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Abstract

Article information

This study analyzes the threshold effect of macroeconomic
uncertainty on Iran’s business cycles from 2006:q2 to
2021:q2. First, Iran’s business cycles were extracted using
the Hodrick—Prescott (HP) filter. Given the volatility of
Iranian markets, a composite index of macroeconomic
variables was constructed using Principal Component
Analysis (PCA). The Generalized Autoregressive
Conditional Heteroscedasticity (GARCH) method was then
employed to measure macroeconomic uncertainty. The
Smooth Transmission Regression (STR) approach was used
to estimate the threshold effect of this uncertainty on
business cycles. The findings indicate that the second lag of
macroeconomic uncertainty acts as the logistic transition
ariable, with one threshold (0.068) and two distinct regimes.
In both regimes, macroeconomic uncertainty induces
economic recession, with intensified recessionary effects in
the second regime. Similarly, unemployment at both
elementary and advanced education levels contributes to
economic stagnation, with stronger effects in the second
regime. Conversely, labor productivity, legal system health,
capital and labor mobility, and lagged business cycles
promote economic growth, with their positive effects also
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Aim and Introduction:

In macroeconomics literature, business cycles refer to fluctuations in gross
domestic product (GDP) around the long-term growth trend. Periods when GDP
falls below or rises above this trend represent economic stagnation and prosperity,
respectively. As fluctuations in national output significantly influence economic
performance, understanding their causes is essential—particularly in the
aftermath of the Great Recession, which highlighted the role of macroeconomic
uncertainty in amplifying such fluctuations. Increases in uncertainty often lead to
simultaneous declines in consumption, investment, and production.

In the context of Iran, a review of key macroeconomic variables over the past
three decades reveals pronounced volatility, particularly in exchange rates, oil
revenues, government spending, inflation, and—consequently—investment,
consumption, and production. This persistent instability, coupled with ongoing
stagflation, underscores the importance of examining how uncertainty in
macroeconomic variables affects Iran’s business cycles. Thus, this study aims to
estimate the threshold effects of macroeconomic uncertainty on Iran’s business
cycles during the period 2006:02-2021:0>.

Methodology:

Following the frameworks established by Dery and Serletis (2021) and Jurado et
al. (2015), this study employs the Hodrick—Prescott (HP) filter to extract the
output gap as an indicator of business cycles. A composite macroeconomic index
was constructed using Principal Component Analysis (PCA), incorporating
variables from Iran’s volatile markets—oil, goods and services, capital, housing,
currency, and credit. These variables include oil revenues, consumer and producer
price indices, stock price index, money growth, physical capital, capital asset
acquisition, housing prices, exchange rate differentials (official vs. black market),
public-to-private sector borrowing ratio, and trade volume.

Macroeconomic uncertainty was then quantified using the GARCH model.
Finally, the Smooth Transition Regression (STR) model was applied to assess the
nonlinear and regime-dependent effects of macroeconomic uncertainty,
institutional quality, capital mobility, and unemployment (by education level) on
business cycles.

Findings:

The analysis reveals that the second lag of macroeconomic uncertainty serves as
the transition variable in the business cycle function, with a logistic transition
function and a threshold of 0.068, leading to two distinct regimes. In both regimes,
macroeconomic uncertainty negatively affects business cycles, with the
recessionary impact being more pronounced in the second regime.
Unemployment at both the elementary and advanced education levels also has a
negative effect on business cycles, with intensified recessionary outcomes in the
second regime. In contrast, labor productivity, the health of the legal system,
capital and labor mobility, and the lagged business cycle all exert a positive
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influence on economic activity, with enhanced growth-promoting effects in the
second regime.

Discussion and Conclusion:

Given the recessionary effect of macroeconomic uncertainty and the exacerbation
of this effect beyond the identified threshold, reducing uncertainty should be a
priority to mitigate recessionary cycles in Iran. Policymakers are urged to identify
the underlying causes of macroeconomic fluctuations—especially those related to
inflation and exchange rate volatility—to prevent stagflation.

The excessive expansion of the money supply has been a key driver of uncertainty.
Therefore, effective monetary, fiscal, and exchange rate policies, along with
enhanced independence of the Central Bank, are crucial in reducing economic
volatility. Iran’s overreliance on oil revenues has also hindered the diversification
of production and increased exposure to external shocks. This dependence,
combined with rising government debt, has intensified the reliance on oil, making
the economy vulnerable to oil price shocks and foreign disturbances.
Consequently, the government should promote political stability, reduce current
expenditures, increase capital expenditures, and replace oil revenues with
sustainable tax income.

The persistent negative effect of unemployment—across all education levels—on
business cycles suggests the need for comprehensive employment policies,
particularly targeting educated workers. Enhancing labor productivity through
education and training is essential. Policies encouraging entrepreneurship, such as
loan programs, tax incentives, and government investment in job creation for
university graduates, are recommended.

Furthermore, the strengthening of the legal and judicial systems, ensuring
impartial law enforcement, and upholding justice can significantly enhance
economic outcomes. Facilitating the mobility of people and capital, including the
attraction of foreign investment, is also vital for promoting sustainable economic
growth.
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Aim and Introduction:

The optimal and sustainable use of natural resources is critical for mitigating
environmental risks and preventing resource depletion. While most studies on
resource consumption assume a linear relationship between economic growth,
population, and resource use, this research explores the often-overlooked nonlinear
relationships between consumption and factors such as globalization, urbanization,
and total factor productivity (TFP).

Globalization—encompassing social, political, and economic dimensions—plays a
pivotal role in shaping production, consumption, and environmental outcomes. This
study employs the Panel Smooth Transition Regression (PSTR) model to analyze how
globalization influences the relationship between economic growth and domestic
material consumption. The PSTR model, which accounts for regime shifts, enables
the examination of nonlinear interactions and offers more precise empirical insights
into these relationships. By allowing parameters to vary over time and across
countries, the model captures the heterogeneous effects of economic development on
resource consumption.

The primary objective is to investigate the nonlinear effects of globalization on gross
domestic product (GDP) and resource consumption at different globalization stages.
By leveraging the PSTR model, this study provides a nuanced understanding of the
complex and dynamic relationships among economic growth, globalization, and
environmental sustainability.

Methodology :

This study hypothesizes that domestic material consumption responds differently
to varying levels of globalization. Specifically, it posits that the effect of economic
growth changes across different globalization stages, implying a nonlinear
globalization threshold in the relationship between economic growth and DMC.
The PSTR method is well-suited to capturing nonlinearities, whether they involve
steep or gradual regime transitions.

The corresponding PSTR model is specified as follows:

LDMCit =u; + 60Xit + 61Xit * G(Sit;y; C) + &t with Yy > 0 (1)
wherei=1,2,..,nandt=1, 2, ..., T represent the number of cross-sections and
time periods, respectively. LDMC denotes the logarithm of domestic material
consumption. X;; = (X;:¢ X,;) includes per capita GDP and other control
variables such as urbanization, total factor productivity growth, and industrial
value-added. G (S;;; y; ¢) is the smooth transition function, where S;; denotes the
globalization index.

A simplified version of the model is:

LDMCl't = Ui + 50LGDPit + 61LGDPit * G(Sit; Y, C) + EitV >0 (2)

Following Gonzales et al. (2005), the transition function is assumed to be logistic:
-1

G(Siv;0) = [1+exp(—y H}lﬂ(sit -¢))] €))

here, y is the slope parameter, and ¢;, j = 1,2, ..., n is an n-dimensional location
vector representing the threshold values. Depending on the degree of globalization,
the effect of economic growth on DMC changes. In the first regime (where G(.) = 0),
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the elasticity of DMC with respect to economic growth is &, . In the second regime, this
elasticity becomes &, + &;. The estimation procedure for the PSTR model involves the
following steps: (i) The null hypothesis of linearity is tested against the alternative of a
smooth transition. If linearity is rejected, the appropriate threshold variable S;; is
selected. To address the issue of unidentified nuisance parameters under the null
hypothesis (as discussed by Luukkonen et al., 1988), the transition G(S;;;y;c) is
approximated around y = 0 using a first-order Taylor expansion. The linearized form of
the model is:

LDMC; = p; + 8oXip + 81X LKOF; + -+ + 8,y X LKOFI! + &, 4
The linearity test between LDMC and LKOF is equivalent to testing the null hypothesis
Hy: 6, = 6, = &, inequation (4). This test can be performed using an LM test, which

follows an F distribution:
__ (SSRo—SSRy)/mK

F = SoR TN k) ~F(mK,TN —N — K —m(K + 1)) (5)
where SSR, and SSR; represent the panel sum of squared residuals under H, and Hy,
respectively. Here, K denotes the number of explanatory variables, T is the number of
years, N is the number of countries, and m is the order of the logistic transfer function in
equation (5).

(i) The number r of transition functions and the number of extreme regimes, equal to r
+ 1, must be specified. For example, r = 1 indicates the presence of two regimes
associated with the threshold variable in the PSTR model. When globalization is used
as the threshold variable, the effect of economic growth on LDMC varies across
different levels of globalization, which are defined according to the estimated threshold.
(iii) The parameters of the selected PSTR model are estimated using nonlinear least
squares after data reduction, following the procedures outlined by Hansen (1999) and
Gonzalez et al. (2005, 2017).

(iv) The validity of the estimated PSTR model is assessed by testing for the absence of
residual heterogeneity. Accordingly, this study examines the indirect effect of
globalization on environmental impact assessment and sustainable resource
management in selected countries worldwide.

Results and Discussion :

The results indicate that the null hypothesis of linearity is rejected, confirming that the
effects of economic growth, urbanization, industrialization, and total factor productivity
(TFP) on domestic material consumption (DMC) vary with the level of globalization.
The model features a threshold with two regimes and is estimated using a Panel Smooth
Transition Regression (PSTR) approach, which is particularly well-suited for
heterogeneous panel data. This study examines the indirect impact of globalization on
sustainable resource management across 102 countries over the period 2000-2020. The
estimated transition speed from the first regime to the second is 102.0487, with the
regime change occurring at a threshold value of 4.3998. In the first regime, the logarithm
of total factor productivity exerts a positive and statistically significant effect on the
logarithm of domestic material consumption, indicating that at lower levels of
globalization, productivity growth drives industrial expansion that relies heavily on
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domestic materials. This, in turn, contributes to increased resource use and poses
challenges for sustainable resource management.

However, as globalization intensifies and exceeds the identified threshold, the positive
effect of TFP on DMC diminishes and eventually becomes negative. At higher levels
of globalization, improvements in productivity are associated with the adoption of
pollution control technologies and increased investment in cleaner production
methods, leading to reduced material consumption and enhanced sustainability
outcomes. These findings align with theoretical expectations and are consistent with
empirical evidence from Ulucak et al. (2020) and Ma et al. (2023).

Urbanization displays a similarly nonlinear pattern. At lower globalization levels,
urbanization is associated with a reduction in DMC. However, beyond the threshold,
urbanization leads to increased material consumption. This shift reflects the reliance
of large segments of the population in developing countries on traditional energy
sources, which intensifies pollution. Furthermore, large-scale rural-to-urban
migration results in habitat destruction, deforestation, and heightened pressure on
ecosystems. Inadequate urban planning and the lack of environmentally sustainable
infrastructure exacerbate environmental degradation. These observations are in line
with the theoretical framework and corroborated by Ulucak et al. (2020), Ma et al.
(2023), and Ullah and Lin (2024).

In contrast, industrialization consistently increases domestic material consumption
across both regimes, thereby worsening sustainable resource management. This
finding is also consistent with theoretical predictions and empirical studies by Ullah
and Lin (2024).

Conclusion:

Efficient and sustainable resource use is essential to mitigating environmental threats
and preventing resource depletion. A robust approach to sustainable resource
management involves identifying and analyzing the key drivers of material
consumption. Following the STIRPAT framework, this study investigates the effects of
economic growth, total factor productivity, industrialization, urbanization, and
globalization on domestic material consumption.

The empirical results reveal that TFP initially increases DMC in the first regime.
However, after crossing the globalization threshold, TFP contributes to a decline in
material consumption, thereby supporting sustainable resource management. Economic
growth follows a similar pattern: while it increases DMC in the first regime, it reduces
consumption in the second. Urbanization also has contrasting effects, reducing DMC at
lower globalization levels but increasing it after the threshold is crossed. In contrast,
industrialization has a consistently positive effect on DMC in both regimes,
underscoring its detrimental impact on sustainable resource use. These findings
highlight the importance of tailoring resource management strategies to globalization
dynamics and provide valuable insights for policymakers aiming to align economic
development with environmental sustainability.
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Table.8: Stationarity Test Results of the Residuals
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Abstract

Article information

Considering the importance of the relationship between
tax performance and institutional quality, this study
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traditional tax revenue model to examine their effects on
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Aim and Introduction:

Taxes represent a vital and stable revenue source for governments, playing an
undeniable role in financing the public sector. This study employs two separate
models to investigate the interaction between institutional quality and tax
performance in 10 oil-rich countries from 2011 to 2021. The first model assesses
the effect of institutional quality on tax revenue by including four sub-indices of
economic freedom—rule of law, government size, open markets, and regulatory
efficiency—alongside two economic variables: GDP per capita and the
agriculture-to-industry share in GDP.

