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2 Generalized Autoregressive Conditional Heteroskedasticity
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Table 3. Predictive results of the Bootstrap method in the training phase and the first
evaluation scenario

Source: Research findings
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Figure 4. Magnification of the real Historical method and prediction of evaluation samples
Source: Research findings
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Source: research findings
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Table 1. Unit root test results for model variables based on the generalized Dickey-Fuller
statistic

Source: Research results
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Table 2. Selection of transmission variable, calculation of speed values of transmission
point and selection of appropriate model
Source: Research results
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Table 3. Calculation of the upper, middle and lower bounds of income inequality of the
first and second deciles in the form of Z-numbers
Source: Research results
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Table 4. Calculation of the upper, middle and lower limits of income inequality of the
third and fourth deciles in the form of Z-numbers

Source: Research results
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Table 5. Calculation of the upper, middle and lower bounds of income inequality of the
fifth and sixth deciles in the form of Z-numbers
Source: Research results
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seventh and eighth deciles in the form of Z-numbers

Source: Research results

Table 6. Calculation of the upper, middle and lower limits of income inequality of the
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Table 7. Calculation of the upper, middle and lower bounds of the income inequality of
the ninth and tenth deciles in the form of Z-numbers

Source: Research results
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Tabel 1. Different modes of the Markov-switching model
Sourse: Krolzing, 1997
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Tabel 2. Results of Akaike criteria and LR in determining the optimal lag number

Source:Author’s Computation
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Tabel 3. Determine the number of regimes using the Akaike criteria

Source:Author’s Computation
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Tabel 4. Determining the optimal state of the Markov-switching model

Source:Author’s Computation
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Tabel 5. Nonlinear model of money supply regimes

Source:Author’s Computation
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Tabel 6. possibility of transition from one regime to another

Source:Author’s Computation
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gragh 2. Actual values, fitted and residual
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Tabel 7. Static test results of variables using test ADF

Source:Author’s Computation
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Tabel 8. Bounds test results for Cointegration in long run

Source:Author’s Computation
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Tabel 9. Results of short-run coefficients NARDL
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Tabel 10. Error corection form results

Source:Author’s Computation
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Tabel 11. Results of long-run coefficients NARDL
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Table 4. Arlano and Bond correlation test

Source: Research Calculations
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Table 5. Granger causality test
Source: Research Calculations
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Source: Research Calculations
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Table 8. F'-ea'“erTest results for review of integrated and panel models

Source: Research Calculations
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Table 9. Results of estimating the equation of ease of business space
Source: Research Calculations
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Source: Research Findings
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EXTENDED ABSTRACT

INTRODUCTION

The purpose of this study is to compare the accuracy of predicting market risk
calculation methods of value at risk with the relevance of the artificial
intelligence approach. the increasing development of financial markets has
revealed the importance of estimating the well-known measure of market risk,
risk value more than before. Value at Risk (VaR) is a statistical measure that
calculates and quantifies the maximum expected loss from holding an asset
or portfolio over a period of time with a certain probability (known
confidence level) and is one of the most important market risk criteria that is
widely used to manage financial risk by financial regulators and portfolio
managers. Macro-level risks have pervasive effects and can have negative
effects on the entire financial market.
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METHODOLOGY

Therefore, using daily stock price information, the value at risk was
calculated and used by parametric methods (variance-covariance method),
historical simulation, bootstrap simulation between the time period of 1390
to 1396 Tehran Stock Exchange for statistical sample companies. After
reducing the fluctuations of the Bootstrap, Historical and Variance covariance
methods using wavelet transformation for model training and forecasting, the
method uses every 15 consecutive days as input (the same independent
variable) in the RVM model and the 16th day as the dependent variable in It
was considered and to evaluate the models, two evaluation criteria named
Mean Square Error (MSE), Mean Absolute Value of Error (MAE) have been
used for prediction, and communication vector machine algorithm has been
used. The RVM algorithm is a non-linear model and it causes the algorithm
to become non-linear by transferring data from the input space to the feature
space. Gaussian kernel is used for nonlinearization in communication vector
machine.

FINDINGS

The results of testing the hypotheses and fitting the relevant artificial
intelligence algorithm showed that the artificial intelligence algorithm is an
efficient method for predicting daily value-at-risk methods. Also, in the
Iranian capital market, risk-value forecasting is done with the semi-
parametric bootstrap method with higher power and is recommended for use.
Parametric methods (variance-covariance) and historical simulation are in the
next ranks.

CONCLUSION

The studies conducted on value at risk have been limited to one industry or
with portfolio definition and all listed companies have not been investigated.
The widely used variance-covariance, historical simulation, and bootstrap
simulation are calculated and they are predicted using artificial intelligence
algorithm. In a way, the previous researches have a smaller statistical
population and lacks measurement of the effectiveness of the models in
practice. The results show that the power of the bootstrap simulation method
in predicting the value at risk is greater than other methods, although the
parametric method (variance-covariance) with a large difference Partial is
placed in the next rank, and the historical method is placed in the last rank of
this classification.
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EXTENDED ABSTRACT

INTRODUCTION

One of the most important parts of any country is the health sector and the
health system, which has a great impact on the country's development.
Developed countries consider their most successful services in optimizing
and providing appropriate health and treatment services, because In a society,
the provision of health care services and the health system in an optimal way
will lead to the satisfaction of the society. In recent years, in response to the
inability of central governments to provide public goods and services, many
countries around the world have used decentralization. This method is
considered a way to make the government more efficient, responsive and
responsible.

