sla e o 514l Gl (6 Y 2, 83151 oaT Sy s ol
wom Ol o 3550 Cpl 53 Lgls oy SN s 1) Cte 56 o b SudE dby 4 5
—oslg Caad i G b 31 s W5 slaa pa ¢ J1als SIS Cd I e sde 23 8
S o8 Dbyl 5 el (55518 35 IS b ke 5l F 5 Rl Sl sla
Sl ek dao 3 WV iyl (S 55887 )l Syl ST 3550 53 01l Dl (6 sga
© Olyalo oy55 men 53 8 Jlo 3 el 2508 Jlo wlie S 4 Cd VWAA Lo Sils
A oo Olid Sl sl 4 S | Dbyl by il 31 a8 Conl anils 2l s 5 =4 /WY Ol e
LS ST )5 4 o oS O e Sylsl (6,8 IS 55 50l 555 i g5 A e
VU g5 sl o pe Jy (e 40,55 plal 3Ll 53 Uy e 5 (S A3y LS oo
W5 g b Soslen pde s @ 6l 5ty 09 (S5 Gt 5 J 3 Gl 9,5 01 5335500
Lol o by Sy (St 231 o 2355 o0 gnp 58 sl sl Sl e 5 VIS
e el cpl Gl 3 gdoes Sledst 3 VIS 4b 0 Sdesli 557 53 O g g ok Dlodst 5 YK (ol
o 5 L Gl (55 2y SISl oleT oy ol ol y s 355 00 55 Sl
o 5 S el ol 5 DL L) e S o me S e Ol
o5 4 o3 03 O pan Colr e 5 RIBIL S 2 sd s po 5 2o 4 e YL
eSSl (sloes 35 55 SRl 31 L 01l (6557 0 SOL bl o 27 005 55 5 Lol OT
350 CMged 0, 55 45 By Olojen das (5151 (oI 05 a1 5 3l oy Ll oo
T 3,5 sl 5 35800 OLF J @la)s il on Sl 31 35 655 o &SSL 1 eSSl sLolis
GSb Vg 5 el Sy 4l 5 55 eSSl s 53 s B 4 S (6 0 4 5 L

,awu,\.;.o\o\}:aE.U,zuwl{uou},..a,.v.a.s@u:ﬁ\p\o,e'cjo;ﬂwL,l”.sf«.



<
Pl e

1840 Ol 9 5le: pay 9 (oo O3lodh D Jlo /(AR dlio T-Y

L g gn gy 31BN S i o ply s EalST 5 ely S s (sl o 4 8 L
S o e 5 Lol 2alS 0T duT 8 S (6108 es o STL 5 1y 550 (Sl 51 ey oS

o gl I 28l e Ko s S U 235 e Sl g S
e
Wiy ol Yt 5 O Gl a0l @l B8 B s b
u\;,w@;h_yﬁoy{;ml@ﬁﬁm&ﬁwl,@;uéﬁfggduﬂ)@\
las i b g oo pite diz (ot (iledile 0 5L O claodiS ot e I o3l L
35y oeble 5,580 ‘suﬂ,;}\ sl dr Zoale Ol o il 55 ST Jlae! &S o310
oS5 503l (gla Jomoly el (g pls o 4y 1513y L g 23 8 S w548 (gLl Lo
Sasl ot o ST Gl ia s sl sl €l 3b3 Cuenl b g5bamdl 0387 Jils sl 5 1,
Slopz) S L 0T alie 5 b5 BB (o sime Jion 4y ST ol b o5

.@l%:ﬁ})clfﬁlﬁ@):ﬂgﬁu&&ab:j&@:l{;iﬁ&,:btgxf:li

References

Aboulhassani, A., Shaygani, B. & Zandian, Z. (2020). The Effect of Interest Rate and
Exchange Rate on Inflation Targeting with Heterogeneous Inflation
Expectations Approach. Journal of Econometric Modelling, 5(1): 87-110. Doi:
10.22075/jem.2020.18166.1338. (In Persian)

Ascari, G., Fasani, S., Grazzini, J. & Rossi, L. (2023). Endogenous Uncertainty and
the Macroeconomic Impact of Shocks to Inflation Expectations. Journal of
Monetary Economics, 140: 48-63.
https://doi.org/10.1016/j.jmoneco.2023.04.002.

Badel, A. & McGillicuddy, J. (2015). Oil Prices and Inflation Expectations. Is There
a Link? The Regional Economist: Federal Reserve Bank of St. Louis.

Bottone, M. & Rosolia, A. (2019). Monetary Policy, Firms’ Inflation Expectations
and Prices: Causal Evidence from Firm-Level Data. Working Papers 1218:
Bank of Italy

Coibion, O., Gorodnichenko, Y. & Ropele, T. (2020). Inflation Expectations and Firm
Decisions: New Causal Evidence. The Quarterly Journal of Economics, 135(1):
165-219. https://doi.org/10.1093/qje/qjz029.

De Carvalho, A. R., Ribeiro, R. S. M. & Marques, A. M. (2018). Economic
Development and Inflation: A Theoretical and Empirical Analysis.
International ~ Review  of Applied  Economics, 32(4): 546-565.
https://doi.org/10.1080/02692171.2017.1351531.

Djalo, M. U., Yusuf, M., & Pudjowati, J. (2023). The Impact of Foreign Debt on
Export and Import Values, the Rupih Exchange Rate, and the Inflation Rate.



https://doi.org/10.1016/j.jmoneco.2023.04.002
https://doi.org/10.1093/qje/qjz029
https://doi.org/10.1080/02692171.2017.1351531

<
2l e

Yoh 5oLl (Sl o 3 0Ol b 098 LI Gy s 38 paile 6 pT 3l (S 199 Can s
Bl |

Jurnal Ekonomi, 12(01): 1124—-1132.