In the second model, three independent variables—tax ratio, GDP per capita, and
oil rent to GDP ratio—are analyzed to determine their effects on the index of
economic freedom.

Methodology:

The following model is used to examine the relationship between economic
freedom and tax revenue:

Model 1:

. agriculture
Ltax; = ay + a,Lgdp per capita; + ayL(—————

industry )ie + azL rule of law;,

+ a,L government size;, + asL open markets;,
+ agL regularity ef ficiency;, + €;;

To assess the relationship between oil rent, tax ratio, and economic freedom as a
proxy for institutional quality, the following model is applied:

Model 2:
L economic freedom;, = B, + ;L oil rent;, + f,Ltax;, + f;Lgdp per capita;, + u;,

where L stands for logarithm, u and ¢ indicate the error terms, i indexes the
cross-sectional units, and t denotes time.

To avoid spurious regression, all variables were tested for stationarity. Cross-
sectional dependence was assessed using Pesaran’s (2015) test, which confirmed
dependence among units. Given this, the Pesaran (2003) unit root test was deemed
appropriate. The test revealed that some variables are non-stationary at the level,
suggesting potential spurious relationships. Therefore, the Kao test was employed
to verify the existence of long-term relationships among the variables, which the
results confirmed. Estimation and interpretation of the models followed
accordingly.

Results and Discussion:

Model estimation was conducted using EViews 13. The F-Limer test indicated the
appropriateness of the panel data method for both models. Based on the Hausman
test results, the first model was estimated using fixed effects, while the second
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model employed random effects. Given the use of GLS estimation, checks for
autocorrelation and heteroskedasticity were deemed unnecessary.

Model 1 results indicate that GDP per capita, rule of law, and regularity efficiency
have significant positive effects on the tax ratio. Conversely, the agriculture-to-
industry share in GDP, government size, and open markets have negative and
significant effects.

Model 2 results show that oil rent negatively affects economic freedom, while
GDP per capita and tax ratio exert positive effects. These findings imply that
increased oil rents in these countries are associated with declining economic
freedom. In contrast, greater tax revenues and higher GDP per capita—indicative
of broader and more stable financial access—enhance institutional quality through
improved government effectiveness and political stability.

Conclusion:

The findings demonstrate that GDP per capita (elasticity = 0.8), regulatory
efficiency (elasticity = 0.37), and rule of law (elasticity = 0.21) have the strongest
positive effects on the tax revenue ratio in the sample countries. Rising per capita
income boosts tax revenue by increasing citizens’ ability to pay taxes. Moreover,
improvements in regulatory efficiency and adherence to the rule of law contribute
to a more effective tax system.

The agriculture-to-industry GDP share, government size, and open markets
negatively affect tax revenue. A high share of agriculture signals a lower degree
of industrialization and, hence, a smaller taxable surplus. The unexpected negative
relationship between tax ratio and market openness may stem from the nature of
oil exports in these countries, which are typically managed by state-owned
enterprises, reducing the feasibility of high taxation on such exports.

The negative relationship between government size and tax revenue reflects the
reliance of oil-rich countries on resource-based revenues rather than tax revenues.
A large public sector may also disincentivize private economic activity, leading
to reduced tax collection and weaker tax performance.

The second model reveals that all independent variables significantly impact
economic freedom. Specifically, oil rent exerts a negative effect, while tax
revenue and GDP per capita positively influence institutional quality. Higher
financial capacity enhances political and institutional development, improving
indices such as government effectiveness and regulatory quality.

Given the influence of tax revenue and oil rents on economic freedom, policy
efforts to enhance institutional quality should focus on improving tax systems and
managing natural resource revenues more effectively. Alongside traditional fiscal
tools like adjusting tax rates and bases, strengthening institutional frameworks,
and promoting a stable economic, political, and social environment are essential
strategies.
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Table.6: Husman Test Results
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Abstract

Article information

This paper investigates the behavioral function of money supply in
the lranian economy, focusing on the interaction between
monetary policymaking and various macroeconomic variables that
influence liquidity, particularly the role of exchange rate
fluctuations in endogenously shaping liquidity dynamics. To this
end, the Autoregressive Distributed Lag (ARDL) and Fully
Modified Ordinary Least Squares (FMOLS) methods are applied
using quarterly data from Spring 2005 to Winter 2023. The
findings indicate that both the exchange rate and gross domestic
product (GDP) exert direct and statistically significant effects on
liquidity. Specifically, an increase in the exchange rate
endogenously elevates liquidity, while the impact of GDP likely
reflects either the money supply’s response to real sector
expansion or proactive monetary policies aimed at stimulating
production. Additionally, the legal reserve ratio is found to have
a negative and statistically significant effect on liquidity,
consistent with its constraining influence on bank lending
capacity. These results underscore the legal reserve ratio as the
most effective policy instrument available to Iranian monetary
authorities for managing liquidity. Given that the money multiplier
has been approximately eight in recent years—and that most
liquidity originates as inside money created by commercial
banks—successful monetary policy in Iran necessitates attention
to exchange rate volatility, reaffirming the validity of the
endogenous money hypothesis in the Iranian context.
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Aim and Introduction:

If a connection between the volume of circulating liquidity and the general price
level under specific conditions is accepted, then understanding the nature of
liquidity becomes crucial for effective policymaking. Changes in liquidity can
arise externally through central bank interventions (outside money) or internally
through the operations of commercial banks (inside money). In economies where
liquidity changes are primarily driven by external factors, direct control over the
monetary base is the primary policy tool. Conversely, when internal mechanisms
dominate, adjusting the legal reserve requirement becomes a more effective lever.
However, the feasibility of liquidity management by monetary authorities hinges
on the assumption that money is exogenous—that is, the money supply can be
adjusted independently by policymakers to meet macroeconomic objectives such
as low inflation and sustained growth. In conventional monetary theory, the
money supply is treated as exogenous in macroeconomic modeling, implying that
changes in the money supply drive movements in nominal and real economic
variables.

Contrastingly, Post-Keynesian theory asserts that money is endogenous and that
monetary authorities are largely passive in responding to changes in money demand.
This perspective argues that increases in credit demand—yprimarily driven by rising
production costs, particularly wages—Iead to corresponding increases in the money
supply. The emphasis on wage costs arises because Post-Keynesian analyses typically
focus on advanced economies, where strong labor unions elevate wages above
market-clearing levels and where the availability of capital goods and raw materials
is less constrained than in developing countries.

In contrast, one of the defining features of Iran’s production and consumption
structure is its dependence on imports. This dependency causes exchange rate
fluctuations to influence the money supply endogenously, through increased money
demand arising from two primary channels: higher production costs for firms and
increased expenditures by consumers, both public and private. Over 80% of Iran’s
imports consist of raw materials and intermediate or capital goods. Thus, an exchange
rate hike increases production costs for firms reliant on imported inputs, prompting
greater demand for working capital and, consequently, credit from the banking
system. Similarly, higher exchange rates elevate consumer prices via both direct
(imported goods) and indirect (inflation) effects, further increasing credit demand and
resulting in endogenous growth in the money supply.

The implications of the Post-Keynesian view are profound for both macroeconomic
theory and policy (Niggel, 1991). Theoretically, it challenges the validity of
neoclassical, neoclassical synthesis, and traditional monetarist models that assume an
independent money supply. From a policy perspective, it questions the effectiveness
of central bank interventions aimed at controlling credit and money growth. This
study, therefore, explores a behavioral function of money supply to analyze both the
variables under the direct influence of policymakers and those that endogenously
shape monetary dynamics via cost-push mechanisms.
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Methodology:

To examine the role of exchange rate dynamics in shaping money supply behavior in
Iran, the following log-linear behavioral equation is specified based on theoretical
foundations and empirical literature:

LnM=f(LnE,LnY,Lnb,i)

Where:

Ln M denotes the natural logarithm of liquidity (money supply),

Ln E is the natural logarithm of the unofficial exchange rate,

Ln Y represents the natural logarithm of Gross Domestic Product (GDP),

Ln b is the natural logarithm of the legal reserve ratio, and

i is the short-term deposit interest rate.

The model is estimated using quarterly data from Spring 2005 to Winter 2022 via two
econometric techniques: the Autoregressive Distributed Lag (ARDL) model and the
Fully Modified Ordinary Least Squares (FMOLS) approach. All estimations are
conducted using EViews 13.

Results and Discussion:

The estimation results confirm that both the exchange rate and GDP have a direct and
statistically significant relationship with money supply, with coefficients significant at the
95% confidence level or higher. The exchange rate positively affects money supply
endogenously, reflecting heightened credit demand resulting from increased costs for
firms and consumers. GDP exerts an even more substantial influence, potentially due to
the monetary system’s response to real sector expansion or active monetary policies
designed to stimulate production. Moreover, the legal reserve ratio has a negative and
statistically significant impact on money supply, also at the 95% confidence level. An
increase in the reserve requirement reduces the banking system’s capacity to extend credit,
thereby slowing liquidity growth. These results align with theoretical expectations and
highlight the critical role of reserve requirements in managing credit creation.

Conclusion:

This study employs a behavioral model of money supply to analyze the impact of key
variables on liquidity in the Iranian economy. It finds that exchange rate fluctuations
endogenously increase the money supply, while the impact of GDP likely reflects either
the money supply’s response to real sector expansion or proactive monetary policies aimed
at stimulating production. At the same time, the legal reserve ratio serves as an effective
policy tool for monetary control. These findings corroborate the Post-Keynesian view that
money in Iran is endogenously determined—primarily through credit mechanisms within
commercial banks. Given that the Central Bank’s time series data show a money multiplier
of approximately eight in recent years and that the majority of liquidity is internally
generated, the most viable instrument for monetary policy remains the legal reserve ratio.
Nonetheless, effective liquidity management also requires stabilizing exchange rate
movements, underscoring the limitations of relying solely on traditional tools in an
economy where money supply is largely endogenous.
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Figure 1: Share of imports of raw materials, intermediate goods, and
capital goods in total imports
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Figure 2: Unofficial market exchange rate
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Figure 3: Monetary base (thousand billion rials) and liquidity (thousand billion rials)
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Table.2: Testing the stationarity of variables using the HEGY test
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Table.3: Testing the stationarity of variables using the augmented Dickey—Fuller test
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Table 4: Results of the dynamic ARDL(4,4,3,0,2) model

o iie lye 03] oyl Jlei!
LnM(-1) 0/81 7114 0/00
LnM(-2) 0/24 1/86 0/068
LnM(-3) -0/63 -5/11 0/00
LnM(-4) 0/47 4/60 0/00

LnE 0/014 0/63 0/53
LnE(-1) 0/058 1/54 0/12
LnE(-2) -0/065 -1/61 011
LnE(-3) 0/048 1/22 0/22
LnE(-4) 0/04 1/61 0/11

Lnb -0/016 -0/19 0/84
Lnb(-1) -0/13 -1/28 0/20
Lnb(-2) 0/15 1/37 0/17
Lnb(-3) -0/14 -1/77 0/08

LnY 0/86 1/72 0/09

i -0/02 -2132 0/02
i(-1) 0/002 0/211 0/83
i(-2) 0/026 2/87 0/00
C -1/82 -1/51 0/13
R-squared: 0/99 Durbin-Watson stat:  1/83

Prob(F-statistic): 0/00
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Table.6: Results of the bounds test in the ARDL model
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Table.7: Long-run estimation results of the ARDL model

o ot wlpo QB‘)T o)Ll Jlex=l 3551
LnE 0/88 25/09 0/00
Lnb -1/37 -8/62 0/00
LnY 1/46 2/23 0/03

i 0/08 1/75 0/086
C -16/73 -1/88 0/064
ECM -0/10 7179 0/00
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Table.8: Estimation results using the FMOLS method
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LnE 0/74 22/86 0/00
Lnb -1/68 -5/08 0/00
LnY 3/33 5/94 0/00

C -43/27 -5/74 0/00
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Abstract

Article information

Research and Development (R&D) is a creative endeavor aimed
at expanding knowledge to enhance the quantity and quality of
production. In today’s innovation-driven economy, R&D
investment has become a strategic tool for governments and
corporations to stimulate economic growth and development.
Accordingly, developed countries and major corporations allocate
a substantial portion of their revenue to R&D activities. In
contrast, Iran’s investment in R&D has remained below 1% of
national income in recent years. Nevertheless, the spillover effects
of R&D can help achieve economic objectives with reduced capital
expenditure. This study examines the significance of R&D
investment in Iran’s economic development, focusing particularly
on its impact on the capital required to meet economic targets. The
analysis employs a dynamic input-output model, in which capital
is endogenous and represented as a matrix detailing inter-sectoral
capital exchanges. This capital, in effect, becomes an input for
production in the subsequent period and is thus vital for economic
forecasting and growth modeling. Assuming that R&D results in
either new technologies or improvements to existing ones, two
input—output tables—those for the years 1389 (2010/11) and 1395
(2016/17)—are utilized. The former represents the baseline
(older) technology, while the latter incorporates R&D
advancements, signifying technological progress. The findings
demonstrate that R&D investment reduces the fixed capital
required to achieve the growth targets set out in Iran’s Sixth
Development Plan.
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Aim and Introduction:

The concept of R&D within economic systems is grounded in endogenous growth
theory, initially introduced by Romer (1986) and Lucas (1988), who emphasized
the role of human capital accumulation in driving innovation and economic
growth.