METHODOLOGY

This research is applied in terms of purpose and in terms of causal-analytical
method, during which it examines the effect of financial decentralization on
the efficiency of providing public services using the combined data of Iran's
provinces during the period of 1385-1395 using the spatial econometric
method. In the current research, a two-step approach has been adopted: the
first step is to estimate the efficiency coefficient, in which the efficiency of
public services is estimated using the SFA random frontier method. Unlike
non-parametric models that do not consider the effect of physical factors due
to the limitation of the number of variables, the SFA model includes the
model with multiple inputs. In the second stage, the effect of centralization
on the efficiency of health services is investigated
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FINDINGS

The obtained results show that the effect of income and expenditure
decentralization index on the efficiency of health services is positive and
significant, and the square of the financial decentralization index on the
efficiency of health services is negative and significant. The obtained results
show that there is a non-linear relationship between decentralization and
efficiency, and therefore an optimal value for decentralization can be obtained
that the provinces that are below the optimal value can improve the efficiency
of their health services by increasing decentralization; In other words,
excessive financial decentralization will have a negative effect on the
efficiency of health services. In fact, the initial levels of financial
decentralization have a positive effect on efficiency, but after passing the
maximum point, increasing financial decentralization leads to a decrease in
the efficiency of providing public health services.

CONCLUSION
The results of the research show that the effect of financial decentralization of
revenue and expenditure on the efficiency of health services is non-linear.
The level of financial decentralization index has a positive coefficient with
the efficiency of health services and a negative coefficient with the square of
the decentralization index. This means that increasing the level of
decentralization in the provinces does not always lead to an increase in the
efficiency of health services, but it has an optimal limit for each province, and
after reaching the maximum point, the increase in decentralization causes the
efficiency to decrease. In fact, the loss of economies of scale and the increase
of costs over benefits, the weakness of human resources, the low
technological level of provinces compared to national institutions, the lack of
a strong monitoring system that leads to corruption, are among the factors that
prevent the positive impact of decentralization on The efficiency of providing
healthcare services. The optimal level of expenditure decentralization in this
research is 7.75, which most of the provinces of the country are at the optimal
level in terms of external decentralization, so the increase in expenditure
decentralization will not lead to the improvement of the efficiency of health
services. In contrast, the optimal level of income decentralization is 44.36,
which is Tehran and Isfahan provinces. are above this limit and other
provinces are below the optimal value of income decentralization, so the
implementation of income decentralization policy can lead to more efficient
provision of healthcare services.
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Appendix

Results from estimating the efficiency of Health Services

Source: research findings

p- Statistical standard Estimated Variable
value deviation coefficient
0/001 0/25 -0/8512 Number of hospitals
0/000 0/2565 1/33 Number of active beds
0/000 0/2101 0/7937 Health and medical centers
0/043 0/146 0/43 Number of laboratories
0/000 0/088 -0/187 Number of employees
0/089 0/03260 -0/00046 Expenditures
0/032 0/2879 0/61 Variance of the inefficiency component and
the random component (6"2)
0/000 0/3687 1/66 Variance ratio of the inefficiency component
to the total variance (y)
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EXTENDED ABSTRACT

INTRODUCTION

After a significant recession and the prominent role of the government in managing the
economy within the framework of Keynesian economics, one of the important issues in
macroeconomics is examining the relationship between the uncertainty of
macroeconomic variables and income inequality, which is a characteristic of
development. The uncertainty of macroeconomic variables poses significant challenges
for developing countries, especially regarding income inequality issues. Based on the
literature in this area, various factors such as high inflation rates, massive external debt,
significant fluctuations in real exchange rates, payment deficits, and many other
variables contribute to income inequality in developing countries. It has been observed
that developed countries with minimal uncertainty in macroeconomic variables have
relatively low income inequality and experience stable economic growth. Considering
the importance of the subject, the question addressed in this study is the extent to which
uncertainty in macroeconomic variables and foreign trade affect income inequality
between income deciles and with what probability they influence income inequality
thresholds. Since fuzzy logic modelling is important in various aspects and due to the
significance of the subject in this article, an attempt has been made to answer this
question using non-linear fuzzy modelling in the form of numerical computation to
calculate the upper, middle, and lower limits of income inequality between income
deciles along with the degree of predictive credibility of these limits (probability of each
threshold). This article is organized into five sections. Following the introduction, the
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second section reviews the literature on the subject. The third section discusses the
research methodology, the fourth section presents the research findings, and the fifth
section provides conclusions and policy recommendations.

METHODOLOGY

Fuzzy rule-based system in the form of Z-numbers (Z-FRBS): is a fuzzy
nonlinear regression model in which fuzzy rules are used. Z-FRBS is a modeling
method to investigate the uncertainty behaviors of economic variables, which is
one of the main ideas and innovations of this study. The modeling cycle steps
for the LSTAR model are as follows. To create a Z-FRBS model, it is first
necessary to examine the non-linear behavior of the variables, hence the steps
of fitting a non-linear model (ESTAR or LSTAR model) are presented.

FINDINGS

Based on the results of this study, inflation, which is an important indicator of
the instability of macro variables, has a dual impact on income distribution in
society, causing income inequality to widen. In fact, inflation is seen as a subsidy
for some individuals and as a tax for others. It adversely affects individuals with
fixed incomes and benefits those who own assets such as land, buildings, etc.
Therefore, the government can target groups with low incomes or fixed incomes
by implementing special programs for them, including transfer payments, tax
reductions, and by redistributing income through progressive income and wealth
taxes for individuals who possess more assets than they need.