Dogan, L., Orun, E., Aydin, B. & Saban Afsal, M. (2020). Non-Parametric Analysis
of the Relationship between Inflation and Interest Rate in the Context of Fisher
Effect for Turkish Economy. International Review of Applied Economics,
34(6): 758-768. https://doi.org/10.1080/02692171.2020.1782852.

Dupor, B. & Li, R. (2015). The Expected Inflation Channel of Government Spending
in the Postwar U.S. FEuropean Economic Review, 74, 36-56.
https://doi.org/10.1016/j.euroecorev.2014.11.004.

Farrokhi Balajadeh, H., Khochiani, R. & Asayesh, H. (2019). Investigating the
Dynamic Relationship between the Money Growth and Inflation in Iran: An
Econophysics Analysis of Quantity Theory of Money. Quarterly Journal of
Applied Theories of Economics, 6(2): 215-238. (In Persian)

Frache, S. & Lluberas, R. (2018). New Information and Inflation Expectations among
Firms. Working Paper 781: Bank for International Settlements.

Galindo, A. J. & Steiner, R. (2022). Asymmetric Interest Rate Transmission in an
Inflation-Targeting Framework: The Case of Colombia. Latin American
Journal of Central Banking, 3(3): 1-18.

Goyal, A. & Parab, P. M. (2019). Modeling Consumers' Confidence and Inflation
Expectations. Economics Bulletin, 39(3): 1817-1832.

Giiler, A. (2021). Does Monetary Policy Credibility Help in Anchoring Inflation
Expectations? Evidence from Six Inflation Targeting Emerging Economies.
Journal of Central Banking Theory and Practice, 10(1): 93-111.
https://doi.org/10.2478/jcbtp-2021-0005.

Hassanvand, D. & Nademi, Y. (2018). Empirical Analysis of Existence of the
Mundell's Relationship between Interest Rate and Inflation in Iran: A State-
Space Approach. Monetary & Financial Economics, 25(15): 219-238. Doi:
10.22067/pm.v25i16.63738 (In Persian)

Istiak, K. & Alam, M.R. (2019). Oil Prices, Policy Uncertainty and Asymmetries in
Inflation Expectations. Journal of Economic Studies, 46(2): 324-334.
https://doi.org/10.1108/JES-02-2018-0074.

Khodabakhshi, A., Akbari Moghadam, B., & Bidabad, B. (2021). Investigating the
Nonlinear Effect of Interest Rates on the General Level of Prices, Smooth
Transition Regression Approach. Quarterly Journal of Applied Theories of
Economics, 8(2): 267-294. Doi: 10.22034/ec0j.2021.43669.2801. (In Persian)

Kilian, L. & Zhou, X. (2022). Oil Prices, Gasoline Prices, and Inflation Expectations.
Journal of Applied Econometrics, 37(5): 867-881.
https://doi.org/10.1002/jae.2911.

Kotchoni, R., Leroux, M. & Stevanovic, D. (2019). Macroeconomic Forecast
Accuracy in a Data-Rich Environment. Journal of Applied Econometrics,
34(7): 1050-1072. https://doi.org/10.1002/jae.2725.

Lipka, A., Nowacka, D. & Rzeszutek, A. (2022). The Evolution of Public Debt, Gross
Domestic Product and Inflation Rate in Poland in 2015-2021. Olsztyn Economic
Journal, 17(1): 23-33. https://doi.org/10.31648/0ej.8600.

Liu, H. & Zhang, J. (2009). Estimation Consistency of the Group Lasso and its
Applications. J Mach Learn Res Workshop Conf Proc, 5(3): 76-83.

Madadpour, S. & Asgari, M. (2019). The Puzzling Relationship between Stocks
Return and Inflation: a Review Article. Int Rev Econ, 66(1): 115-145.

Medeiros, M.C., Vasconcelos, G. & Freitas, E. (2016). Forecasting Brazilian Inflation



https://doi.org/10.1080/02692171.2020.1782852
https://doi.org/10.1016/j.euroecorev.2014.11.004
https://doi.org/10.2478/jcbtp-2021-0005
https://doi.org/10.1108/JES-02-2018-0074
https://doi.org/10.1002/jae.2911
https://doi.org/10.1002/jae.2725
https://doi.org/10.31648/oej.8600

<
2l e

1620 Sl 9 5le? ooy 9 (oo O3lodh s Jlo [ Aoy dlio T4

with Highdimensional Models. Brazilian Review of Econometrics, 36(2): 223-
254,

Moessner, R. (2022). Determinants of Inflation Expectations in the Euro Area.
Intereconomics, 57(2), 99-102.

Mokhtari, Z., Totonchi, J. & Alavi Rad, A. (2022). A New Keynesian Approach to
Exchange Rate Substitutability in Inflation Expectations: A Dynamic
Stochastic General Equilibrium Model. Journal of Applied Economics, 12(41):
91-105. (In Persian)

Nachane, D.M. & Chaubal, A. (2023). Machine Learning in Macroeconomics:
Application to DSGE Models. In: Srivastava, D.K., Shanmugam, K.R. (eds)
India’s Contemporary Macroeconomic Themes. India Studies in Business and
Economics, 521-541. https://doi.org/10.1007/978-981-99-5728-6_22.

Nasir, M. A., Balsalobre-Lorente, D. & Duc Huynh, T. L (2020). Anchoring Inflation
Expectations in the Face of Oil Shocks & in the Proximity of ZLB: A Tale of
Two Targeters. Energy Economics, 86: 1-13.

Nasir, M. A., Duc Huynh, T. L. & Vinh Vo, X. (2020). Exchange Rate Pass-Through
& Management of Inflation Expectations in a Small Open inflation targeting
economy. International Review of Economics & Finance, 69: 178-188.
https://doi.org/10.1016/].iref.2020.04.010.