The Harrod-Domar models, which assume a fixed capital-output ratio and
disregard technological change, have historically influenced the integration of
input-output models into growth theory. Expanding on these foundations,
Leontief (1951) adapted the static input—output model into a dynamic framework
to analyze the long-term growth of a multi-sectoral economy.

Los (2001) further extended this field by integrating Schumpeterian elements of
endogenous growth into the dynamic input—output model. In this revised model,
technological progress is endogenized through R&D expenditure.

In Iran, the impact of R&D investment has been sparsely explored, especially
within a dynamic input—output framework, which this research aims to address.
While international studies have occasionally employed dynamic input—output
models to assess R&D effects, domestic research remains limited.

This study investigates the impact of R&D investment using a modified dynamic
input—output model. Specifically, it estimates the level of investment required to
achieve the objectives of the Sixth Economic, Social, and Cultural Development
Plan, calibrated to the 1395 input—output table. Using a modified version of Pan’s
(2006) model, the dynamic input—output coefficients were adjusted to account for
R&D investment rates, enabling an evaluation of the capital required to meet
sector-specific growth targets.

Data were sourced from the Central Bank of Iran, which provides comprehensive
input—output tables for the years 1389 and 1395, along with capital stock figures.
The Statistical Center of Iran supplied inventory data for nine sectors: agriculture,
oil, mining, industry, water, electricity and gas, construction, transportation,
communications, and other services.

Methodology:

This research adopts a closed dynamic input—output model to assess the
macroeconomic effects of R&D investment. The model posits that R&D alters
input and capital coefficients along an S-shaped logistic curve, consistent with the
technology life cycle theory. In this formulation, R&D investment and time
determine the rate of technological advancement.

By specifying the growth rate, along with the proportion of new production
processes (resulting from R&D investment) and the share of legacy processes, the
trajectories of technical and capital coefficients can be established. The dynamic
input—output framework then illustrates how R&D investment influences the level
of capital investment required to meet planned growth objectives.
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Findings:

To provide a more detailed assessment of the role of R&D investments, two
different investment scenarios were examined. The first scenario is derived from
the 1395 input—output table, which for the first time designates a specific sector
for R&D activities. The second scenario is based on an estimated R&D investment
rate equivalent to 2% of total production. In both cases, a notable reduction is
observed in the volume of capital investment required to achieve the targeted
growth outlined in the Sixth Development Plan. In the first scenario, with an
assumed growth rate of 21.5%, a total of 116 billion rials was allocated to R&D
units across various sectors between the years 1396 and 1400. This investment
resulted in a reduction of 4,574 billion rials in the capital required to achieve the
planned growth. In the second scenario, where R&D investment equaled 2% of
production and increased at an annual growth rate of 8%, the total volume of R&D
investment reached 2,984 billion rials. Consequently, the investment needed to
fulfill the objectives of the Sixth Development Plan decreased by 8,671 billion
rials. These results demonstrate the considerable efficiency gains achieved
through strategic R&D investment.

Discussion and Conclusion:

The findings of this study, consistent with previous research emphasizing the
economic importance of R&D, highlight the positive and measurable effects of
R&D investment on Iran’s economy. By reducing the capital required to achieve
targeted growth, R&D investment enhances capital efficiency and accelerates
progress toward national development goals. In order to realize these benefits
within a shorter time horizon, it is essential to increase the allocation of resources
to R&D units. Based on the results, several policy recommendations are proposed:
developing targeted strategies to strengthen R&D investment; offering financial
grants and incentives to promote R&D activities; evaluating the impact of direct
government support on R&D performance across various industries; encouraging
investment in emerging and high-potential sectors; and revising existing
regulations to foster a more innovation-friendly environment. These measures can
help position R&D as a central pillar of Iran’s economic strategy, contributing to
sustainable and innovation-driven growth.
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Article information

Financial markets, including the Bitcoin market, are
inherently complex and nonlinear. Predicting their direction
and strength remains a significant challenge for traders and
investors. This study aims to model the strength of Bitcoin
price trends using a Markov convolutional regression
model, artificial neural networks (ANN), and time series
analysis. To evaluate trend strength, technical indicators
and oscillators such as the Relative Strength Index (RSI) and
the Ichimoku trading system are employed. Daily Bitcoin
price data from January 1, 2014, to July 9, 2023, are
analyzed. The findings indicate that the neural network
model effectively forecasts Bitcoin prices, while the Markov
convolutional regression model successfully identifies
periods of rotation and shock. Furthermore, the analysis
reveals that the Bitcoin market experiences longer durations
of low volatility compared to high volatility periods. Among
the influencing factors in the ANN model, the Standard &
Poor’s 500 Index has the most substantial impact on Bitcoin
prices, surpassing other economic variables. Notably, the
time series model demonstrates the lowest mean absolute
error. Across all three models, network difficulty, global
gold prices, and exchange rates significantly affect
Bitcoin prices.
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Aim and Introduction:

Amid declining trust in traditional fiat currencies, Bitcoin has emerged as a potential safe
haven and a store of value. Its adoption may increase over time, potentially positioning it
as a global currency or an asset for wealth preservation. However, like other financial
markets, the Bitcoin market is characterized by inherent complexity and nonlinearity,
making price trend analysis and prediction particularly challenging for investors and
traders. These complexities necessitate the development of advanced predictive models to
capture the dynamic behavior of Bitcoin prices.

Methodology:

The primary objective of this study is to analyze and forecast Bitcoin price trends using
three distinct modeling approaches: the Markov convolutional regression model, artificial
neural networks, and time series analysis. To assess the strength of price trends, technical
indicators and oscillators such as the RSI, MACD, and the Ichimoku trading system are
utilized. The study employs both technical and economic variables. Technical variables
include the number of daily Bitcoin transactions, network difficulty, Bitcoin reserves, and
transaction volumes. Economic variables include the S&P 500 Index, the New York Stock
Exchange Index, the U.S. Dollar Index, U.S. interest rates, and oil prices. Data were
collected on a daily basis from July 9, 2014, to July 9, 2023. The research design is applied
in nature, and the statistical population comprises Bitcoin price data. The econometric
approach incorporates the comparative evaluation of the three models, particularly
focusing on their accuracy in trend prediction and their responsiveness to various
economic and technical indicators.

Results and Discussion:

The results demonstrate that the artificial neural network model outperforms the other two
models in predicting Bitcoin prices. In particular, the S&P 500 Index emerges as the most
influential variable in the ANN model, highlighting a strong linkage between traditional
equity markets and cryptocurrency behavior. Both the RSI and Ichimoku indicators
suggest a probable decrease in Bitcoin prices in the upcoming months, followed by a
potential increase toward the end of 2024. The Markov convolutional regression model
effectively identifies years marked by market rotation and shocks and reveals that periods
of low volatility tend to last longer than those of high volatility. Furthermore, the time
series model, while not outperforming the ANN in accuracy, exhibits the lowest mean
absolute error. Across all models, the variables of network difficulty, global gold price,
and exchange rate consistently show statistically significant impacts on Bitcoin pricing,
underscoring their crucial role in shaping market dynamics.

Conclusion:

The comparative analysis of the three modeling approaches reveals that the artificial neural
network model yields the most accurate forecasts of Bitcoin prices, as indicated by its
lowest mean squared error. The consistent significance of the network difficulty, global
gold price, and exchange rate variables across models reflects growing investor confidence
in Bitcoin as a financial asset. This suggests the potential for capital movement from
traditional markets, such as gold and Forex, toward cryptocurrencies. Additionally, the
application of MACD and Ichimoku systems confirms the anticipated short-term decline
and subsequent long-term increase in Bitcoin prices. These findings offer valuable insights
for policymakers, investors, and analysts aiming to understand the dynamics of
cryptocurrency markets and improve predictive accuracy.
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Figure 2: Bitcoin Price Trend
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Figure 3: Analysis of Bitcoin Price Trend Using the MACD Indicator
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Figure 4: Analysis of Bitcoin Price Trend Using the Ichimoku Indicator
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Figure 5: Synaptic Weights and Neural Network Layers
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Table.2: Importance of Descriptive Variables
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Table.6: Time Series Model Estimation
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Abstract
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Economic sanctions have long served as a significant
instrument of power, with origins tracing back to ancient
times. Prior to World War |, warfare was the primary
means through which nations exerted influence, and
sanctions were employed unilaterally as a secondary,
complementary tool. However, following World War |
and the establishment of the League of Nations,
international cooperation led to a multilateral use of
economic sanctions aimed at maintaining global peace
and preventing conflict. Given the substantial impact of
international oil and financial sanctions on
macroeconomic variables across multiple markets and
sectors, it is essential to develop a framework capable of
evaluating their overall economic effects—particularly
within the context of lran’s economic conditions. This
study constructs a Dynamic Stochastic General
Equilibrium (DSGE) model to assess the joint effects of
oil and financial sanctions on key macroeconomic
indicators in Iran. To date, DSGE models have not been
widely applied to sanction-related studies, and the
simultaneous analysis of oil and financial sanctions
remains underexplored in the existing literature. This
research, therefore, provides a novel contribution to the
field by addressing this gap.
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Aim and Introduction:

Economic sanctions have historically functioned as one of the primary
instruments of power, with documented use dating back to ancient times. Until
the onset of World War I, military confrontation was the principal method for
asserting influence, while economic sanctions were applied unilaterally and
played a supplementary role. The post-World War | era, particularly following
the Treaty of the League of Nations, marked a shift toward international and
multilateral sanctions intended to preserve global stability and prevent conflict
(Fashandi & Ghaderi, 2017).

In light of the pronounced effects of international oil and financial sanctions on
macroeconomic variables across various sectors, a robust analytical framework is
required to evaluate these impacts from a macroeconomic perspective, especially
under Iran’s unique economic circumstances. This study develops a Dynamic
Stochastic General Equilibrium (DSGE) model to analyze the simultaneous
effects of oil and financial sanctions on Iran’s macroeconomic indicators. Since
such combined effects have not been previously explored using a DSGE
framework, this research introduces innovative analytical dimensions and
contributes new insights to the sanctions literature.

Methodology:

This study adopts a multifaceted approach to data collection, incorporating library
research, document analysis, and datasets from the Central Bank of the Islamic
Republic of Iran and the World Bank (World Development Indicators). A DSGE
model tailored to the structural characteristics of Iran’s economy was constructed,
covering the period from 1991 to 2023. Standard econometric techniques were
employed to evaluate the proposed hypotheses and analyze the economic
consequences of international oil and financial sanctions. The models were
estimated using the Dynare programming environment within MATLAB,
enhancing the accuracy of estimations and the clarity of results interpretation.

Findings:

The findings reveal that increased sanctions on the oil sector lead to significant
reductions in exports, technological advancement, and investment within the oil
industry. This reduction hampers funding capacity and further diminishes oil
exports. A decline in oil production and exports contributes to lower foreign
currency reserves held by the Central Bank, which in turn raises the exchange rate.
The depreciation of the domestic currency, compounded by financial sanctions,
inflates the cost of imported goods. On one hand, this drives up the price of final
goods and contracts domestic production; on the other, it raises inflationary
pressures, particularly for import-dependent sectors. Financial sanctions
contribute to heightened costs for both domestic consumers and the government,
while simultaneously eroding the competitiveness of non-oil exports. As a result,
overall exports decline.

The contraction in domestic production, coupled with reduced oil exports and
production, leads to declining GDP and rising inflation, which trigger economic
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stagnation and increased unemployment. In response, monetary authorities
prioritize inflation control by limiting the growth of the monetary base.