CONCLUSION

The results of investigating the impact of variable uncertainty show that foreign
investment leads to income inequality, especially in the ninth and tenth deciles.
The reasons for this inequality, based on empirical studies, are that an increase
in foreign investment, due to the possibility of utilizing more capital, increases
the final production labor force, thereby increasing labor wages, which
ultimately leads to a reduction in income inequality. On the other hand, the
susceptibility of the domestic market to international market developments has
had a significant impact on exchange rate fluctuations, inflation rates, and stock
yield instability, leading to increased macroeconomic policy instability and
income inequality differences between income deciles. Considering the
importance of inequality among income deciles due to macroeconomic unstable
variables resulting from policies, further increases in inequality among higher-
income deciles compared to lower-income deciles occur over time, and
compensatory policies have not been sufficient to reduce the extent of
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inequality. Therefore, special attention of policymakers to policy-making and its
implications leads to inevitable consequences in the economy. Based on the
results of this research, the issue of direct foreign investment may pose a
challenge for policymakers, but given the inevitable nature of globalization,
appropriate plans are necessary to address this challenge, including necessary
support for labor, expanding social services, controlling foreign capital, and
relying on people-oriented institutions to empower the workforce in dealing with
capital, focusing on inequality foundations such as illiteracy and lack of skills,
creating social opportunities for education and skill acquisition. The
government's efforts to address these problems are among the most effective
steps in reducing income inequality in Iran in the face of globalization.
Moreover, considering that direct foreign investment and expansion of foreign
trade are essential aspects of globalization and governments follow policies to
promote globalization due to benefits such as technology transfer and increased
productivity, it is recommended that governments, along with globalization, take
actions such as creating economic and political stability, strengthening the
foundations of the economy.
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EXTENDED ABSTRACT

INTRODUCTION

Exchange rate pass-through and factors affecting on that measures extent
and degree of impact on prices of through the exchange rate.in the literature,
two channels for the exchange rate pass-throught distinguished: the direct
channel and the indirect channel. Of the factors affecting the degree of
exchange rate pass-through, monetary shocks can be point. Monetary base
change in iran are very frequency and this frequency leads to price index
and exchange rate volatility.

METHODOLOGY

The main objective of this study, is to investigate the effects of monetary
regimes on exchange rate pass-through in Iran during 1986-2017. For this
purpose, first are extracted by using Markov-switching method monetary
supply regimes. Based on the results of the money supply behavior model, it
was divided in to two regimes, the first regime being the positive money
supply regime and the second regime the negative money supply regime.
Then by defining two virtual variablesfor each of the monetary regimes, the
cross-over effect of these variables along with variables such as the Degree
of Commercial liberalization, oil prices and positive and negative exchange
rate shocks using the nonlinear autoregressive distribution lag (NARDL)
method on consumer price index in the short run and long run has been
studied. nonlinear autoregressive distribution lag (NARDL) method which
gives more merits over linear ARDL approach.
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FINDINGS

Since in recent years, many economic and political factors have caused the
exchange rate to undergo many changes that were not necessarily
directional, considering the symmetrical effects of non-directional exchange
rate changes has led to a shift in recognizing the effects of these different
changes on others. Becomes macroeconomic variables. The present study
provides a more accurate explanation of the short run and long run effects of
exchange rate shocks on the consumer price index in iran by separating the
positive and negative exchange rate shocks using the  nonlinear
autoregressive distribution lag (NARDL) method.

CONCLUSION

The empirical results study showed in economics of Iran degree of exchange
rate pass-through on consumer price index in short run and long run is
incomplete and asymmetric. Also pasitive and negative monetary regimes in
short run and long run have asymmetric effect on degree of exchange rate
pass-through on consumer price index . Positive monetary regimes in short
run and long run have positive and significant effect on degree of exchange
rate pass-through consumer price index, negative monetary regimes in short
run with one interruptions negative and significant effect and in long run
have been a negative and significant effect on this. Also variable Degree of
Commercial liberalization in short run and long run have a negative and
significant impact on degree of exchange rate pass-through consumer price
index and oil price variable have a positive and significant impact on
degree of exchange rate pass-through consumer price index.
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EXTENDED ABSTRACT

INTRODUCTION

One of the most important macro-economic goals of countries is to create the
necessary conditions to promote continuous and stable economic growth, and
the ease of doing business can be considered as one of the most important
parts in order to achieve this goal.

The components that lead to the inefficiency of the business environment
include: macroeconomic stability, policies, laws and regulations, and
property rights security. In this way, changes in macroeconomic policies,
laws and regulations and the weakening of the security of property rights
create a turbulent environment for economic enterprises. On the other hand,
macroeconomic instability, continuous and unpredictable changes in laws and
regulations, and the weakening of the security of property rights are greatly
affected by environmental shocks and crises.

Also, in countries where the economy is fragile, the process of political,
economic and social changes is associated with uncertainty. For this reason,
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various countries seek to improve macroeconomic stability and reduce the
continuous and unpredictable changes in laws and regulations, and strengthen
the security of property rights, and in other words, improve the business
environment by increasing the power of flexibility, resilience and reducing
the fragility of their economy. .

Therefore, reducing economic fragility can provide a good way for ease of
business environment. To reduce economic fragility, its components can be
examined, the most important of them are reduction of recession and
poverty, prevention of brain drain and labor force, and balanced economic
development. Strengthening these components will lead to the creation of a
suitable environment for a safe investment and business.

METHODOLOGY

This study intends to investigate the impact of economic fragility on the ease
of business environment with using the Generalized method of moments
(GMM) in selected countries during the period 2019-2006.

FINDINGS

The results show that the components of economic fragility (economic
recession and poverty, unbalanced economic development and brain drain
and labor force) have a negative and significant impact on the ease of doing
business in the selected countries. The results also show that the variables of
financial development and rule of law have a positive and significant effect
on the ease of business environment and the variable of government
effectiveness has not a significant effect on the ease of business environment.