Nasir, M. A. & Duc Huynh, T. L. (2024). Nexus between Inflation and Inflation
Expectations at the Zero Lower Bound: A Tiger by the Tail. Economic
Modelling, 131, 106601. https://doi.org/10.1016/j.econmod.2023.106601.

Ndikumana, L. (2016). Causes and Effects of Capital Flight from Africa: Lessons
from Case Studies. African Development Review, 28(2): 2-7.
https://doi.org/10.1111/1467-8268.12177.

Orlowski, L. T. & Soper, C. (2019). Market Risk and Market-Implied Inflation
Expectations. [International Review of Financial Analysis, 66(1): 1-32.

) https://doi.org/10.1016/j.irfa.2019.101389.

Ozer, M., Zoran, G. & Sevilay, K. (2023). Effects of Exchange Rate, Output Gap, and
Output Gap Volatility on Inflation Volatility in Turkey. Journal of Central
Banking Theory and Practice, 12(1): 5-26. https://doi.org/10.2478/jcbtp-2023-
0001.

Ozgiir, O. & Akkog, U. (2022). Inflation Forecasting in an Emerging Economy:
Selecting Variables with Machine Learning algorithms. International Journal
of Emerging Markets, 17(8): 1889-1908. https://doi.org/10.1108/[JOEM-05-
2020-0577.

Ponticelli, J. & Voth, H. J. (2020). Austerity and Anarchy: Budget Cuts and Social
Unrest in Europe, 1919-2008. Journal of Comparative Economics 48(1), 1-19.
https://doi.org/10.1016/j.jce.2019.09.007.

Saboori Deylami, M. H., Elahi, N., Kiaalhoseini, S. Z. A. & Yousefi Sheikh Robaat,
M. (2021). Existence of Exchange Rate-Inflation Vicious Circle Hypothesis in
Iran: A MSBVAR Approach. The Journal of Economic Studies and Policies,
8(1): 7-30. https://doi.org/10.22096/esp.2019.37179. (In Persian)

Samsami, H., Orooji, Z. & Dashtban Farooji, S. (2023). Investigating the Effects of
Exchange Rate Change on the Trade Balance: The Generalized Marshall-
Lerner Condition Approach to in Accordance with the Conditions of Iran's
Economy. New  Economy and Trade, 18(1): 123-146. Doi:
10.30465/jnet.2023.41152.1886. (In Persian)

Sen, H., Kaya, A., Kaptan, S. & Comert, M. (2020). Interest Rates, Inflation, and



https://doi.org/10.1007/978-981-99-5728-6_22
https://doi.org/10.1016/j.iref.2020.04.010
https://doi.org/10.1016/j.econmod.2023.106601
https://doi.org/10.1111/1467-8268.12177
https://doi.org/10.1016/j.irfa.2019.101389
https://doi.org/10.2478/jcbtp-2023-0001
https://doi.org/10.2478/jcbtp-2023-0001
https://doi.org/10.1108/IJOEM-05-2020-0577
https://doi.org/10.1108/IJOEM-05-2020-0577
https://doi.org/10.1016/j.jce.2019.09.007
https://doi.org/10.22096/esp.2019.37179

<
Pl e

YV e Solal (Sl o 3 0Ol b 098 LI Gy s 38 paile 6 pT 3l (S 199 a3
]

Exchange Rates in Fragile EMEs: A Fresh Look at the Long-Run
Interrelationships. The Journal of International Trade & Economic
Development an International and Comparative Review, 29(3): 289-318.
https://doi.org/10.1080/09638199.2019.1663441.

Shakeri Bostanabad, R., Rasouli Beirami. Z., Salehi Komrudi, M., & Pakrooh, P.
(2020). The Impact of Expectations, Liquidity Surplus and Demand Side on
Inflation Dynamics in Iran: Hybrid New Keynesian Phillips Curve Approach.
Journal of Islamic Economics and Banking, 9(31): 147-171. (In Persian)

Sousa, R. & Yetman, J. (2016). Inflation Expectations and Monetary Policy. Bank for
International Settlements. Available at SSRN:
https://ssrn.com/abstract=2870936.

Storm, S. (2021). Cordon of Conformity: Why DSGE Models Are Not the Future of
Macroeconomics. International Journal of Political Economy, 50(2): 77-98.
https://doi.org/10.1080/08911916.2021.1929582.

Tahsili, H. (2022). The Impact of Exchange Rate Shock on Inflation in Iran's
Economy: Application of the Threshold Vector Autoregression Model. lranian
Journal of  Economic Research, 27(91): 257-285. Doi:
10.22054/ijer.2022.56063.912. (In Persian)

Uddin, I. & Rahman, K.U. (2023). Impact of Corruption, Unemployment and Inflation
on Economic Growth Evidence from Developing Countries. Qual Quant, 57(1):
2759-2779.

Vernengo, M. & Perry, N. (2018). Exchange Rate Depreciation, Wage Resistance and
Inflation in Argentina (1882-2009). Economic Notes, 47(1): 125-144.
https://doi.org/10.1111/ecno.12098.