Model results also indicate that a decline in oil revenues produces a fiscal deficit.
To finance this deficit, the government resorts to issuing bonds rather than
borrowing from the Central Bank, aligning with prudent monetary policy goals.

Discussion and Conclusion:

The model results indicate that heightened sanctions severity reduces foreign and
government investment, technological advancement, and exports, consequently
leading to a decline in oil production. This reduction in oil output diminishes the
monetary base relative to the central bank’s foreign reserves and results in a higher
exchange rate. The ensuing economic effects include decreased domestic
production and exports, rising inflation, and overall economic stagnation.
Simultaneously, household consumption increases while the cost of capital for
households declines. This situation reduces government revenues and compels the
government to adopt expansionary fiscal policies, including increased current
expenditures and the maintenance of capital spending, in an effort to mitigate the
recessionary impact. However, these measures contribute to growing budget
deficits and an increased reliance on bond issuance.
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Table.1: Steady state of some model variables
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Table.2: Estimated Model Parameters
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Table.3: Comparison of Variance and Correlation of Selected Variables
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Chart 2: Impulse response functions to sanctions standard deviation - effect
on the central bank and exchange rate
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Chart 3: Reaction functions to the standard deviation of sanctions - impact
on the non-oil export sector
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Chart 5: Impulse response functions to the standard deviation of sanctions -
effect on domestic production
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Chart 6: Impulse response functions to the standard deviation of sanctions -

effect on output, inflation, and unemployment
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Chart 7: Reaction functions to sanction deviation - impact on government budget
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Aim and Introduction:

The primary objective of this study is to investigate the influence of poverty on
environmental degradation through a set of interrelated channels, including
institutional quality, restrictive regulations, and energy prices across Iranian
provinces from 2011 to 2020 (1390-1399), using a spatial panel data framework.
Poverty, inequality, and unfair income distribution, along with their associated
socio-environmental crises, pose significant challenges to both developed and
developing nations. Key consequences of environmental degradation include
water scarcity, air and soil pollution, deforestation, biodiversity loss, and climate
change driven by global warming.

In this study, a “Composite Environmental Degradation Index” is developed using
Principal Component Analysis (PCA) to integrate six critical environmental
indicators: water scarcity, water pollution, air pollution, soil pollution,
deforestation, and climate change.

Methodology:

To capture the multidimensional nature of environmental degradation, this study
constructs a composite index via PCA, encompassing the six aforementioned
environmental variables. Given the spatial interdependence of environmental
outcomes across provinces, spatial econometric techniques are employed.
Conventional econometric models are inadequate when observations are
geographically dependent. Therefore, the Spatial Panel Data model is utilized to
account for spatial lags and spillover effects, allowing for a more accurate
assessment of inter-provincial interactions and the distinction between direct
(own) and indirect (spillover) effects.

Findings:

The empirical results reveal significant spatial interactions. Specifically:

Income: The spillover effects resulting from a 1% sudden change in per capita
income in neighboring provinces are greater than the direct effects within the
source province. The net outcome contributes to an overall improvement in
environmental quality (reduction in degradation).

Poverty: The spillover effects caused by a 1% sudden change in the poverty index
in neighboring provinces exceed the direct effects within the source province,
operating in the same direction. The overall result is a 0.49% increase in
environmental degradation.

Energy Prices: In contrast, a 1% sudden change in energy prices in the source
province has stronger environmental spillover effects than similar changes in
neighboring provinces. The net result is a 2% increase in environmental
degradation.

Institutional Quality: The spillover effects from a 1% sudden change in
institutional quality within the source province are more significant than those
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from neighboring provinces. This results in a 0.35% improvement in
environmental quality (reduction in degradation).

Restrictive Regulations: Finally, the spillover effects caused by a 1% sudden
change in restrictive environmental regulations within the source province are
stronger than those from neighboring provinces. Contrary to theoretical
expectations, the outcome is a 0.65% increase in environmental degradation.

Discussion and Conclusion:

The results of the spatial econometric models indicate that rising poverty in a
region leads to the propagation of environmental degradation through economic,
social, and environmental interconnections with neighboring provinces. These
findings support the “poverty-environment trap” theory, which highlights a
bidirectional reinforcing relationship between poverty and the overexploitation of
natural resources.

One of the most significant findings is the negative and statistically significant
effect of institutional quality on environmental degradation (i.e., it improves the
environment). Provinces with higher institutional quality tend to implement more
effective policies, enhance monitoring, ensure law enforcement, and foster
transparency, thereby mitigating environmental harm.

Per capita income also exhibits a significant negative impact on environmental
degradation. This suggests that higher economic well-being raises public
awareness and shifts consumption behaviors toward cleaner technologies,
aligning with the Environmental Kuznets Curve (EKC) hypothesis.
Unexpectedly, energy prices and restrictive regulations are positively associated
with environmental degradation. The positive link with energy prices suggests
inefficiencies in pricing policies, where higher prices might encourage the use of
cheaper, more polluting alternatives or illegal consumption. Similarly, the
counterintuitive result regarding regulations implies that the mere existence of
environmental laws is insufficient. Without effective enforcement mechanisms
and quality governance, regulations may be bypassed or poorly implemented,
inadvertently failing to curb environmental damage.

In summary, the study concludes that while poverty, energy prices, and ineffective
regulations exacerbate environmental degradation locally and regionally,
improvements in institutional quality and per capita income act as effective levers
for environmental sustainability.
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Table.6: Estimation of spatial models in the fixed effects section
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Table.7: Estimation of spatial models in the random effects section
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Table.8: Hausman test results in spatial panel models
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Table.9: direct and indirect effects estimates of SAR model

e e 1 e e | S
ip AR -V.YA -V.A0
(prob) ©,eYYF (+,+Y%) (+,+Y%)
Pov EARYH -, fv - fay
(prob) 0 VaA B ¢ 2 (+5YY)
Eng RS 224 — .Yy B 2
(prob) -, FAY o) (G
ins ceYEY - YA BRI
(prob) WA ce VY (+5*\Y)
reg ERICARA < PVY <200
(prob) NRAR LY R [CRAL))




83505 C}!’.Si?d)w JRTV  KVOIFSRN -7 Kt FUPY-F SPL-L) IOV s JU-K VWi S SV U SURC - IV T | BUUWISVIRR A 1Y

W o=y

L5 sl 550 ix0 3l odinne o g witions JUT 35515 S 5 S 05 b (olsl
Sl 5 B Wy T, & o S Lngone 50 GEES il bl 1855
Ay a8 b Gy ) agloass il 51 G306 5 =+ /+ 8l 5 AASSS (opiiiens i) 5055
ks gz 80am,Lis (63,91 p (Lo EiS j0 Cutte b ite casdle 45 54 ax g5 .cawl ~V/VA
3 il 2l )0 #5 SlSU Olts duo 0 Sl iU e BT K e 4l llug
Az g odwl Cawddy (5043 yliwl il sl o F 5 SLSL Ol ) i lees glali!
e (600,0 VIAD g b g oSe Sz [0 G Jazms 0 (G000 VIAD e &S
el S

5 ks bty (5355 olial 1 (B 5 (alh & S S Lo a3 S
ol 00 dnsloma [V g [oX (i a4 ot g AASRS appe ssbots dlees slap il
sloplwl jo ,a8 jasls 1o SLSU Ol s awoys ol U e BT il sl o ssilen
78 1ol S e g 009 Sz 4l g (5055 sl 51 (AL s BT 5| ey ceglinan
STt @50 Cad @ o S Jame o 500 1Sl iy laize (o g0y /T
Gy 3D dilas glogliol 51 G306 5 /8 ply 5 i8S 6S (peiites 51) G055 Gl
Doy Sl Al oy BT K0 Sile 4l =LYl g WSe Caz 0 2aS0S
Cewdds dluos slolinl SLSU ol sy ) s g0e5 liwlys (65, cand SLSU Ol s
ROW RGNS NESS SRS ST P I CICt AW

(podis ) 53355 Slial 51 o3l (3leh e & o G Lamn 5 225
2lr s oSe 53 GRS S (i S laes laglinl 51 (206 g /Y plp g eSS
Slisl 5o (5ol CoiS SLSL Olyis w0 S 5l (LB 55w BT o0 (ke 4 g /YA
O 5 Az g ool sty luen slag bl oy CoieS SLSU Dl 5l ey (5095
sl Gy e 50 (gouo 0 /YD o B

(pais 1) 5055 il 51 50 00050 Sl e 4y Carns g Lame 55 S
A s Sk Gy ) dleos glaglinl 51 20 g /o) ply g uSe gz po 4SS
Ol 5o 003 ,lo5L &y he ST &l s auojo SO 5l LB 5y BT GR0s Sle 4 g o 1PV
PO Sgagp o)) S il g ool Cewdds wlues laglisl SLSL @l s 5l i (gog>

RSV LIRS FVE PP R VR



Y¥a IF+ ¥ olamo; — @,k 0ot — ook g Comny JUw — (53LasB] g5l o o b pidg s dolilad

S F
Syl bzl o5 (1 51 2ty (gabie Sty ( Slsl G 5 (65505 o (228 Slalllas o
ylow alex )l alise Gl JUIST 35,k 5l (bl L) o ygis aST> c0gd co gmxe (ol
Sl e olad awolaidl (Yo e Ao 3 5ol g aigl iwg) aiziws bl )|, w2 b ol 5 (659)5aSS
ohie (Sily o (OSe) Lad any jga> 55 golatdl (NS sl enie (53lu e sl (el ;08
2B P myp GBS nl po cwl Ll B S B sleesls ez iler o a5 ko
30 Gyl Caad g 0ndylol @l yae cgolyd CodlS (61081 (6 lre alawly a4 Csy Jae o 5
Al ails y glad seiwolamdl o Sog, LYY Sloj ol b ol sleylin] Al
oz yrolye 5 e «OYAA) slolas «(VWAY) (sowme g (slojor Asdllas dax 5l o g5y
Sl el 0,8 o ol a5 asb o (VYAY) w3 S g (M uhios aidl b calles oS
b aslys olo Sl baw (15w )3 09doe Camy banmme 55 Sl il
Sl S a4 asl bagybiwl lod 0 auiitans & j90d Lisas 56 cpl 0yl ol slagbeul y
50,88 alidlas ols las Slad sl Jaw gl 0gd oo oamlive 5 jgloee slalowl )0 3 )
o lgzmen glaliwl b a9 cloiml (golaidl oMLl 33,k 5l wilgs oo adlaie S
3,4l Slgtran Canny laore — 188 a5 > oy LAl b loasBly ) 0gd Gy Laore o 50 S A
3,0 05T el olie s eyl Sitanly g 488 loo bliie alasl) S99 a5

Gy boeomn g 55 52 (0leg LakeS jloline 5 giie 3B e gy (ol a2 B b 5l S
oolazwl G:Lﬁé)ixg) 9 LQWL.MJ )| ¢y 6&[.&) w.o.a.S L: GJLQSQL.«J as ol UL‘”" L@ML’ o
Cos Gkl Wlgoe ol S 09d o0 e S larze o P SRl 4 oS wlS e
&ls 3l ag oolaiwl 5 (golaidl (5,90 440 (b Laradd (o Codlad g opiled Jlasl oylas
5 (YoVY) Lizwisn 3uio0 (jaomad (L8 Olalllas b boaslly ey ol jo aidy dgupn |, oamb

1. Westerlund & Edgerton (2008).
2. Brockleshy (2001).
3. Inshelwood (2001).



83505 C}!’.Si?d)w PRTV  KVOIFSN -7 Kt FUPY-F SPPL-L) OV s JU-R VWi S JYC U SUVRC S UL | BUUWINVIRE (A0

Lol o il S ST lawmecons § sl Lad 2alS o gl S Coodl 13 aS (Y- YY) v |
o]

Wl dalyo aaldl el atils Canyy Lanome 55 p siie g lobine 3 55wl wal o
7 s Sy 4 i |y (cager a8 a8l 05 so (golatBl Lyl 950y g0 Lo
3 SISl s g Brae oSl s a4 Wiy oo ol ol 20 o il sy laore
Ol &5 20 Slgan (uil3eS (aroe Canyy apylai b aldly (pl 09l e 5L (slags ks
Ol ) sy Lo o 55 Wil o (solamBl Ay ad iy >l he 50 del s Giali8l (aiS e
REV-. )

il Gy bz o35 g (5 ol 5 Sote 53T 63 5l o Jalo caed Ll BN
Sl sl ol s 6550 6, Cd el sl IS samslis Wl oo edge o
55 e 4 (g ywd (1l5 b (3Rl wlis 5l 9B oolitul 4y Sl (Sos (555l ug
b Dy9p0 g Al nl osd oo oy Lase flie G5 el 093 45 w05l e S|
S g0 35T 598 (65,1 (slacunliw