CONCLUSION

To improve the ease of doing business in selected countries, the following

suggestions are provided:

e Reducing the fragility of the economy by reducing the variables of
stagnation and poverty (increasing per capita income, GDP, reducing
unemployment and inflation, reducing the level of debt, increasing the
volume of domestic and foreign trade and reducing the class gap)

o Reducing the fragility of the economy through improving the variable of
balanced development (reducing economic inequality, increasing access
to employment and education opportunities)
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e Reducing the fragility of the economy by reducing the brain drain
variable (reducing the economic impact of human displacement (for
economic or political reasons)

e Reducing the fragility of the economy in order to reduce extreme
economic fluctuations and increase confidence in the stability of the
macro economy to start new businesses.

e Improving the rule of law by increasing people's trust in the laws,
increasing the predictability of the judicial system, reducing the
existence of organized crimes and increasing the probability of success
in complaints against the government, and eliminating regulations,
instructions and redundant and inhibiting procedures and parallelism in
executive systems.

e Increasing credit to production sectors and new businesses through
improving financial development

Reference

Amjadi, K., & Shafeei, E. (2017). The Effect of Information and
Communication Technology on Improving the business circumstances
Indicators in Countries (A mechanism to improve productivity). The
Journal of Productivity Management, 2(11), 203-224. Retrieved from
http://sanad.iau.ir/fa/Article/976294 [In Persian]

Azizmohammadlou, H. (2018). Comparative Evaluation of the Effects of
Policies Instruments on Employment and Labor Demand in Iranian
Economic Sectors Based on Disequilibrium Approach. Quarterly
Journal of Quantitative Economics (JQE), 15(3), 43-78. doi:
10.22055/jge.2018.22664.1670 [In Persian]

Alemu, A. M. (2015). The nexus between governance infrastructure and the
ease of doing business in Africa. In Comparative case studies on
entrepreneurship in developed and developing countries (pp. 110-

131), IGI Global. Available at:
https://www.freit.org/WorkingPapers/Papers/Development/FREIT104
6.pdf.

Asgarpour, S., Mojahedi, M. M., & Bagheri pormehr, S. (2022). The Impact
of E-Commerce Development Index on the Service Sector
Employment Market in Iran. Quarterly Journal of Quantitative


http://sanad.iau.ir/fa/Article/976294
https://doi.org/10.22055/jqe.2018.22664.1670
https://doi.org/10.22055/jqe.2018.22664.1670

Hashemi Dizaj, Abdul Rahim, Davarikish, Razieh,

AV" Jafari, Mehdi, Hazeriniri, Hatef 37
Shahid Chamran University of Ahvaz Quarterly Journal of Quantitative ECOﬂOI’T’IiCS(JQE) (2024)
Quarterly Journal of Quantitative Economics 21(2)

(former Economic Studies)

Economics (JQE), (Accepted Manuscript Available Online from 01
October 2022). doi: 10.22055/jge.2022.39893.2467 [in Persian]
Andreica, A. (2004). Evaluating ICT Implementations within the Romanian
Business Environment. Journal of Transition Studies Review, 11(3),

236 243. doi: 10.1007/s11300-004-0015-y.

Behvar, S., Naderi, N., & Fatahi, S. (2020). The effect of Economic Freedom
Entrepreneurial Activities: Based on the Global Entrepreneurship
Monitor. Quarterly Journal of Quantitative Economics (JQE), 17(3),
21-42. doi: 10.22055/jqe.2019.24904.1822 [In Persian]

Babovic, F., Babovic, V., & Mijic, A. (2018). Antifragility and the
development of urban water infrastructure. International Journal of
Water Resources Development, 34(4), 499-509.
https://doi.org/10.1080/07900627.2017.1369866.

Bhattacharjee, A., Higson, C., Holly, S., & Kattuman, P. (2009).
Macroeconomic Instability and Business EXxit: Determinants of
Failures and Acquisitions of UK Firms. The Journal of Economica, 76,
108-131. doi: 10.1111/j.1468-0335.2007.00662.X.

Bunoa, M., Nadanyiovaa, M., & Hraskovaa, D. (2015). The comparison of
the quality of business environment in the countries of Visegrad group.
Journal of Procedia Economics and Finance, 26, 423-430. doi:
10.1016/S2212-5671(15)00826-6.

Baltagi, H. B. (2009). Econometric Analaysis of Panel Data. Journal of
Published by Wiley Press, 1, 28-35.

Canare, T. (2018). The Effect of Ease of Doing Business on Firm Creation.
Journal of Annals Of Economics And Finance, 19(2), 555-584.
Channell, W. (2010). Urgency vs legitimacy; tensions in rebuilding the legal
structure for businesses in postconflict countries. Journal of Center for

International Private Enterprise (Washington DC).

Dehghan Manshadi, M., & Pourrahim, P. (2013). The Examination of the
Relationship between Macroeconomic Instability and Economic
Growth in Iran. Journal of Economic Research and Policies, 21(67),
171-192. [In Persian]

Dehbashi, V., Esmaeilpour Moghadam, H., & Arbabi, Z. (2020). The effect
of macroeconomic instability on the number of active firms in Iran.
Journal of Economic research, 20(77), 103-128. doi:
10.22054/joer.2020.12079 [In Persian]

Glanville, M., Kerusauskaité, 1., & Harley, F. (2016). Scoping Study on
Business Environment Reform in Fragile and Conflict Affected States.



https://doi.org/10.1080/07900627.2017.1369866
https://doi.org/10.1016/S2212-5671(15)00826-6
https://doi.org/10.1016/S2212-5671(15)00826-6
https://doi.org/10.22054/joer.2020.12079
https://doi.org/10.22054/joer.2020.12079

The Impact of Economic Fragility on Ease of Business \ y
38 Environment(Generalized Method of Moments A‘ ,‘
Approach)

Business Environment Reform Facility, KMPG (London, UK).
Available at: https://www.gov.uk/research-for-development-
outputs/scoping-study-on-business-environment-reform-in-fragile
and-conflict-affected-states.