Zhang, Ch., Liu, Zh., Xu, Y. & Zhang, Y. (2022). How Do Firms form Inflation
Expectations? Empirical Evidence from the United States. Economic Research-
Ekonomska Istrazivanja, 35(1): 1142-1161.
https://doi.org/10.1080/1331677X.2021.1958245.



https://doi.org/10.1080/09638199.2019.1663441
https://ssrn.com/abstract=2870936
https://doi.org/10.1080/08911916.2021.1929582
https://doi.org/10.1111/ecno.12098
https://doi.org/10.1080/1331677X.2021.1958245

©

The Journal of Economic Pol:a’

Biquarterly Journal of Economic Research

Original Research Article/ Vol. 18, No. 35, spring and summer 2026, P: 211-246

Studying the role of the government in the
successful transfer of technology: A case study of
Iran

Mahdia Sadat Mousavi!, Farshad Momeni*2, Ruholah Abu
Jaafari®, Seyyed Mohammad Bagher Najafi

Received: 03-11-2023 Accepted: 01-03-2024

Extended Abstract

Purpose: Technology plays a prominent role in determining the economic and
political status of countries. But who benefits from new technologies and increased
productivity depends on the institutional context and the type of each technology.
During many critical periods, technology was subordinated to the gaze of the powerful
outsiders, and the growth of productivity did not bring any meaningful improvement
to the lives of the majority of the population. The new technologies introduced and
perfected in Europe, the United States and China can be exploited by their transfer to
developing countries so as to increase their economic growth. But how? Also, do
developing countries benefit from importing technology ?

Technology transfer is one of the important channels of acquiring it. But the transfer
of technology can involve costs such as creating a dual structure, increasing inequality
and poverty, imposing values and consumption patterns, or losing the local markets
of the technology-importing country. In today's world, due to rapid changes in
technology and the characteristics of new technologies, the possibility of reverse
engineering is limited. Thus, it is not possible to separate the endogenous development
of technology from the transfer of technology; the successful transfer of technology
requires the combination of domestic technological capacities with transferable
technologies from outside. This type of technology transfer is often possible through
cooperation between domestic and transnational companies and requires the existence
of capable companies that have sufficient technical and organizational attractiveness
for cooperation. What is required of them in this case is national interests and not their
own material interests. Having such powerful organizations with national biases
requires the existence of a development-oriented government with a set of measures
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and characteristics. It is also necessary to strengthen the balancing forces that affect
the path of future technologies and create incentives for technologies that benefit
everyone. Balancing forces cannot be created without relying on civil society
organizations.

Methodology: In this research, Iran has been examined by a descriptive-analytical
method, and the role of the government in transferring technology is explained.

Findings and Discussion: The results of the research show that the existence of an
autonomous government and reliance on the society are necessary for the formation
of companies that have the ability to unite and cooperate with transnational companies
in order to absorb technology. The government in Iran is not able to define joint
projects between itself and the private sector due to features such as low legitimacy,
lack of meritocracy, patronage and the existence of administrative corruption. Also,
according to international indicators, Iran does not have a good rank in the political
environment and regulatory environment (political stability and stability-
effectiveness of the government, quality of regulations, and rule of law). This issue
has caused a suitable environment for the use of investments made in this area (such
as investment in the field of knowledge-based companies, research and development,
and human resources).

Oil revenues and the short-sighted dominance of the government's decisions in Iran,
which is caused by the lack of cohesion and communication with social classes, is the
most important obstacle in creating proper conditions for successful technology
transfer. The investigation of Iran's automotive and biopharmaceutical industry shows
how coalitions play an effective role in institutional changes and technological
developments. Examining the industries shows how industrial development can occur
in a situation where the developmental government and stable social order have not
been formed, but this development is both discrete and reversible. Institutional
changes are mainly the result of joint projects between institutional entrepreneurs in
government and non-government sectors.

Conclusions and Policy Implications: The existence of organized social groups is
necessary because the government and social structures shape each other. Without an
efficient roulette, it is not possible to define transformative projects. Also, the social
mobilization and organization of informed people makes the government avoid
developing low-quality projects. It is necessary to create a relative advantage in order
to balance technology exchanges, which requires the selection of driving industries
and their support. But the right choice and support happens in a suitable institutional
context. This institutional context provides political and economic entrepreneurs with
opportunities that facilitate production activities and constantly strengthen the
motivation of organizations to engage in production activities. Improving the
capacities of the government by holding recruitment tests and preventing forced
recruitment, making the distribution of power fair by creating parties and directing
class-oriented interests to higher political arenas, changing the country's planning
system (limiting goals, prioritizing goals and programs) and supporting the forming
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of companies around the main advantages, and determining clear criteria for
distinguishing production from distribution, with defining indicators such as the
minimum ratio of added value at the beginning of the activity to the added value at
the end of the activity and the minimum percentage of domestic manufacturing to
receive government support, can help to improve the conditions of the country in the
field of technology absorption and application.

Keywords: Technology Transfer, Organizational Capacity, Developmental State
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Extended Abstract

Purpose: The financial contagion phenomenon has been one of the issues of concern
all over the world. As globalization increased the financial dependence of different
institutions, this relationship was considered as a determinant of financial contagion.
Systemic risk in financial terminology means the possibility of a sudden fall in the
entire financial system, which can lead to instability or chaos in financial markets. It
refers to the possibility of failure in the entire system due to a failure or crisis in a
sector or part of the market. This risk is caused by simultaneous movement or
correlation among market segments. Another important issue in the discussion of
systemic risk is the risk of contagion; which means the possibility of spreading
important economic changes in one country to other countries. Contagion is classified
into two types, transaction party contagion and information contagion. Each type of
contagion in the financial market in question will eventually lead to a systemic risk.

It is not appropriate to use unadjusted correlation to evaluate the different effects of
large returns. In the calculation of (unadjusted) correlations, the spread of large returns
is hidden because correlations place equal weight on small and large returns.
Therefore, having small returns in a large number of days eliminates the effects of
large returns in a small number of days. Examining the contagion of cryptocurrencies
is essential because it helps the stakeholders to have a better understanding of the
systemic risk caused by cryptocurrencies in financial markets and currency markets.
In this way, investigating the contagion of cryptocurrencies helps policymakers and
participants in currency markets to predict the imminence of widespread risk in their
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vicinity and, thus, helps them to better manage the risk of cryptocurrencies. The main
purpose of this study is to design and explain the dynamic model of systemic risk
contagion of cryptocurrency in the financial markets of the world and Iran.