@ 4 (nl o Sy latne <o B9 p oIl D) he Sate Sl e S 51 s (S
2 e b Wl ed ey ame Cay Dy 5he 5 Gedlsd sl ol S Sl Line
Sl B 55 ol onl izl egrn g kS aSly Bl andly (aore Cey Ll Sgnge
crse > el (See Site Ol b al 2l Ciles e GuileE Sgzg s D)l 4ol
5 G Lnme o 55 ol

o o lid Ol el oS o a1 (olad 5 0 Ol Connl ols haghy slaassdl
Jgzmed slaotivl sl p stz B sladely wilys so el o 45 aredon ) saaslow oS
2 ohg s aST Kialen 5 slilaie glacaulw 36| &g o p gedge ol amil atsls
oy Sl ol 4 4z g5 pac anl 00 3 pete o el o Baae o S e 45 Ll
29 )by (S g it latuliw Sl 4 e Wil o

42 i e 5l Gy Lanoe 35 5 588 (e alal) oy 0590 Ples I 00 (SO
) b @l @ 831 (Soialy Wil oo 538 45 aa0 (o0 ety el (pl gy Cenny Lanne 535
03,5 Calex 4 las cul 5l gyl slaaidly 0ol mlis ag) 0 g5l 4y 2eie 5 00ls 2l
5O e oSl mle 4y gw s pac g golaidl slacgsgase oy 1,88 a5 ols las g

Al 18 ae Gy o Pee sl )L, 0 pee



Yoy IF+ ¥ olamo; — @,k 0ot — ook g Comny JUw — (53LasB] g5l o o b pidg s dolilad

Sl o9t 5 3l CokeS s 50 (AT ale jus ol (izres Gipoh @l
5 Sy lasme o35 lS 4wl e Sleladl nl S oo 08T asmeens ) 5 (oLl
«Sb 5l 4 gwd Gl e pladiilis alS SeS e Caw gl Gl
S Wyl ey ! 5o GOAlS (i aElgi oo e slacsglid y3 (55T Ale s g (ages bjgel
Gl psie e onzmy OMelay a5 oy lis (380 g sele waled SISl ragh
Gl Spler 5 oz slog lilinlew wieils Jae o 5 ool (golaidl
oy bazme 055 sl Gl 4wl ool il sl cnl 5l (S Lo &S placln
Jelse lojan a5 wiS 5 a8 ola)Saly p GlhSeeal U casl Sld (250 )0 sl pxie
WS (e 1) (anmetany s 6ok S 5 485 L ol g3l g (eloi] ol

G5 Az Y
CohaS e 535 5 (5lome Sl By 3l ) dane o 55 588 Sl caalllas nl 5o
3,90 WA LAY o Jls b olpl laglbanl 1o 6550 Caond 5 0asjloslh @l jhe golys
=55 e gl Sua el adlie Jlos g 5l gsbate cnl sl 285 18 (o)
Sy 9 srbie glaosls Lod (sl (lad (riwslamdl 0,55, (izees g Con ) Latne o5
A eslaul

& 3 el 530 Gy e 55 0 (5 lolime g oo 53T 88 4 ol i g s
el 09 o0 030lie G ) e O jg0 4 53 Hslme sl Ho aSh (Liul les 4y Sgase s
oS Lo ol dy il o Jawsme o y55 (6 lobine g chie 3l cdil o aelyo g s0les ciS
5 6551 S QT B 2098 e Gy e S S5etp @ s o0 Lo it (ol S|
il Hlis Cansy dase o5 (6 ol 5 Cadie Sl cons ol @l yde

oS Lo ol 0,5 0Ll 51 ) s Sl ool @y g5 o0 G295 0l (60lS sloaidly alex
Jszan bolinl 1o gz bl slaoely (lind o golamdl b laswe oy slaceslon
0SB Loyl (o Sonlon slaceslon 31551 5 sladlais slacs,Sad & 5,05 s E5550 ol )l
IS e

GsES o el 6ol st 9 e buse Gy a5 Gl wales o
D9 o0 Sl s 6LmoLe,'.&3

tshemecen ) 5 golaidl slac b o)l 6l o 5 (oo Slasly oS Casi )



0350 3 (81 g (5 90 (ol il Wl Cghag ARl i podans [ e Lrre o yB 1 580 I oy YOV

s |y Loy ] g 090 188 2alS 5 00 50 sl jo ioldl 4 yoeie a5 golaidl sla yiws ol Y
S o8 s o | cbla> Cosal @

Go9ro s Srae oS SlaigSa 55l sladels sln wedan 5 culis Slacwd e Y
D9l B985 Ay Sras slagtl 5wl alS

b gl o 7S b ablie ol Sl St (assen; (il 2l g ages ¥
Qg oo cgladlaie 5 o mhaw 0 Soles § asl> slos laulow a5 ols Lis Liegh cpl ol
IS SS9 el s 50 (S5 LS D9 9 Loy Janzme o S5 ralS o

)5 3525 (6990 15yl Sl

3 3525 (63,90 1 IS Al

)5 052y gdlie o ylas o g radlie (b

P ok 9 (1050 YB) p93 oy 55 (00 )d Y0) Syl ot si :allilo )0 (B adiuns o e
(22,5 Y0) p,lez odimngs 9 (o0 YO)

5,5 3939 iculos | Jbo aslw



Yoy IF+ ¥ olamo; — @,k 0ot — ook g Comny JUw — (53LasB] g5l o o b pidg s dolilad

References

Aghaei, M., & rezagholizadeh, M. (2016). Investigation the direct and indirect impact of
energy consumption in selective sectors on ppoverty and inequality in Iran. Iranian
Energy Economics, 5(19), 1-51
doi.org/10.22054/jiee.2017.7303. [In Persian]

Ahmad, M., Ahmed, Z., Yang, X., Hussain, N., & Sinha, A. (2022). Financial
development and environmental degradation: Do human capital and institutional
quality make a difference? Gondwana Research, 105, 299-310.
DOI:10.1016/j.9r.2021.09.012

Ahmadianm, Majid, Abdoli, Ghahreman, Jebel Ameli, Farkhondeh, Shabankhah,
Mahmood, & Khorasani, Seyed Adel. (2017). Effect of environment degradation
on economic growth (evidence from 32 developing countres). Journal of
Economic Growth and Development Research, 7(27), 17-28. [In Persian]

Ahmadi Niyaz, Sadaf, Zeinalzadeh, Reza, & Raeispour Rajabali, Ali. (2019). Study
of good governance effect on environment quality index in selected developing
countries. Journal Of Science and Technology , 20(4 (79)), 165-177. [In Persian]

Amirnejad, Hamid, Zargartalebi, Mohamad, & Roshanfar, Mohamad Ali. (2015). The
relationship between carbon dioxide emissions and energy consumption and
environmental destruction in Iran. Agricultural Economics: Iranian Journal Of
Agricultural Economics (Economics And Agriculture Journal), 9(4), 177-195. [In Persian]

Ansari Samani, H., Rouzbahani, M., Dalvandi, H., & Sadeghi R. (2024). Income
inequality and environmental degradation in the provinces of Iran. Environ. Health
Eng. Manag., 11(1), 25-30. [In Persian]

Ardakani, Mohammad Zaker, & Arashpour, Alireza. (2022). Investigating the fundamental
principle of deterrence in international environmental law. Journal of Science and
Technology, 23(12(115)), 55-63.
doi.:10.30495/jest.2019.45943.4756. [In Persian]

Asadi, H., Besharati, H., & Gorji, M. (2022). Challenges and limitations of soil and
land resources in Iran. Journal of Land Management, 10(suppl 1), 111-134 .doi:
10.22092/1mj.2022.358760.309 [In Persian]

Azizi, A., & Pourasghar Sangachin, F. (2022). Investigating the relationship between poverty
and environmental performance index (EPI) in countries with different incomes. Journal
of Applied Sociology, 33(2), 117-136. Doi: 10.22108/jas.2021.129190.2128 [In Persian]

Behboodi, Davood, & Esmail Barghi, (2009). Energy Consumption and Economic
Growth Effects on Environment in Iran (1967-2004), Quarterly Journal of
Quantitative Economics, 5(4), 35.

DOI:10.22099/ijes.2017.23649.1292. [In Persian]

Bondori, A., & khosravipour, B. (2023). Investigating the effect of rural poverty on the
destruction of Zagros forests. Geography and Human Relationships, 6(1), 116-139.
doi: 10.22034/gahr.2023.396123.1866 [In Persian]



https://doi.org/10.30495/jest.2019.45943.4756
https://doi.org/10.22092/lmj.2022.358760.309
https://doi.org/10.22108/jas.2021.129190.2128

83505 Cﬁii, Gy Syl ¢ i3] Cgdiay A8l BT podaw [ o )59 g 488 51wy YOF

Cao, S., & Zheng, H. (2016). Climate change adaptation to escape the poverty trap: Role of
the private sector. Ecosystem Health and Sustainability, 2(10), €01244.
DOI: 10.1002/ehs2.1244

Dada, J. T., Ajide, F. M., & Al-Faryan, M. A. S. (2024). The moderating role of
financial development in energy poverty-sustainable environment linkages:
Evidence from Africa. Management of Environmental Quality: An International
Journal, 35(4), 924-944.

Duraiappah, A. (1996). Poverty and Environmental Degradation: A Literature
Review and Analysis.
doi.org/10.1016/S0305-750X(98)00100-4

Grossman, G. M., & Krueger, A. B. (1991). Environmental impacts of a North
American Free Trade Agreement. National Bureau of Economic Research.

Hendizadeh, H., Karbasi, A., & Mohammadzadeh, H. (2018). Spatial analysis of factors
affecting rural poverty and its relationship with environmental degradation case: Qaenat
city. Spatial Economics and Rural Development, 7(1(23)), 131-148. [In Persian]

Hunjra, A. 1., Azam, M., Bruna, M. G., & Bouri, E. (2023). A cross-regional investigation of
institutional quality and sustainable development. Journal of International Financial
Markets, Institutions and Money, 84, 101758.

DOI: 10.1016/}.intfin.2023.101758

IMF. (2013). Energy Subsidy Reform: Lessons and Implications. International
Monetary Fund.

Jafari Nasab Kermani, Muhaddith. (2017). Investigating the dynamic effects of
income inequality and economic growth on environmental degradation in Iran:
The Structural Vector Autoregression Model. Economic development and
planning. Supervisor: Mohammadreza Lotfalipour. Ferdowsi University of
Mashhad. [In Persian]

Jalali, Mohamad, Afshari, Maryam, & Mazinanian, Zeinab. (2021). Environmental
impact of climate change on national security. Journal Of Environmental Science
and Technology, 22(9(100)), 179-190. [In Persian]

Khan, Z., Ali, S., Dong, K., & Li, R. Y. M. (2021). How does fiscal decentralization
affect CO, emissions? The roles of institutions and human capital. Energy
Economics, 94, 105060.

DOI: 10.1016/j.enec0.2020.105060

Kirsten, F., Bonga-Bonga, L., & Biyase, M. (2024). Escaping the poverty-
environment trap: Exploring the nonlinear relationship between poverty and
environmental concern in the Southern African Development Community
Countries.
https://mpra.ub.uni-muenchen.de/122428/

Majed, V., & Safari Asl, S. (2019). 05 impact of productivity and institutional quality on
environmental quality (evidences from developing economies) . QJERP, 27(89),
139-162. [In Persian]



Yoo IF+ ¥ olamo; — @,k 0ot — ook g Comny JUw — (53LasB] g5l o o b pidg s dolilad

Mobarak, A., Hojabr Kiani, K., Memarnejad, A., & Peykarjou K. (2018).
Investigating the effects of institutional quality and human capital on economic
growth. JPBUD, 23(1), 117-146. [In Persian]

Nasrollahi, Zahra, & Ghafari Golak, Marzieh. (2011). The relationship between air
pollution and economic growth in 28 provinces of Iran (The case study of CO,
SO, And NOX). Knowledge And Development, 17(33), 164-182.
doi.org/10.22067/pm.v17i33.27310 [In Persian]

Nazari, R., Mahdavi, Adeli, & Dadgar. (2015). Study of the factors influenced
environment pollution in Iran during 1974-2013. Journal of Economic Growth and
Development Research, 6(21), 47-60. [In Persian]

Nikoukar, Afsaneh. (2021). Investigating the factors affecting rural poverty in
provinces of Iran. Agricultural Economics: Iranian Journal of Agricultural
Economics (Economics And Agriculture Journal), 15(1), 89-111.

DOI: 10.22034/iaes. 2021. 527495.1835 [In Persian]

Nonejad, M., & Rouzitalab, A. (2018). The effects of economic growth and energy
consumption on environmental pollution: A case study of Iran. Journal of
Environmental and Natural Resource Economics, 2(3), 99-124.