Grimm, S. (2014). The European Union’s ambiguous concept of state
fragility. Journal of Third World Quarterly, 35(2): 252-267. doi:
10.1080/01436597.2014.878130.

Greene, W. H. (2008). Econometric analysis — sixth edition. New Jersey,
Upper Saddle River: Pearson International. Available at:
https://www.scirp.org/(S(351jmbntvnsjtlaadkposzje))/reference/Refer
encesPapers.aspx?ReferencelD=1883856.

Gwartney, J. D., Holcombe, R. G., & Lawson, R. A. (2004). Economic
Freedom, Institutional Quality, and Cross-Country Differences in
Income and Growth. Journal of Cato Journal, 24(3), 205-233.

Hsiao, C. (2003). Analysis of panel data, 2nd edition. Cambridge University
Press. Available at:
https://assets.cambridge.org/052181/8559/sample/0521818559ws.pdf.

Hosseinzadeh Bahraini, M., & Malek Sadati, S. (2011). Institutional obstacles
to investment and business in lIran. lIranian journal of trade
studies(1JTS), 15(59). doi: 25- 55 20.1001.1.17350794.1390.15.59.2.8.

Hans, V. B. (2018). Business Environment Conceptual Framework and
Polices. Journal of Internatioal Educational Scientific Reseach
Journal, 4(3), 67-74.

Huggins, R., & Thompson, P. (2015). Local entrepreneurial resilience and
culture: the role of social values in fostering economic recovery.
Cambridge Journal of Regions, Economy and Society, 8(2): 313-330.
doi: 10.1093/cjres/rsu035

Jiang, M., Gao, Y., Jin, M., & Liu, S. (2020). Sustainable development of the
business environment in smart cities: a hierarchical framework.
Kybernetes, Vol. ahead-of-print No. ahead-of-print. Available at:
https://doi.org/10.1108/K-03-2020-0148. doi: 10.1108/K-03-2020-
0148.

Leylian, N., Ebrahimi, M., Zare, H., & Haghighat, A. (2022). Presenting the
foreign direct investment model and economic growth of developing
countries with the mediating role of human capital and information and
communication technology. Quarterly Journal of Quantitative
Economics (JQE), 19(3), 125- 153. doi: 10.22055/jqe.2021.32814.2225
[In Persian]



https://dorl.net/dor/20.1001.1.17350794.1390.15.59.2.8
https://doi.org/10.1093/cjres/rsu035
https://doi.org/10.1108/K-03-2020-0148
https://doi.org/10.22055/jqe.2021.32814.2225

V Hashemi Dizaj, Abdul Rahim, Davarikish, Razieh,

A " Jafari, Mehdi, Hazeriniri, Hatef 39

Shahid Chamran University of Ahvaz Quarterly Journal of Quantitative Economics(JQE) (2024)
Quarterly Journal of Quantitative Economics 21(2)

(former Economic Studies)

Masteikienea, R., & Venckuvieneb, V. (2015). Changes of Economic
Globalization Impacts on the Baltic States Business Environments.
Journal of Procedia Economics and Finance, 26, 1086-1094. doi:
10.1016/S2212-5671(15)00934-X.

Mohammadi, Z. (2020). Economics in Simple Fragility Language. Tehran,
Iran Chamber Research Center. (In Persian).

Peschka, M. P. (2011). The Role of the Private Sector in Fragile and Conflict-
Affected States. Background Paper for the World Development Report
2011,  Washington DC, World Bank Group. Available at:
https://documentsl.worldbank.org/curated/en/887641468163482532/
pdf/620590WP0TheOROBOX0361475B00PUBLICO.pdf.

Rohn, O., Sanchez, A. C., Hermansen, M., & Rasmussen, M. (2015).
Economic resilience: A new set of vulnerability indicators for OECD
countries. OECD Economics Department Working Papers, No. 1249,
OECD Publishing, Paris. doi: 10.1787/18151973.

Razm Ahang, M. (2017). Indicators of economic fragility: A set of
vulnerability indicators for countries (OECD) and recommendations
for the Iranian economy. Office of economic studies, Research center,
Islamic consultative assembly. doi.org/10.1787/18151973 (In Persian).

Sweeney. N. M. (2009). Private Sector Development in Post-Conflict
Countries. Journal of A Review of Current Literature and Practice.
Cambridge, UK. doi: 10.13140/RG.2.1.3937.5442

Shahabadi, A., Kazem Naziri, M., & Jamshidi, A. (2020). The Effect Doing
Business on Investment in the Selected Countries MENA. Journal of
International Business  Administration, 3(2), 61-80. doi:
10.22034/jiba.2020.10747 [In Persian]

Saadabadi, A., Rahimi Rad, Z., & Fartash, K. (2020). Designing and
explaining the anti-fragility economic monitoring model to achieve a
resilient economy. Journal of Iranian public management studies, 3(2),
59-87. [In Persian]

Shahinpour, A., & Karabulut, K. (2020). The effect of human capital on
business space in Islamic countries. Journal of International business
administration, 2(2), 21-41. Doi: 10.22034/jiba.2020.39114.1403 [In
Persian]

Salehabadi, A. (2009). Role of the capital arket in improving iran business
environment. Journal of Monetary and banking Research, 1(1), 101-
122. (In Persian).