Methodology: In order to achieve the main goal of this study, namely to measure
systemic risk, the criteria of adverse risk approach including "differential conditional
value at risk" (ACoVaR) and "marginal expected loss" (MES) are used. In addition,
to determine the effects of yield contagion and volatility contagion among
cryptocurrencies and to determine the effect of the relationship between the yield and
volatility of cryptocurrencies with the performance of global financial markets, the
multivariable GARCH model will be used, and the MATLAB software will serve to
analyze and calculate the research models.

The statistical population of this research is the historical data of the Bitcoin
cryptocurrency under the title of cryptocurrency market index and the data of
NASDAQ, New York, Toronto, London, Frankfurt, Madrid, Shanghai, Hong Kong,
Tokyo, Tehran and Mumbai stock market indices. . In this research, due to the lack of
information on the early years of this market and especially the data related to Bitcoin,
all the data available in the Coin Market Cap database are used. The data related to
financial markets have been used for a period from July 2012 to July 2022.

Findings and Discussion: The results obtained from this study indicated that the
relationship between the changes in the financial markets were non-linear. In addition,
the systemic risk in the virtual currency market was lower than that in the financial
markets, which indicates the shallowness of this market. There was also a positive
correlation between the systemic risk of Bitcoin and other financial markets, as well
as some risk contagion between these financial markets. According to the estimated
coefficients in the variance-covariance matrix, risk sharing existed among financial
markets. Based on the estimation, the virtual currency market was found as the
recipient of the spillover effects, and the shock affected the financial status of other
markets.

Conclusions and Policy Implications: The aim of the present study was to design
and explain the dynamic model of cryptocurrency systemic risk contagion in the
financial markets of the world and Iran. Based on the results, it can be suggested that,
due to the spread of risk between the virtual currency market and the financial markets
in Iran and the world, especially the stock market, investors should consider this issue
in their asset portfolios and the assets related to negative covariance. Also, considering
the existence of contagion between the virtual currency market and systemic risk in
Tehran stock market, the existence of institutional rules and regulations and the
existence of a risk warning system can reduce the effects of this risk on the domestic
financial market.

Keywords: Systemic Risk Contagion, Cryptocurrency, Conditional Value at Risk,
Multivariate Conditional Heteroscedastic Variance Autocorrelation Method
(MGARCH)

JEL Classification: 033, M20, K11, 022.
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Extended Abstract

Purpose: The stock market plays a critical role in economic growth and development
by channeling savings into productive investments. For emerging economies like Iran,
stock market stability is essential to reduce dependence on oil revenues and achieve
economic diversification. However, Iran's stock market is highly sensitive to
fluctuations in economic policy uncertainty (EPU), both domestically and globally.
Domestic uncertainties often stem from unpredictable government policies, inflation
volatility, and fiscal deficits, while global uncertainties relate to international trade
disputes, geopolitical risks, and macroeconomic instability in major economies. The
asymmetric nature of these uncertainties means that their positive and negative shocks
can impact the stock market differently.

This study investigates these asymmetric impacts of domestic EPU and global
economic policy uncertainty (GEPU) on the Tehran Stock Exchange (TSE) index.
Unlike linear approaches, this research adopts a nonlinear perspective, recognizing
that financial markets often react disproportionately to policy shocks. Understanding
these dynamics is crucial in a country like Iran, where economic policy
inconsistencies and external sanctions frequently disrupt financial markets. The
research addresses the key gaps in the literature by exploring short- and long-term
asymmetries in the relationship between EPU, GEPU, and stock market performance
in Iran.

Methodology: To explore the asymmetric impact of policy uncertainty, this study
uses quarterly data spanning from 2011 to 2023. Two primary indices, EPU and
GEPU, are constructed using advanced statistical techniques as follows:
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a. Extended Kalman Filtering (EKF): This technique extracts time-varying economic
uncertainty from government spending, taxation, and exchange rate data.

b. Principal Component Analysis (PCA): This technique aggregates multiple
macroeconomic variables to create robust composite indices for both EPU and GEPU.
The Nonlinear Autoregressive Distributed Lag (NARDL) model is employed to
capture asymmetries. This model is particularly useful in disentangling the short-term
and long-term impacts of positive and negative shocks on the stock market. Unlike
traditional models, the NARDL framework accounts for the fact that financial markets
may react differently to increases and decreases in uncertainty. Additional variables
such as inflation, gold prices, and the COVID-19 pandemic are included to control for
their influences on market dynamics.

The methodological rigor of this study lies in its ability to combine advanced
econometric modeling with real-world relevance. By isolating the asymmetric effects
of policy uncertainty, it provides a nuanced understanding of the factors driving stock
market performance in Iran.

Findings and Discussion: Asymmetric effects of domestic EPU: The findings reveal
that positive shocks to domestic policy uncertainty have a significantly negative
impact on the stock market in both short and long terms. Investors respond to
heightened uncertainty by withdrawing investments or reallocating them to safer
assets, leading to market declines. Negative shocks, however, have a weaker
influence, suggesting that reduced uncertainty does not immediately restore the
investor confidence. This highlights the persistent nature of market skepticism in Iran,
driven by a history of abrupt policy changes and economic mismanagement.

Impact of GEPU on Iran’s stock market: Global policy uncertainty has a limited but
noticeable effect on the stock market. Positive shocks to GEPU negatively affect the
stock market index in the short term as investors anticipate reduced trade flows,
currency depreciation, and heightened risk premiums. However, the long-term effects
are muted, reflecting Iran's limited integration into global financial markets due to
sanctions and trade restrictions. Negative shocks to GEPU indicate reduced global
uncertainty and, thus, have an insignificant impact, reinforcing the dominance of
domestic factors in shaping Iran's stock market performance.