DOI: 10.22054/ eenr. 2017.9069. [In Persian]

Parry, I. W. H., Heine, D., Lis, E., & Li, S. (2014). Getting energy prices right: From
principle to practice. International Monetary Fund.

Prakash, S. (2009). Poverty and environment linkages in mountains and uplands:
Reflections on the ‘poverty trap’ thesis. 1997.

Rahmani Fazli, H., Nikbakht, S., & Molabahrami, A. (2019). The effect of the budget
on regional inequality of Iran using Panel Spatial Econometrics Model. Journal of
Economic Research and Policies, 27(89), 399-430. [In Persian]

Rakshit, B., Jain, P., Sharma, R. et al. (2023). An empirical investigation of the effects of
poverty and urbanization on environmental degradation: The case of Sub-Saharan
Africa. Environ Sci Pollut Res, 30, 51887-51905
https://doi.org/10.1007/s11356-023-25266-4

Rosignoli, F. (2024). Linking Energy Poverty, Environmental Justice and Forced
Displacement: Controversies and Ways Forward. In: Iglesias Marquez, D., Esteve-
Jorda, C., Felipe Pérez, B. (eds) Legal Challenges at the End of the Fossil Fuel Era.
Global Issues. Palgrave Macmillan, Cham.
https://doi.org/10.1007/978-3-031-61766-9_5

Shahbazi, K., Hamidi Razi, D., & Feshari, M. (2015). Investigating the factors
affecting air pollution emissions in Caspian Sea countries: Panel Spatial Durbin
Model. Journal of Environmental Studies, 41(1), 107-127.
doi: 10.22059/jes.2015.53904 [In Persian]

Soleimanpouromran, Mahboubeh, Fariba Alidadiyani, Hamidreza Sodagar. (2017).
Environment, politics and globalization a historical review on environmental
theories. Journal of Environment and Interdisciplinary Development, 2(58), 43-
56. [In Persian]


https://doi.org/10.22067/pm.v17i33.27310
https://doi.org/10.1007/s11356-023-25266-4

83505 Cﬁii, Gy Syl ¢ i3] Cgdiay A8l BT podaw [ o )59 g 488 51wy YOF

Sterner, T. (2007). Fuel taxes: An important instrument for climate policy. Energy
Policy, 35(6), 3194-3202.

Todaro, M. P., & Smith, S. C. (2020). Economic development. Pearson education.
Web: www.pearson.com/uk

UNDP. (2020). Human Development Report 2020: The next frontier-Human
development and the Anthropocene. United Nations Development Programme.
URL: http://ehemj.com/article-1-1301-en.html

Wahyunengseh, R. D., & Hastjarjo, S. (2024). Interconnections of environmental
issues, poverty, and media: A comprehensive Bibliometric Analysis (2016-2022).
Oppor Chall. Sustain., 3(3), 177-185.
https://doi.org/10.56578/0cs030304


http://www.pearson.com/uk
https://doi.org/10.56578/ocs030304

Economic Research and Perspectives ,
Original Research Article/ Vol.25, No.4, 2025, pp: 257-286 E
https://dx.doi.org/.10.48311/ecor.2025.24058

Tarbiat Modarcs
University

A Dynamic and Comparative Analysis of the Impact of Financial
Development on Energy Demand in Developing and Advanced
Countries: Emphasizing the Roles of Stock and Money Markets

Zeinab Jahani?!, Ali Falahati 2 JamalSoleimani 3

1. MSc, Department of Economics, Faculty of Social Sciences, Razi University, Kermanshah,
Iran. . Email: jahanideniz@gmail.com

2. Associate Professor, Department of Economics, Faculty of Social Sciences, Razi University,
Kermanshah, Iran. Email: A.falahati@razi.ac.ir

3. MSc, Department of Economics, Faculty of Economics, Allameh Tabataba’i University,
Tehran, Iran. (Corresponding Author) Email: jamal.soleimani@gmail.com

Abstract Article information

Energy underpins production and growth, yet rising demand amid volatile =~ Review History:
prices makes it essential to clarify how finance shapes energy use across  Received:dec.23 ,2024
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technology deployment in advanced economies, thereby accelerating the
energy transition.
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Aim and Introduction:

Energy plays a central role in economic activity, underpinning production and
influencing overall GDP. In recent decades, global energy consumption has risen
considerably, underscoring energy’s pivotal contribution to economic growth and
sustainable development. However, the growing demand for energy—amidst
constrained supply and volatile prices—has intensified the need to understand its
determinants, particularly across different stages of economic development.

Among these determinants, financial development has garnered increasing attention
for its potential to optimize resource allocation, enhance investment flows, and
facilitate capital mobility. When well-functioning money markets (e.g., banking and
short-term credit) and capital markets (e.g., equity financing) interact efficiently, they
can ease access to capital for firms and individuals. This, in turn, may influence
production dynamics, capital structures, and energy consumption patterns.

However, the impact of financial development on energy demand is not always linear.
In early stages of economic development, financial expansion often stimulates
investments in energy-intensive sectors, thereby increasing overall energy
consumption. As financial systems mature, the adoption of advanced technologies and
stronger institutional frameworks may promote efficiency and support a transition to
cleaner energy sources.

Although prior research has explored the interconnections among economic growth,
energy consumption, and financial development, it has often failed to distinguish
between the distinct effects of money and stock markets. Moreover, structural
disparities between developing and advanced economies—such as differences in
institutional quality, energy infrastructure, and technological capacity—render a
uniform analysis insufficient.

Against this backdrop, the main objective of this study is to examine and compare the
influence of financial development, via stock and money markets, on energy demand
across developing and developed countries from to . Specifically, it investigates
whether these effects vary by development stage and whether the relationships exhibit
non-linear patterns—such as U-shaped or inverted U-shaped trends.

Methodology:

We conduct a comparative dynamic-panel analysis for developing and advanced
countries over —. The dependent variable is per-capita energy demand. To capture
financial development along two distinct channels, we build composite indices for the
stock-market and the money-market using principal component analysis (PCA) on
standardized indicators; the first principal component is retained and rescaled for
interpretability. We estimate country- and year-fixed-effects models of the
form:y; = a;yie— + BiYie + BiPir + BitFDie + v; + & _ _ .
via two-step system-GMM (Arellano-Bover/Blundell-Bond) with Windmeijer-
corrected standard errors. Endogenous regressors (the lagged dependent variable,
financial indices, and income) are instrumented with their appropriate lags in levels
and differences; the instrument matrix is collapsed and lag-depth-restricted to prevent
instrument proliferation. The control vector XitX_{it} includes real GDP per capita,
real energy prices, and FDI inflows; variables are log-transformed where appropriate.
We assess specification validity using Arellano-Bond AR()/AR() tests for serial
correlation and Hansen J (and difference-in-Hansen) tests for over-identifying
restrictions. Non-linearities are probed by including squared terms of the financial
indices and interpreting the implied turning points within each country group. All
models are estimated separately for developing and advanced economies, with
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robustness checks using alternative instrument sets and proxy definitions.

Findings:

The empirical results reveal that national income significantly and positively affects
energy demand in both developing and developed countries. Additionally, energy
consumption patterns show strong persistence, with current demand heavily
influenced by past consumption levels.

Oil prices have contrasting effects across development levels. In developing countries,
energy consumption tends to rise with increasing oil prices, likely due to extensive
subsidies and limited access to alternative energy sources. In contrast, higher energy
prices in developed countries are associated with reduced consumption, reflecting
greater price responsiveness and availability of cleaner energy technologies.

The development of money markets is associated with a reduction in energy demand
in both country groups. Conversely, the initial phases of stock market development
often lead to increased energy consumption due to investment in energy-intensive
industries. However, as financial systems mature and institutional and technological
advancements occur, the stock market increasingly promotes energy efficiency.
These results confirm the presence of non-linear relationships between financial
development and energy demand. Stock-market development is U-shaped in developing
economies but inverted-U in advanced economies, whereas when channeled through
money-market depth, the association is inverted-U in both groups consistent with an initial
expansion of energy intensive activity followed by efficiency gains as institutions and
technologies mature.

Discussion and Conclusion:

The relationship between financial development and energy demand is multifaceted
and mediated by institutional and technological factors. In the early stages of
development, enhanced access to credit and expanding equity markets may support
growth in energy-intensive sectors, leading to increased consumption. Over time,
however, more mature financial systems—characterized by stronger regulatory
frameworks and technological innovation—facilitate investments in cleaner, more
efficient energy alternatives.

The results also suggest that the impacts of money and stock markets on energy
consumption are not always aligned and vary according to a country’s level of
development. In some cases, an inverted U-shaped relationship emerges, indicating
that while financial deepening may initially raise energy use, it eventually contributes
to greater energy efficiency as markets evolve.

Policymakers in developing countries should implement financial reforms that
channel credit into low-carbon and innovative sectors. In advanced economies, the
emphasis should be on maintaining robust regulatory frameworks and supporting the
technological infrastructure needed to allocate capital effectively to sustainable energy
systems.

In conclusion, this study underscores the importance of tailoring financial and energy
policies to the specific development stage of each country. Financial development
should serve not merely as a driver of economic expansion but as a strategic lever for
enabling the transition to sustainable energy use.
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Table.2: Results of the stationarity test for research variables
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Table.3: Results of the F-test and Hausman test
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Table.4: Bartlett's Test Results for Developing Countries
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Table.5: Main Components for the Banking Index for Developing Countries
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Table.6: Eigenvectors for the Banking Index of Developing Countries
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Table.7: Main Components for Stock Market Index for Developing Countries
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Table.8: Eigenvectors for Stock Market Index of Developing Countries
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Table.9: Bartlett's Test Results for Developed Countries
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Table.10: Main Components for the Banking Index for Developed Countries
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Table.11: Eigenvectors for the Banking Index of Developed Countries
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Table.12: Main Components for Stock Market Index for Developed Countries
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Table.13: Eigenvectors for Stock Market Index of Developed Countries
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Table.14: Estimation Results for Developing Countries
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Table.15: Estimation Results for Developed Countries
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Table.16: Static Fixed Effects Model (LSDV) for the Energy Equation (Qil)
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Table.17: Static Fixed Effects Model (LSDV) for the Electricity Equation
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Table.18: Dynamic System GMM Model for Energy Equation (Oil)
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Table.19: GMM Dynamic System Model for the Power Equation
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Table.20: Long-Term Elasticity Coefficients of the Oil Equation
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Table.21: Long-Term Elasticity Coefficients of the Electricity Equation
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Abstract

Articleinformation

This study analyzes the drivers of total factor productivity
(TFP) growth across 36 mining activities in Iran from
2012 to 2021 (1391-1400 in the Iranian calendar). TFP
growth is decomposed into technical progress, technical
efficiency change, and scale efficiency change using a
translog production function and a stochastic frontier
model. The results show that labor elasticity (0.99) exceeds
capital elasticity (0.28), indicating a labor-intensive
structure and increasing returns to scale. TFP growth
increased from —0.012% in 2013 to 0.493% in 2021, with
an average annual growth rate of 0.207%. Technical
progress was the primary contributor (0.193%), followed
by scale efficiency change (0.011%) and technical
efficiency change (0.0 03%). Iron ore mining recorded the
highest TFP growth (0.277%), while precious and semi-
precious stone extraction had the lowest (0.138%).
Overall, technical progress emerged as the dominant
driver of productivity improvements across all sectors.
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Aim and Introduction

The mining sector is strategically vital to Iran's economic development due to its
abundant mineral resources. However, its contribution to GDP remains limited
compared to industry and agriculture. This study examines the determinants of
TFP growth in 36 mining activities between 2012 and 2021, decomposing
productivity into technical progress, technical efficiency change, and scale
efficiency change. The findings aim to support evidence-based policymaking and
strategic investment planning in the sector.

Methodology
To estimate TFP growth and its components, a translog production function was
specified and estimated using panel data from 36 mining activities. A stochastic
frontier model was applied to assess technical and scale efficiency. The analysis
covers the period 2012-2021 and utilizes data on labor, capital, and output levels
for each activity. Productivity growth was decomposed into:
e Technical Progress: Technological improvements and advancements
in production processes;
e Technical Efficiency Change: Changes in the effectiveness of
converting inputs into outputs using existing technology;
e Scale Efficiency Change: Gains or losses due to deviations from
optimal production scale.