https://doi.org/10.1016/S2212-5671(15)00934-X
https://doi.org/10.1016/S2212-5671(15)00934-X
https://doi.org/10.1787/18151973
https://doi.org/10.1787/18151973
https://doi.org/10.22034/jiba.2020.39114.1403

The Impact of Economic Fragility on Ease of Business \ '
40 Environment(Generalized Method of Moments ‘ A‘ ,‘ :
Approach) it e g

terly Journal ¢ antita

Shahinpour, A., & Karabulut, K. (2019). Islamic banking agreements and
business environment in Iran. International business administration,
2(2), 21-41. doi: 10.22034/jiba.2019.9078 [In Persian]

Taherpour, J. (2019). The effect of resilience and economic vulnerability on
the economic growth of oil countries. Journal of Modern Economics
and Commerce, 14 (1), 83-106. doi: 10.30465/jnet.2019.4281 [In
Persian]

Vallings, C., & Moreno-Torres, M. (2005). Drivers of fragility: What makes
states fragile?. Prde working paper no. 7. Available at:
https://b2n.ir/001071.

Varmziari, H., & Imani, B. (2017). Resilience analysis of rural businesses in
Malekan city. Journal of Entrepreneurship Development, (1)10, 181-
200. doi: 10.22059/jed.2017.62327 [In Persian]

World Bank. (2011). World Development Report 2011: Conflict, Security
and Development. World Bank (Washington DC). Available at:
https://documents.worldbank.org/en/publication/documents-
reports/documentdetail/806531468161369474/world-development-
report-2011-conflict-security-and-development-overview.

Yazdan Fam, M. (2018). Fragile governments and human security. Quarterly
Journal of Strategic Studies, 12(4), 5-36. doi:
20.1001.1.17350727.1388.12.46.1.9 [In Persian]

Zaum, D. (2013). Political economies of corruption in fragile and conflict-
affected states: Nuancing the picture. U4 Brief. Bergen: Chr.
Michelsen Institute. Available at:
https://www.u4.no/publications/political-economies-of-corruption-in-
fragile-and-conflict-affected-states-nuancing-the-picture.



https://doi.org/10.22034/jiba.2019.9078
https://doi.org/10.30465/jnet.2019.4281
https://doi.org/10.22059/jed.2017.62327
https://dorl.net/dor/20.1001.1.17350727.1388.12.46.1.9

Quarterly Journal of Quantitative Economics(JQE) (2024) 21(2) 201-222

Quarterly Journal of

A\‘ r,‘ Quantitative Economics Ve

Shahid Chamran Journal Homepage:
University of Ahvaz WWW.jge.scu.ac.ir
Print ISSN: 2008-5850
Online ISSN: 2717-4271

conomics

Investigating the Relationship between Economic
Complexity and Income Inequality in lran
(Simultaneous Equations Approach)

Ali Hassanvand*, Mohammad Sharif Karimi**®, Ali Falahati***, Azad
Khanzadi

* PhD Student in Economic Development and Planning, Department of Economics, Faculty
of Social Sciences, Economics and Entrepreneurship, Razi University, Kermanshah, Iran.
Email: economy912@gmail.com

** Associate Professor, Department of Economics, Faculty of Social Sciences, Economics
and Entrepreneurship, Razi University, Kermanshah, Iran. (Corresponding author )
Email: s.karimi@razi.ac.ir

0000-0002-5967-6756
Adress: Iran, Kermanshah Province, Kermanshah City, Silk Garden, Razi University,
Faculty of Social Sciences.

*** Associate Professor, Department of Economics, Faculty of Social Sciences, Economics
and Entrepreneurship, Razi University, Kermanshah, Iran.
Email: ali.falahatii9é @gmail.com

**** Assistant Professor, Department of Economics, Faculty of Social Sciences, Economics
and Entrepreneurship, Razi University, Kermanshah, Iran.
Email: a.khanzadi@razi.ac.ir

ARTICLE HISTORY JEL KEYWORDS
CLASSIFICATION

Received: 07 September 2021 G30, D83, D63 Economic complexity,

revision: 12 January 2022 income inequality, Iran,

simultaneous equations
acceptance: 19 January 2022



http://www.jqe.scu.ac.ir/

‘", Investigating the Relationship between Economic
A\ Complexity and Income Inequality in Iran (Simultaneous 42
S Camran e ol Avaz - Equations Approach)

(former Economic Studies)

Further Information:
The present article is taken from the doctoral dissertation of Ali Hasanvand with
Supervisor of Dr.Mohammad sharif Karimi at the University of Razi

Acknowledgments: All the individuals and institutions that assisted the author in
conducting this research are appreciated.

Conflict of Interest: The author of the article states that there is no conflict of
interest in publishing the presented article

Funding: The authors have not received any financial support for the research,
authorship and publication of this article.