Role of inflation and gold prices: Inflation positively correlates with nominal stock
market growth, primarily due to asset hedging behaviors in inflationary environments.
Gold prices, on the other hand, do not show significant interactions with the stock
market; they challenge conventional wisdom about the role of gold as a safe haven.
This finding underscores the inefficiencies and speculative nature of Iran's financial
markets.

COVID-19 pandemic as a case study: Contrary to expectations, the COVID-19
pandemic had a short-term positive impact on the stock market. Government
interventions, including liquidity injections and fiscal support, stabilized investor
sentiment during the crisis. This highlights the importance of timely and targeted
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policy responses in mitigating the adverse effects of uncertainty shocks.

Conclusions and Policy Implications: This research underscores the critical role of
domestic policy uncertainty in influencing Iran's stock market. While global
uncertainties have a secondary effect, the findings suggest that policymakers must
prioritize the reduction of domestic EPU to enhance market stability and investor
confidence. The key conclusions and policy recommendations are itemized below:

a. Reducing domestic policy uncertainty: Transparent communication of fiscal and
monetary policies is essential for mitigating uncertainty. Policymakers should adopt
predictable and consistent strategies to stabilize investor expectations and reduce the
adverse effects of policy shocks.

b. Strengthening financial institutions: Enhancing the transparency and governance of
financial markets can attract long-term investments and reduce speculative behaviors.
Regulatory reforms should focus on improving market efficiency and protecting
investor rights.

c. Gradual global integration: Iran's limited exposure to global financial markets
shields it from some external shocks. It also restricts opportunities for diversification
and resilience. Gradual reintegration into global trade and financial systems can help
to mitigate domestic vulnerabilities and create new growth avenues.

d. Leveraging crisis management lessons: The positive impact of COVID-19
interventions demonstrates the importance of proactive policy measures during
economic crises. Establishing contingency plans and improving policy coordination
can enhance the government’s ability to manage future uncertainties.

This study has broader implications for developing economies facing similar
challenges. The asymmetric effects of policy uncertainty observed in Iran may apply
to other countries with volatile political environments, limited financial infrastructure,
and heavy dependence on domestic markets. The findings emphasize the need for a
stable environment to foster economic growth and resilience in emerging markets.
This research contributes to the literature by highlighting the nonlinear and
asymmetric nature of the impacts of policy uncertainty on stock markets. By focusing
on Iran, a country with unique economic and political characteristics, it fills a critical
gap in understanding the interplay between policy uncertainty and financial markets
in emerging economies.

Keywords: Economic Policy Uncertainty, Iran Stock Market, Asymmetric Effects,
Nonlinear ARDL Model, Domestic and Global Shocks
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Extended Abstract

Purpose: One of the shortcomings of the value-added method in welfare estimation
is that it only measures the final products without intermediate productions in a given
province or outside that province and ignores the interaction of economic sectors in
the province. Khuzestan Province ranks second in the country in terms of GDP, but
most of its production is related to sectors such as oil, steel, petrochemicals, which are
not converted into final products. Regarding agriculture, the products are mainly
exported out of the province. Indeed, the production in this province has not been able
to bring prosperity to all the citizens of there. Therefore, it should be carefully
investigated to see why, even though the province has the second rank in creating
added value, the feeling of well-being in this province is much lower than even the
average of the country. This research seeks to analyze the entry and exit of
intermediate goods by using the output data table, whether the province can increase
the welfare by completing the value chain, and its potentials. In the following, we will
first discuss whether GDP can be the basis for measuring well-being and when this
added value can bring more well-being.

Methodology: The corresponding calculations are performed using the regional
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input-output table of Khuzestan Province in 2016. Then, the interactions of the
economic sectors of the province together and with the sectors outside the province
are analyzed.

Findings and Discussion: The results of the research show that, if all the export
intermediate inputs are converted into final production and all the imported inputs are
produced in the province, the added value of the entire province will increase by 63%.
At the level of economic sectors, the added value of the industry sector will increase
by 194%, the service sector by 102% and the agricultural sector by 74%. Also,
considering the size of the link between the domestic economic sectors of the
province, if the supply chain of intermediate goods is completed within the province,
it can increase the GDP of the province by 37.8%.

Conclusions and Policy Implications: In order for the size of the gross domestic
product (per capita income) of the province to be a good index of welfare, the
following items must be measured or adjusted:

» Non-tradable goods and services produced in the measurement of GDP

» The items that are not imported

« The spillover effects of production, such as the social, economic, health and medical,
environmental, and security issues pertaining to the GDP.

* A part of the added value created, such as the payment to the labor force or investors,
belonging to owners outside the province

» The accumulation of physical capital over many years that can create prosperity for
the citizens (Apart from the annual production that is included in the GDP, this
important item should be considered in measuring the prosperity of the citizens.)

* Rial value units of government investment (This item cannot be a good measure of
well-being.)

* The distribution of the GDP among the population groups (It is a determinant of the
welfare of households. The more equitable the distribution is, the higher the welfare
of households.)

» Many non-economic variables that affect the well-being of citizens such as security,
respect, human and social capital, social relations, and social acceptance of norms
Therefore, based on the results, a part of the production of Khuzestan Province, which
leads to a relative increase in added value compared to the other provinces, cannot
bring prosperity to the province due to national effects. Based on the considerations
raised here, the results of the current research can lead to a rise in the GDP of the
province only if good links are established among the internal economic sectors of the
province and the supply chain of intermediate goods are formed there. By examining
the above seven cases, GDP can be made a more accurate measure of well-being.