Results and Discussion

The results indicate that Iran’s mining sector is labor-intensive, with labor
elasticity (0.99) significantly higher than capital elasticity (0.28). TFP growth
showed an upward trend, rising from —0.012% in 2013 to 0.493% in 2021,
averaging 0.207% annually. Decomposition analysis reveals that technical
progress contributed 0.193% per year, scale efficiency change contributed
0.011%, and technical efficiency change contributed 0.003%. Among the mining
activities, iron ore mining achieved the highest TFP growth (0.277%), while
precious and semi-precious stone extraction had the lowest (0.138%). Eighteen
activities exceeded the average TFP growth rate. The sector’s labor-intensive
nature and vulnerability to external shocks, such as international sanctions and
commodity price fluctuations, are also discussed.

Conclusion

Technical progress is the main driver of TFP growth in Iran’s mining sector, while
technical and scale efficiency changes played minor roles. To enhance
productivity, the sector should focus on technological adoption, workforce
development, and infrastructure improvements.

Recommendations

1. Technology Adoption: Promote modern mining technologies and
automation to boost operational efficiency.

2. Workforce Development: Enhance labor skills through training
programs to support advanced machinery use.

3. Policy Support: Implement policies encouraging innovation, private
investment, and sustainable practices.

4. Infrastructure Development: Upgrade transport, energy, and
communication systems to facilitate efficient mining operations.
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Chart 1: Share of mining activities by province in 2021 (percent)
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Table 2: Estimation of the translog production function using the
exponential integral fixed effects method
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Tabl 3: Average labor and capital elasticities and returns to scale; 2013-2021
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Table 4: Revealed facts of the components of total factor productivity of
Jran's mining activities 2013-2021 (percent)
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Table 5: Analysis of total factor productivity by mining activities in Iran
2013 — 2021 (percent)
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Table 6: Analysis of Total Factor Productivity in Iran Mining Activities
2013 — 2021 (percent)
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Chart 3: Average Total Factor Productivity in Iranian Mining Activities,
2013-2021 (Percent)
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Abstract

Article information

The high average inflation rate and its volatility—two
indicators of macroeconomic instability—have been
persistent features of Iran’s economic landscape in
recent years. This study identifies fiscal dominance as
aprincipal driver behind the expansion of the monetary
base and the rising inflation rate. Evidence from other
countries suggests that coordinated fiscal and monetary
policies have been instrumental in mitigating fiscal
dominance by preventing the transfer of government
imbalances to central banks and banking systems. One
commonly adopted strategy to curb fiscal deficits has
been the issuance of government debt bonds. When
bond issuance and yield rates increase, governments
tend to restrain deficits and reduce reliance on banking
networks. In this study, the impact of bond yield rates,
as well as the interest and fees paid by the government
for domestic and foreign financing—as recorded in
annual budget documents—on fiscal dominance is
examined using the Generalized Method of Moments
(GMM). The findings reveal that bond yield rates in
Iran have not significantly reduced fiscal dominance.
However, interest payments and fees associated with
domestic and external financing have had a mitigating
effect on fiscal dominance.
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Aim and Introduction:
Persistent inflation and its fluctuations have emerged as defining characteristics

of Iran’s economy in recent years, posing serious challenges to macroeconomic
stability. This environment of uncertainty has deteriorated the business climate
and undermined economic agents’ confidence in future conditions.

According to this study, fiscal domination—defined as the influence of
government budgetary operations on monetary policy—is a central factor behind
the inflationary trend. In scenarios of fiscal dominance, fiscal policymakers
prioritize the monetization of budget deficits, disregarding the constraints
imposed by the monetary authority. This is particularly evident in developing
countries dependent on crude oil exports. The volatility of oil revenues often
results in undisciplined fiscal policies, the effects of which are subsequently
transferred to the monetary authority.

To address this issue, some have proposed the establishment of foreign currency
reserve accounts aimed at limiting fiscal mismanagement. However, in
institutional contexts characterized by unaccountable governments, lack of
transparency, and weak adherence to the rule of law, regulatory measures alone
have proven insufficient.

Instead, countries that have successfully reduced fiscal dominance have
implemented coordinated fiscal and monetary policies. A pivotal strategy among
these countries has been the use of government bonds to finance deficits.
Whenever bond issuance and yield rates increase, governments become more
fiscally disciplined and transfer fewer imbalances to the banking system.

This study investigates the impact of government bond yield rates, along with the
interest and fees paid for domestic and foreign borrowing, on the level of fiscal
dominance in Iran. The Generalized Method of Moments (GMM) is employed for
the analysis. The results suggest that, while bond yield rates have not effectively
reduced fiscal dominance in Iran, government payments on domestic and foreign
borrowing have contributed to its reduction.

Methodology:

Generalized Method of Moments (GMM)

The Generalized Method of Moments (GMM) is an extension of the traditional
method of moments, enabling its application to a broader range of models beyond
linear regression. The method of moments estimates unknown parameters by
equating population moments—functions of these unknown parameters—with
corresponding sample moments. GMM is employed due to its several advantages
over other econometric techniques.
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There are at least four key reasons why GMM is a suitable estimation approach.
First, it accommodates the inclusion of endogenous variables. One effective
strategy for addressing endogeneity is the use of instrumental variables. Second,
GMM facilitates the use of lagged values of variables as valid instruments,
providing a practical means of mitigating endogeneity concerns. Third, the
method allows for the incorporation of dynamic relationships, enabling the
inclusion of lagged dependent variables in the model. Finally, GMM is applicable
to time series data, further extending its versatility and utility in empirical
research.

Findings:

The findings indicate that Iran’s weak institutional framework—characterized by
non-compliance with laws, poor legislative quality, ineffective implementation,
and lack of government accountability—Ilimits the effectiveness of regulatory
reforms aimed at reducing fiscal dominance.

did Rather, market mechanisms such as the yield rate of debt securities should be
used. The subject on which the hypothesis of the research is also based.

Discussion and Conclusion:

Given the structure of Iran’s economy, in which debt securities represent only a
small share of the national budget (during the study period of 2007 to 2019), and
considering that the rate of return on these securities is administratively set, it can
be concluded that—at present—this rate does not significantly contribute to
reducing fiscal dominance or narrowing budget deficits in Iran’s economy.
However, it is expected that, in the future, following current trends, this
mechanism may enhance fiscal discipline and help mitigate fiscal dominance.
The primary reason lies in the fundamental differences between developed and
developing economies. Developed economies typically possess large,
international capital markets with floating interest rates and the capacity to issue
debt securities across a range of maturities. In contrast, developing countries such
as Iran lack such dynamic capital markets, limiting their ability to finance budget
deficits through non-monetary means. As a result, these countries often resort to
borrowing from the banking system. This borrowing ceiling makes the expansion
of the monetary base—and hence the money supply—a necessary policy tool for
covering budget deficits, thereby intensifying fiscal dominance.

Unlike debt securities, which have thus far failed to reduce fiscal dominance in
Iran’s economy, the estimated effects in this study suggest that the interest
payments on domestic facilities and foreign financing, as recorded in the budget,
have had a more meaningful impact. These obligations are formally recognized
by the government as debt and are accompanied by designated revenue sources
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for their repayment. This acknowledgment contributes to reducing fiscal
dominance.

This finding is of particular importance: it underscores that the proper
documentation of government debt in the national budget—and the legal
obligation for repayment—is critical for improving fiscal performance. One of the
fundamental challenges currently facing Iran’s economy is the absence of a
comprehensive and transparent accounting of government debt. A substantial
portion of government liabilities to the banking system is not recorded in the
official budget, and the government assumes no formal responsibility for their
repayment. This practice has normalized fiscal dependence on the monetary
authority across successive administrations and continues to fuel the structural
drivers of liquidity creation in Iran’s economy.
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Table.2: Results of the Augmented Dickey-Fuller Test
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Abstract

Article information

Economic inequality remains one of the most pressing
challenges facing contemporary societies, particularly in
developing countries, where it can undermine both social
cohesion and economic stability. This study investigates
the impact of income disparity on the demand for
physical and non-physical assets held by central banks.
Specifically, it explores whether unequal income and
wealth distribution influence demand for such assets. The
research comprises two phases: first, a systematic review
of the existing literature on economic inequality and
central bank asset demand establishes the study’s
theoretical foundation. Second, empirical analysis is
conducted to identify patterns in how inequality affects
demand for physical assets, such as gold and foreign
currency reserves, and non-physical assets, such as
securities. Based on these findings, the study provides
recommendations for central bank policies aimed at more
effective resource management and the reduction of
inequality.
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Aim and Introduction:

Economic inequality is a significant challenge in contemporary societies,
particularly in developing economies, where it threatens the stability of social and
economic institutions. This study investigates the impact of income disparity on
the demand for physical and non-physical assets held by the central bank, seeking
to determine whether unequal income and wealth distribution affect demand
patterns for these assets.

The research unfolds in two phases. First, a systematic review of the literature on
economic inequality and central bank asset demand provides the theoretical
context. Second, a data-driven analysis examines how inequality influences
demand for physical assets (e.g., gold, foreign currency reserves) and non-physical
assets (e.g., securities). The study concludes with policy recommendations for
central banks aimed at optimizing asset allocation and mitigating economic
inequality.

Findings:

This study evaluates the capacity of the central banks to influence income
inequality and examines how disparity affects demand for different asset classes.
Statistical tests reveal that the null hypotheses of equal slope coefficients and
symmetry among income deciles are rejected at the 5% significance level,
indicating complex, nonlinear relationships between income levels and asset
demand.

At lower income levels, increases in income correspond to heightened demand for
U.S. dollars; however, this effect reverses at higher income levels. The Gini
coefficient also exhibits heterogeneous effects across income deciles—rising
inequality increases demand in some deciles while reducing it in others. Income
becomes statistically significant only in higher income deciles, positively
influencing the demand for British pounds. However, as income disparity widens,
demand for pounds may decline.

Regarding the Chinese yuan, income significantly affects demand only in the sixth
to ninth deciles. In these groups, higher income levels are associated with
increased demand for yuan. Conversely, in the fourth to sixth deciles, the yuan’s
exchange rate negatively influences demand. The Gini coefficient is significant in
most income deciles, further illustrating the multifaceted effects of inequality. The
euro exchange rate is also significant in most deciles (except the ninth), exerting
a stronger negative effect at higher income levels. Interest rates are significant
only in the first through third deciles, where they negatively affect euro demand.
For the Swiss franc, income coefficients are generally positive and significant,
suggesting that income growth increases demand for francs. However, a negative
effect is observed in the ninth decile, potentially due to heightened inequality. The
Gini coefficient is significant across all deciles, indicating that inequality tends to
reduce demand at lower income levels while increasing it at higher ones.

The Japanese yen’s coefficient is significant across all deciles. Increases in the
yen’s exchange rate typically reduce demand, except at higher income levels,
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where positive effects are observed. Rising income decreases demand for yen at
lower income levels, increases it at middle levels, and decreases it again at higher
levels. Additionally, the global price of gold positively affects yen demand.
Income disparity also affects demand for debt securities. The price of
gold significantly influences demand for these instruments, particularly in the
seventh to ninth deciles, suggesting that higher gold prices prompt investment
diversification.

Demand for money is significantly influenced by income and interest rates across
all deciles. Generally, rising income increases money demand, but in higher
income deciles, income declines are associated with reduced demand. The Gini
coefficient becomes significant from the second decile onward, indicating that
individuals in higher-income groups tend to hold more liquidity in response to
inequality.

Conclusion:

Income inequality, especially in developing countries such as Iran, poses a
fundamental challenge, contributing to uneven wealth distribution, social
dissatisfaction, and potential economic crises. As the principal institution of
monetary policy, the central bank plays a critical role in mitigating these
disparities. Using data from 1971 to 2023 and employing quantile regression
analysis, this study examines how demand for central bank assets—including
currency, gold, money, and securities—interacts with income inequality in Iran.
The findings demonstrate that foreign reserves, gold, and securities serve as vital
instruments for strengthening the financial system and managing liquidity.
However, income inequality produces differential effects on asset demand. For
example, at lower income levels, demand for foreign reserves and gold rises,
while at higher levels, it declines.