How to Cite:

Hasanvand, Ali., Karimi, Mohammad sharif., Falahati, Ali & Khanzadi, Azad. (2024).
Investigating the Relationship between Economic Complexity and Income Inequality in Iran
(Simultaneous Equations Approach). Quarterly Journal of Quantitative Economics (JQE),
21(2), 201-222. [in persian]

¢ 10.22055/JQE.2022.38495.2404

@. ST © 2024 Shahid Chamran University of Ahvaz, Ahvaz, Iran. This article is

an open access article distributed under the terms and conditions of the Creative Commons
Attribution-NonCommercial 4.0 International (CC BY-NC 4.0 license)
(http://creativecommons.org/licenses/by-nc/4.0/)

EXTENDED ABSTRACT

INTRODUCTION

One of the main features and key to the success of many countries in today's
world is the use of knowledge in economic processes. Because knowledge is
one of the most important components for determining long-term economic
growth, investing in knowledge has increased the production capacity of
other factors of production such as capital, natural resources and labor, and
facilitates the efficient conversion of production inputs into production
processes and new products. . This is doubly important in single-product
economies, where most of their foreign exchange resources rely on the
export of a limited number of products. Knowledge-based economies are
less vulnerable to external shocks. In recent years, Iran's economy has
suffered the most from external shocks due to the lack of attention to the
knowledge-based economy, so that in 1391 with a decrease in oil revenues
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from 112 billion dollars in 1390 to 63 billion dollars in 1391, Economic
growth has been reported negatively and this trend has been repeated in
1393 and 1394. Therefore, one of the important implications for paying
attention to the knowledge-based economy is paying attention to the sources
of the economy's vulnerability to external shocks. There are several
indicators for measuring the knowledge base of countries, one of which is
economic complexity, as proposed by Hidlago and Hassman (2009).
Economic complexity is a broader concept than the conventional view of
economists on the role of each factor of production in economic activities,
in that there is a link between the inputs of production that causes the
surplus in the economy under the heading of knowledge and skills
accumulated on a large scale Which increases diversity and skill in
economic activities. Thus, the product of production represents the amount
of knowledge and skills used in itself, and measuring the amount of skills
and knowledge used in the production of goods is the main issue for
economic complexity. If the production of a product requires a certain kind
of knowledge and skill, then it can be concluded that the countries that
produce those products also have the knowledge and skills required to
produce it (Hidalgo & Hausmann, 2009), because the products of
production In economics, it reflects the level of knowledge and practical
skills in them. Economic complexity is related to the combination of a
country's production and export products and indicates a set of capabilities
to maintain and combine knowledge and skills. Obviously, societies that
lack parts of this set of capabilities are doomed to fail in producing such
complex products, so economic complexity is also indirectly a measure of
the capabilities needed to produce an economy's products. Economic
complexity, assuming that countries do not produce products unless they
have the knowledge and skills to produce them, tries to calculate the
accumulation of knowledge and skills hidden in the economy. (Shahmoradi
& Chiniforans, 2017) Export competitiveness is one of the concepts that can
Pave the way for economic complexity, export competitiveness means
gaining the maximum share of global markets by taking advantage of the
comparative advantage of producing domestic goods. According to
Koehman's definition, competitiveness is the ability of an economy to
maintain its position in international markets and increase its share of the
operating market, so having a comparative advantage can lead to high
competitiveness. But when it comes to economic complexity, there is a need
for comparative advantage in many types of goods with less ubiquity.
Therefore, export competitiveness leads to the complexity of the economy
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when it has less basic conditions of diversity and inclusiveness. The
importance of economic complexity is not limited to the ability to apply
knowledge in the production process, but is much broader. One of these
dimensions is the degree of dependence of an economy. Thus, the more
diverse a country's export portfolio is and the more complex its goods, the
more powerful it will be in international economic transactions and, in a
better sense, the more economically resilient it will be. Conversely, if a
country's export basket is more limited and the goods in it are all-
encompassing, that country is more fragile in trade and, to put it better, less
economically resilient (Cheshmi et al., 2014. Economic complexity, in
addition to being one One of the most important sources of reducing the
vulnerability of the economy is considered as a factor in changing the
quality of economic growth. In this regard, the present study examines the
relationship between income inequality and economic complexity.

METHODOLOGY

Based on the studies of Chu & Hoang (2020), Lee & Wang (2020), Lee &
Vu (2019), Baiardi & Morana (2016) and Kavya (2020) & vijin, as well as
the objectives of the present study, the relationship between income
inequality and economic complexity Is examined in the form of
simultaneous equations, so models (1) and (2) are used simultaneously:
€Y)

ineq; = ag + aeciy + ayindus, + azgdp; + a4gdp2t + asgov; + &
(2)

eci; = fo + Biineq; + Pzindus; + Bogdp: + Befdis + Brhum, + ¢;

In Equation (1), income inequality (ineq) is a function of economic
complexity (eci), industrialization (indus), economic growth (gdp), squared
of economic complexity (gdp2), and government size (gov). But in Equation
(2), economic complexity is a function of income inequality,
industrialization, GDP, foreign direct investment (fdi), and human capital
(hum). In order to match the unit of variables, logarithmic conversion is
used and the interpretation of the model is based on stretches. All statistical
evidence of explanatory variables has been prepared from the Central Bank
website and evidence related to economic complexity has been collected
from the World Atlas website. The present study used statistical evidence
from the Atlas site to obtain the complexity index.
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FINDINGS