Keywords: Intermediate Inputs, Data-Output, Added Value, Khuzestan.
JEL Classification: C67, R13.
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Extended Abstract

Purpose: This study aims to investigate the impact of monetary policies on the
optimal composition of the asset portfolio of the Central Bank of Iran (CBI) over the
period from 1971 to 2023. Monetary policies, as key instruments for managing the
financial system and influencing macroeconomic outcomes, shape the allocation of
the CBI’s assets, including foreign currency reserves, gold, debt securities, and other
financial instruments, through mechanisms such as interest rate adjustments, liquidity
management, and inflation control. Given Iran’s unique economic context,
characterized by chronic inflation, significant currency fluctuations, and international
sanctions, this research seeks to identify how these policies influence the asset
portfolio of the CBI and to propose strategies for optimizing asset allocation so as to
enhance monetary policy effectiveness and economic stability. By analyzing the
economic data spanning over five decades, the study addresses how changes in
interest rates, liquidity, and inflation affect the asset composition of the CBI.
Additionally, by comparing Iran’s asset portfolio with global trends, the research aims
to identify approaches to mitigate geo-economic risks, such as currency volatility due
to sanctions or shifts in global trade, and to strengthen the resilience of the CBI
balance sheet. The ultimate objective is to provide policy recommendations to
improve asset portfolio management, support macroeconomic goals such as
preserving the national currency value, managing economic crises, and fostering
public confidence in Iran’s financial system.

Methodology: This study employs an optimal control model to analyze the impact of
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monetary policies on the asset portfolio of the CBI, utilizing the Particle Swarm
Optimization (PSO) algorithm implemented in the Spyder environment, a Python-
based integrated development platform. The PSO algorithm, inspired by collective
behaviors in biological systems, optimizes asset allocation by maximizing expected
returns while minimizing risk and transaction costs. The data covering 1971 to 2023
were derived from reputable institutions, including the Central Bank of Iran, the
Statistical Center of Iran, the International Monetary Fund (IMF), and the World
Bank. According to the CBI balance sheet report (2022), the financial components of
Iran’s national balance sheet include monetary gold, special drawing rights, currency
in circulation, demand deposits, debt securities, and other financial items. The asset
portfolio is defined as a combination of gold, currency, foreign reserves, and debt
securities, based on variable structures and prior studies. The research adopts the
generalized Markowitz (1952) model, which defines an efficient portfolio as the
optimal combination of assets that minimizes variance for a given return (max-min or
min-max criteria). The key variables include interest rates, inflation rates, liquidity
imbalances (misalignment of money supply and demand), and asset categories such
as gold, foreign currencies (USD, EUR, CHF), and debt securities. Transaction and
shortage costs are modeled as functions of monetary policies, including interest rates,
monetary imbalances, and inflation. The data were normalized, and cross-validation
(70% training, 30% testing) yielded a mean squared error (MSE) of 0.012. Sensitivity
analyses examined the policy variables within a normalized range of 0.5 (highly
contractionary) to 1.5 (highly expansionary).

Findings and Discussion: The results indicate that monetary policies significantly
influence the CBI’s asset portfolio composition. Expansionary policies, marked by
reduced interest rates, increase the share of debt securities by approximately 15%
while decreasing foreign currency reserves, particularly USD and EUR, by about
10%, reflecting the CBI dependence on domestic instruments for liquidity
management. Rising inflation drives the CBI toward safe-haven assets like gold and
the Swiss Franc (CHF), with the share of gold rising by up to 20% during high-
inflation periods, aligning with IMF (2024) reports confirming increased gold demand
in inflationary conditions. Liquidity fluctuations, particularly during monetary
imbalances, prompt portfolio adjustments, with gold and debt securities shares
increasing by up to 25% in unstable scenarios. Compared to global central banks,
Iran’s portfolio exhibits higher dependence on USD and EUR (59% USD, 21% EUR,
10% gold globally), rendering it vulnerable to geo-economic risks. Countries like
China and Russia have mitigated such risks through reserve diversification. The
model aligns with the CBI balance sheet data (2023) and IMF reports, validating the
accuracy of PSO algorithm’s accuracy. These findings underscore the need to reassess
the asset allocation strategies to reduce economic vulnerabilities, particularly given
Iran’s exposure to sanctions and currency fluctuations. The observed trends highlight
the CBI adaptive responses to monetary policy shifts and the importance of balancing
risk and return in portfolio management to enhance economic resilience.

Conclusions and Policy Implications: This study demonstrates that monetary
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policies, through interest rates, inflation, and liquidity imbalances, significantly shape
the asset portfolio of the CBI. Expansionary policies increase debt securities and
reduce foreign currency holdings, while high inflation boosts demand for safe-haven
assets like gold and CHF. Iran’s heavy dependence on USD and EUR, compared to
global benchmarks, heightens its exposure to geo-economic risks. To optimize the
asset portfolio and enhance economic stability, the following policy recommendations
are proposed:

- Diversification of foreign reserves: The CBI should reduce dependence on USD and
EUR by incorporating currencies like the Chinese Yuan, despite trade constraints due
to sanctions.

- Increasing gold reserves: Gradual increases in gold reserves during stable periods
are recommended to hedge against inflation and currency depreciation risks.

- Liquidity management with debt securities: Targeted issuance of debt securities with
competitive interest rates is advised to control liquidity and inflation, particularly in
contractionary policy phases.

Gradual interest rate reforms: Phased adjustments to real interest rates are essential to
balance inflation control and investment stimulation, addressing Iran’s history of
financial repression.