To address these dynamics, the central bank can reduce inequality through interest
rate adjustments, improved access to credit, and inflation control. Collaboration
with the government to identify economic and social priorities and to increase
public awareness is also essential. Ultimately, integrating equitable income
distribution into economic policymaking is crucial for sustainable development
and enhanced public welfare.
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Table.3: Results of the Coefficient Equality Tests and Symmetry Restriction Tests
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Table.4: Estimation Results of the U.S. Dollar (USD) Demand Function
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Table.5: Estimation Results of the British Pound Sterling (GBP) Demand Function
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S Mezhe | 0.03 0.05 0.00 0.03 0.07 0.07 0.05 0.03 0.03

R Gups | -0.02 | -0.01 | -0.01 | -0.01 | -0.01 0.00 | -0.01 0.00 0.00

G Mmazbu | 0.05 0.02 0.02 0.05 0.06 0.07 0.08 0.91 0.86

RB s 0.03 0.01 0.02 0.01 0.00 | -0.01 | -0.01 | -0.02 0.03
G Mmezhu | 0.01 0.21 0.29 0.66 0.98 0.59 0.69 0.49 0.38

GP S 0.07 0.03 0.04 0.04 0.02 0.00 0.07 0.08 0.20
S Mezhe | 0.00 0.01 0.02 0.04 0.77 0.04 0.01 0.05 0.02

GINI : 1.01 0.04 0.18 | -0.18 | -1.03 | -2.06 | -0.91 | -1.85 6.68

S
S lline mhass 0.05 0.83 0.90 0.01 0.05 0.01 0.03 0.01 0.02
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Table.6: Estimation Results of the Chinese Yuan Renminbi (CNY) Demand Function

e S 0.10 0.20 | 0.30 0.40 0.50 0.60 0.70 0.80 | 0.90
c <= | -0.11 | -0.06 | -0.08 0.01 0.36 1.01 1.40 0.65 | 0.84

s Mezhe | 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

X3(-1) s | 095 0.94 | 097 0.98 0.99 1.00 0.98 091 | 071
S Mezhe | 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

v cuxa | 001 0.04 | 0.01 0.00 0.01 0.03 0.08 0.08 | 0.05

S Mmabe | 0.86 0.61 0.94 0.99 0.90 0.05 0.02 0.05 | 0.05

E3 <upa | -0.07 | -0.07 | -0.03 | -0.02 | -0.03 | -0.04 | -0.05 | -0.07 | -0.13

G Mmembe | 0.18 0.18 | 0.18 0.02 0.02 0.03 0.06 0.22 | 0.07

R <uya | -0.01 | -0.01 | -0.01 | -0.01 0.00 0.00 0.00 0.00 | 0.00

S Mezhe | 0.26 0.28 | 0.54 0.50 0.96 0.82 0.89 0.92 | 0.61

RB cuxa | 001 0.02 0.01 0.01 0.00 | -0.01 | -0.01 | -0.02 | 0.02
G Mmazbs | 0.06 0.05 | 0.40 0.48 0.91 0.70 0.60 0.54 | 0.68

GP cuxa | 011 0.09 | 0.05 0.04 0.03 0.02 0.04 0.13 | 0.19
S Mmazhu | 0.05 0.09 | 0.01 0.00 0.02 0.09 0.01 0.02 | 0.15

GINI <= | -021 | -0.23 | -0.04 | -0.18 | -0.72 | -1.88 | -2.70 | -0.85 | -0.80
s mhan 0.00 0.09 | 0.07 0.00 0.00 0.02 0.01 0.01 | 0.00
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Table.7: Estimation Results of the Euro (EUR) Demand Function

s S 0.10 | 0.20 | 0.30 | 0.40 | 050 | 0.60 | 0.70 | 0.80 | 0.90

c e -1.12 |-0.37 |-0.13 | 0.11 | 0.17 | 132 | 0.70 | 1.25 | -2.82

s dimambw | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

X4(-1) e 095| 099 | 098 | 099 | 1.00 | 1.03 | 1.00 | 0.98 | 0.79

ezl | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

v Sy pa -0.04 | 002 001 | 001 | 002 ] 005| 0.07| 011 ]-0.21

s dimambu | 061 | 078 | 0.89 | 0.88 | 0.84 | 0.36 | 0.40 | 0.49 | 0.23

E4 S pa 0.00 | -0.02 | -0.03 | -0.02 | -0.02 | -0.03 | -0.03 | -0.08 | 0.08

@ Miemdas | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05| 0.02 | 0.08

R o pa -0.03 | -0.01 | -0.01 | -0.01 | -0.01 | 0.00 | -0.01 | 0.00 | -0.01

Miemdaw | 0.03 | 0.00 | 0.03 | 0.08| 050 | 0.79 | 0.67 | 0.84 | 0.82

RB S a 0.03| 0.02| 001) 001) 0.00|-0.01]-0.01|-0.01| 0.03

s Meaphu | 0.06 | 017 | 045 | 057 | 0.82 | 059 | 0.73| 057 | 0.35

GP o pa 0.11 | 0.02 | 0.04 | 0.03 | 0.03 |-0.01 | 0.04 | 0.07 | 0.19

s Miemdaw | 0.03 | 053 | 0.33 | 046 | 0.60 | 0.83 | 0.48 | 0.57 | 0.13

Supa 192 | 054 | 0.11 | -0.36 | -0.32 | -2.67 | -1.40 | -2.29 | 6.65

GINI Cfm 0.00 | 0.03 | 0.04 | 0.03 | 0.06 | 0.08 | 0.05 0.0 | 0.01
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Table.8: Estimation Results of the Swiss Franc (CHF) Demand Function

Sl <Sw> | 010| 020 | 030 | 040 | 050 | 0.60 | 0.70 | 0.80 | 0.90
C <u»= | -053 | -0.03 | -0.09 | 0.07 | 007 | 1.41 | 112 | 1.62 | -2.60
sdmazhe | 031 | 096 | 089 | 093] 094 | 010] 021 | 0.16 | 0.07

X5(-1) <u»=| 095| 1.00| 098 | 098 | 099 | 1.02 | 1.02 | 097 | 081
s dmazhe | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

v <u»=| 0.02 | 0.05] 0.01] 001 | 002 | 0.06 | 0.08 | 0.11]-0.15

s Msezba | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

E5 <u»= | -0.04 | -0.04 | -0.03 | -0.03 | -0.03 | -0.04 | -0.03 | -0.07 | 0.04
dmezhu | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

R <u»= | -0.02 | -0.01 | -0.01 | -0.01 | -0.01 | 0.00 | -0.01 | -0.01 | -0.01

s Msezbe | 0.05| 053 | 036 | 063 | 063 | 081 | 069 | 071 | 0.77

RB <w»>=| 003 | 001) 001 | 0.01| 0.00]|-0.01|-0.01]-0.01 | 0.03
dmezhu | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Gp <u»= | 0.07 | 0.02 | 0.04] 004 | 003 |-0.01 | 0.00 | 0.07| 0.17
s Mezbe | 006 | 071 028 | 041 | 056 | 0.83 | 098 | 057 | 0.23

GINI <wr>| 083 |-0.10| 0.06 | -0.25 | -0.08 | -2.72 | -2.05 | -3.08 | 5.88
g Mezke | 0.00 | 0.00 | 0.00 ]| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
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Table.9: Estimation Results of the Japanese Yen (JPY) Demand Function

Al A2 0.10 | 0.20 | 0.30 | 0.40| 050 | 0.60 | 0.70 | 0.80 | 0.90
c e -0.56 | -0.40 | -0.35 | -0.32 | 0.04 | 1.13 | 059 | -0.25 | -2.73
ﬁ:; 0.00 | 0.00| 000 | 0.00| 000 | 0.04| 051 093] 0.01

X6(-1) = 111 | 100 | 1.00| 100 | 1.02 | 1.03 | 1.00| 0.89 | 0.77
ﬁ:; 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00| 0.00 | 0.00| 0.00

Y Sy 009 | 0.02| 001 0.01| 002 | 0.03| 0.05|-0.07 | -0.22
5::“ 039| 075| 083 | 091 | 086 | 060 | 069 | 0.75| 0.13

E6 Sua -0.09 | -0.03 | -0.03 | -0.02 | -0.03 | -0.01 | -0.02 | 0.01 | 0.10
5::“ 0.00 | 0.00 | 0.00 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00

R Sua -0.01 | -0.01 | -0.01 | -0.01 | 0.00 | 0.00 | -0.01 | 0.00 | 0.00
5::“ 0.00 | 0.00 | 0.00 | 0.00| 0.00| 0.00| 0.00 | 0.00 | 0.00

RB Sl 001 | 0.02| 001 0.02| 0.00|-0.01]-0.01|-0.01] 0.01
5:; 043 | 014| 030 | 0.26 | 0.05| 0.00| 0.00 | 0.00 | 0.62

GP s 0.04| 0.03| 004 | 004 | 003|-0.01) 0.07| 013 ] 0.17
5:; 064 | 041| 029 | 036 | 059 | 082 | 053 | 0.23| 0.11

GINI S -0.06 | 040 | 037 | 037 |-027|-227 | -133 | 0.74| 681
5‘31; 097 | 073 | 0.78 | 0.01| 0.00 | 0.00 0.0 | 0.02 | 0.01
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Table.10: Estimation Results of the Gold (XAU) Demand Function

Sl <»2 | 010 ) 020 | 030 | 040 | 050 | 060 | 0.70 | 0.80 | 0.90
C cupa | 126 | 1.09 | -0.75 | -0.74 | -0.75 | -1.48 | -1.60 | -1.50 | -1.40
$Maezbu | 073 | 0.00 | 000 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00

X7(-1) cuypa | 076 | 090 | 099 | 099 | 099 | 097 | 095 | 097 | 1.10
ezl | 000 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

Y cuya | 008 | -004 | 014 | 013 | 010 | 011 | 0.05]| 0.02 | -0.09
$memlas | 085 | 000 | 0.05| 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

E cuya | -0.22 | -0.04 | 0.00 | 0.00 | 0.00 | -0.04 | -0.02 | -0.02 | -0.09
dimazhu | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 058 | 0.08

R <up> | -0.16 | -0.07 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 | 0.08
ez | 015 | 0.00 | 0.00 | 0.00 | 000 | 000 | 0.00 | 000 | 0.21

RB <uy> | 013 | 0.06 | -0.01 | -0.02 | -0.02 | -0.02 | -0.02 | -0.03 | -0.09
Mozl | 020 | 027 | 002 | 002 | 007 | 034 | 041 | 016 | 0.20

GP <uya | 006 | 007 | -0.28 | -0.29 | -0.28 | -0.28 | -0.28 | -0.22 | 0.06
ezl | 094 | 0.00 | 000 | 000 | 0.00 | 000 | 0.00 | 0.00 | 0.01

GINI —up> | -566 | -2.02 | -053 | -0.70 | -0.68 | 0.21 | 0.62 | 0.72 | 147
mezhu | 013 | 028 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

WGP up> | 209 | 0.00 | 401 | 430 | 421 | 494 | 483 | 412 | 1.06
dimezhu | 0.83 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.05

OIL —uy> | 020 | 0.00 | -0.04 | -0.05 | -0.03 | -0.02 | 0.00 | 0.00 | 0.05
Gollimazmhaw | 019 | 099 | 000 | 000 | 000 | 079 | 0.00 | 0.0 | 0.00
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Table.11: Estimation Results of the Fixed-Income Debt Securities Demand Function

i <« | 010 | 020 | 030 | 040 | 050 | 0.60 | 0.70 | 0.80 | 0.90
C <uya | 013 | 092 | 030 | 024 | 0.10 | 0.05 | -0.07 | -0.15 | -0.48
ezl | 084 | 005 | 043 | 051 | 073 | 087 | 079 | 0.66 | 0.23

X8(-1) cuypa | 093] 094 | 093 | 095 | 097 | 097 | 098 | 1.00 | 1.05
ezl | 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.00 | 0.00 | 0.00 | 0.00

Y <uy> | -0.01 | -0.01 | -0.03 | -0.02 | -0.02 | -0.02 | -0.02 | 0.01 | -0.05

s iezhu | 084 | 088 | 049 | 065 | 069 | 055 | 048 | 0.84 | 0.30

E <uy> | 000 | 0.00| 0.01] 001 |-0.01|-0.01 ) -0.01 | -0.01 | 0.00
iezhu | 086 | 094 | 056 | 075 | 057 | 056 | 036 | 0.19 | 0.97

R —uy> | 0.01 | -001]-0.01]-0.01 | -0.01 | -0.01 | -0.01 | -0.02 | -0.02
mezhu | 048 | 046 | 051 | 015 | 023 | 031 | 029 | 0.06 | 0.08

RB <uy>| 0.00 | 0.00 | 0.00 | 0.01 | 0.00 | 0.00 | 0.00 | 0.01 | 0.01
s Miehe | 085 | 069 | 083 | 031 | 067 | 082 | 0.86 | 032 | 0.22

GP <uya | 003 | 002 | 005 | 0.03 | 0.04 | 0.05| 0.05 ]| 0.04 | 0.03
G Mimezhe | 037 | 035 | 006 | 017 | 012 | 0.07 | 0.04 | 0.04 | 0.04

GINI cuya | 033 ]-174 | -031 | -023 | 0.09 | 017 | 045 | 0.46 | 1.03
gollimambe | 079 | 010 )| 071 ]| 078 | 088 | 0.77 | 043 | 045 | 0.18
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Table.12: Estimation Results of the Broad Money (M2) Aggregate Demand Function
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