Finally, to investigate the possibility of a relationship between the two
variables of income inequality and economic complexity, the Granger
causality approach is used. Based on the results, there is a two-way
relationship between the two variables, because the null hypothesis that
there is no relationship between the two variables is rejected. And the
probability value is less than 5%. Evidence from 3SLS model estimation
shows that human capital has a positive and significant effect on economic
complexity, so that the more human capital, in other words, education in the
Iranian economy, the greater the economic complexity. The complexity of
the economy means diversification and inclusiveness, and economies with a
high degree of complexity will always experience the stability of foreign
exchange and economic income. In order to increase the effect of human
capital on economic complexity, the quality of the country's education
system must increase significantly. The effect of GDP on economic
complexity is positive and significant, one of the important implications for
the positive effect of GDP on economic complexity is due to the effect of
the domestic market, the main idea of the effect of the domestic market is
that domestic market capacity Begin can act as a protector for new products.
In other words, HME is a relatively higher correlation between a country's
share of world total production than that country's share of global demand
(Crozet & Trionfetti, 2008). From the perspective of the domestic market
hypothesis, countries with larger domestic demand volumes have a better
potential to compete in international markets, and thus economic complexity
increases. The study of the effect of foreign direct investment on economic
complexity shows that with the increase in foreign direct investment, the
degree of economic complexity also increases, but this effect is not
significant, because the share of foreign direct investment in the Iranian
economy is very low and significantly There is no foundation in value-
added sectors. Foreign direct investment in economies such as Iran Due to
the diversity and gap between imported technology resulting from foreign
direct investment and technology in the structure of the economy, any
inflow of foreign investment provided that it is allocated to high value-
added sectors, complexity Economic and export diversity is increasing. One
of the important features for the Iranian economy is the high volume of
exports based on petroleum products and its products. One of the main
problems for foreign direct investment is its flight, so that foreign
investment leaves the country with internal and external shocks, which will
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lead to an economic crisis. Thus, the sustainability of foreign direct
investment is the most important determinant of economic complexity.
Industrialization is one of the factors that due to technology-based
structures, has a high efficiency in production processes, and therefore has a
significant role in creating economic complexity. Evidence from estimates
shows that industrialization is the most important factor in increasing It is
economic complexity, so that with the increase of industrialization by one
percent, the amount of economic complexity increases by 0.075 percent.
One of the most important features of the industrial sector is the abundance
of technological innovation and the existence of high back and front links,
which has led to the development of other sectors per unit in these sectors,
leading to an increase in the index of economic complexity. In terms of
factors affecting income inequality, economic growth first increases
significantly in income inequality, and then with an increase in economic
growth, income inequality decreases, which confirms the Kuznets curve
hypothesis. Accordingly, income inequality increases first as economic
growth increases, because the benefits of economic growth belong to limited
groups, and then, as economic growth increases, income inequality
increases because many people will enjoy the benefits of economic growth.
Is reduced. The second factor affecting income inequality is economic
complexity. The results show that with increasing economic complexity,
income inequality decreases significantly, and this confirms that a high
share of economic complexity in the country is due to product
diversification. And diversification increases the enjoyment of a larger
percentage of society due to economic complexity. Based on the evidence
obtained, industrialization as an indicator of the ratio of value added of
industrial sector to GDP has a negative and significant effect on income
inequality, so that by increasing the value added ratio of industrial sector by
one percent, the rate of income inequality to The size decreases by 0.281%
and this effect is confirmed at the 5% error level. Caldor theory (1966) and
its dimensions is a reason for the negative effect of industrialization on
income inequality. According to Caldor theory (1966), industry is the
engine of economic growth for three reasons. First, the industrial sector has
a statically and dynamically increasing efficiency. Second, as the industrial
sector develops, with the transfer of labor from those sectors, labor
productivity in those sectors increases, and productivity in the economy as a
whole and economic growth in general increases. Finally, the industrial
sector is the leading sector in the economy due to having the most anterior
and posterior connections. Therefore, the quality of economic growth is
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timely The real picture in the economy is that the main focus is on the
development of higher value-added sectors, because in this case, the effects
of income overflow and benefits from industry owners to people in the
lower social class will overflow and income distribution in society will be
homogeneous. One of the important tasks of governments in the economy is
to distribute revenue through a variety of policy tools. By investing in social
overhead projects and economic infrastructure, governments seek to pave
the way for private sector activity, thereby enabling the private sector to
focus on value-added activities to improve revenue distribution. If
governments can use their policy tools to use the maximum capacity of the
economy to have higher output, it can improve revenue distribution. But
when governments have difficulty meeting their current expenditures and do
not have a significant share of the budget for development and infrastructure
improvements, revenue distribution is expected to worsen. Evidence for the
study shows that government size does not have a significant effect on
income inequality. One of the most important reasons for the insignificance
of government size effect on income inequality is due to the fact that
government spending is not targeted to improve the country's infrastructure.

CONCLUSION

Surplus production can be identified as the economic complexity of each
factor of production, and represents a degree of accumulation of knowledge
and skills that leads to products with higher diversity and less pervasiveness.
In fact, economic complexity assumes that countries have the ability to
produce products that also have the required skills and knowledge, so
economic complexity seeks to measure the accumulation of knowledge and
skills hidden in the economy. Accordingly, countries with higher
complexity, higher diversification and less inclusiveness in exports. In this
way, they have the required knowledge and skills of most products and also
export products that other countries are not able to export to global markets.
The importance of economic complexity is not limited to the ability to apply
knowledge in the production process and encompasses a much wider
dimension. One of these dimensions is the effect on income inequality,
which has been studied in limited studies. In this regard, the present study
examines the relationship between income inequality and economic
complexity using the evidence of Iran's economic statistics in the period
1374-1397 using the simultaneous equation approach. The results show that
a two-way causality between income inequality and complexity There is an
economy in lIran. In addition, studies show that increases in income
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inequality lead to economic complexity and increases in economic
complexity reduce income inequality. According to estimates, it reduces
income inequality, but the existence of inequality complicates the economy,
because the difference in income in higher-yielding activities than in lower-
yielding activities motivates the production of high-tech products. On the
difference between technology and innovation, leads to an increase in
economic complexity. In addition, the technology-oriented nature of
industrial activities compared to other economic sectors, adaptation to new
technology and learning processes based on human capital and the effect of
the domestic market on the development of GDP increase economic
complexity. Also, the high back and front links of the industrial sector
compared to other economic sectors have reduced income inequality. The
results of the present article confirm Caldor's theory regarding the
importance of the industrial sector in the economy, because on the one hand
it increases economic complexity and economic growth and stability, and on
the other hand it improves the quality of economic growth in the country.
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