These recommendations consider Iran’s structural constraints, such as sanctions and
oil dependency, while aligning with global best practices. Future research could
incorporate diversification indices to refine allocation strategies. By implementing
these policies, the CBI can strengthen its balance sheet, enhance economic stability,
and improve resilience against external shocks, supporting Iran’s macroeconomic
objectives effectively.

Keywords: Monetary Policy, Asset Portfolio, Central Bank, Optimization Algorithm.
JEL Classification: E02, E40, ES, E6.
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Extended Abstract

Purpose: The primary objective of this study is to develop a robust and context-
specific credit scoring model tailored for retail customers in neobanks, leveraging
both traditional and non-traditional data sources. Considering the limitations inherent
in conventional credit assessment frameworks, particularly for individuals lacking
formal credit history, this research seeks to bridge the gap by integrating behavioral,
legal, digital, and socio-demographic indicators into a comprehensive, data-driven
model. The study adopts a mixed-method approach to first identify and classify the
most relevant credit-related attributes through the qualitative content analysis of
expert interviews. Subsequently, the Best-Worst Method (BWM), a multi-criteria
decision-making technique, is employed to prioritize and assign relative weights to
these attributes. The model aims to enhance the precision, inclusiveness, and
efficiency of credit risk evaluation processes in neobanks, which operate in a fully
digital environment and have access to real-time, high-volume user data. By focusing
on retail customers, particularly those underserved or excluded from traditional
financial systems, the proposed model contributes to improving financial inclusion
and informed credit decision-making. The study not only offers theoretical
contributions to the domain of fintech and risk modeling but also provides actionable
insights for practitioners who develop Al-driven credit assessment tools in digital
banking ecosystems.

Methodology: This study adopts a mixed-methods approach, combining qualitative
and quantitative strategies to design and validate a comprehensive credit scoring
model for retail customers in neobanks. The research is structured in two sequential
phases, following the methodological framework of Saunders et al. (2016). In the first
phase, qualitative data were collected through semi-structured interviews with 22
experts in digital banking and fintech. These interviews were analyzed using
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conventional content analysis (Hsieh & Shannon, 2005), employing open coding
techniques to extract the key indicators influencing creditworthiness. The resulting
codes were then grouped into thematic categories, ensuring data saturation and
conceptual clarity (Glaser & Strauss, 1967).

In the second phase, the identified indicators were evaluated and prioritized using the
Best-Worst Method (BWM), a robust multi-criteria decision-making tool introduced
by Rezaei (2015). This method enables the systematic comparison of indicators based
on expert preferences, while minimizing inconsistency and data redundancy. The
integration of qualitative insights and quantitative weighting ensures that the proposed
model is both empirically grounded and contextually relevant. This methodological
design allows for a nuanced understanding of credit risk in a digital context, capturing
both traditional financial behaviors and emerging digital signals relevant to neobank
operations.

Findings and Discussion: This study presents a systematic and empirically grounded
model for retail credit scoring in the context of neobanks, integrating traditional
financial indicators with alternative digital and behavioral data. The findings, derived
through a two-phase mixed-methods approach, reveal a hierarchy of influential credit
risk factors, prioritized with the Best-Worst Method (BWM) based on expert
judgment.

The most significant determinant identified is financial transactions and behavioral
patterns, which received the highest weight (0.360). This dimension includes metrics
such as payment history, spending behavior, savings consistency, and financial
engagement across banking platforms. These variables offer a reliable proxy for
financial stability and are readily accessible through the digital infrastructure of
neobanks.

Ranked second, the legal and insurance profile (0.279) encompasses indicators such
as criminal records, legal compliance, and insurance participation. These elements
reflect the individual’s commitment to formal institutional systems and their ability to
manage unforeseen risks, namely the factors closely tied to credit reliability.

The digital activity and online behavior category ranks third (0.200), underscoring the
growing significance of alternative data in digital banking. Variables such as online
shopping patterns, social media behavior, and app usage frequency serve as behavioral
proxies for risk tolerance and consumption consistency.

Demographic and household data (0.120), including marital status, education,
employment history, and residence stability, were found to exert moderate influence.
Finally, risk-taking and philanthropic behavior (0.039), while less impactful in
isolation, provide complementary insight into personal values and crisis-time
financial conduct.

These findings highlight the value of integrating multi-source data for more nuanced
and inclusive credit evaluations. The proposed model enables neobanks to assess
customers with limited or no formal credit histories, thereby advancing financial
inclusion while enhancing the accuracy, speed, and transparency of credit decision-
making processes in digital banking ecosystems
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Conclusions and Policy Implications: The findings of this study underscore the
transformative potential of integrating traditional and alternative data sources in retail
credit scoring, particularly within the digital infrastructure of neobanks. Unlike
conventional banks, which depend heavily on historical credit data, neobanks can
leverage real-time transactional behavior, digital footprints, and behavioral analytics
to evaluate customer creditworthiness with greater accuracy and inclusivity. The
prioritization of factors such as financial transactions, legal and insurance records, and
online activity suggests that dynamic, behavior-based indicators outperform static
demographic variables in predicting credit risk.

Moreover, the use of the Best-Worst Method (BWM) ensures the structured, expert-
driven weighting of indicators, enhancing model robustness and decision-making
precision. Importantly, the model addresses the credit assessment challenges faced by
underserved populations, particularly those without formal credit histories, by
utilizing accessible, digital-first metrics.

In conclusion, this study contributes both theoretically and practically to the
development of next-generation credit scoring models in fintech. For neobanks,
adopting such hybrid frameworks offers a pathway toward data-driven lending
strategies that are faster, fairer, and better aligned with the needs of digitally engaged
consumers. Future research should explore the application of machine learning to
further refine predictive accuracy and incorporate evolving forms of behavioral and
contextual data.

Keywords: Credit Scoring Model, Neobank, Retail Customers, Content Analysis,
Best-Worst Method.
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