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Abstract

The problem of the current research is the estimation of the matrix of national inter-sector
capital coefficients. This matrix is an important parameter of the economic structure and the
main axis of dynamic input-output tables and a very efficient way for economic forecasting.
The purpose of this article is to estimate the investment required to achieve the goals of
the sixth five-year plan of economic development with the help of the matrix of national
capital coefficients. For this purpose, an effort is made to solve the problem of not aligning
the dynamic input-output table, which has been neglected in other researchers conducted in
the country, and the results in two cases of the proposed approach of this article with other
methods used in other researchers conducted in the country for 2015 to be compared. The
statistical population in this research is the entire economy of Iran and economic sectors
are considered, according to the Central Bank’s capital balance information, including
agriculture, oil and gas, mining, industry, water and electricity and gas, construction,
transportation, communications, Real estate and other services. The results show that
the linear normalization of the initial capital matrix reduces the capital coefficients, and
the required investment for most sectors will be estimated higher than in the case of no
normalization.
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1. Introduction

The problem of the present research is the result of not paying attention to the national
dynamic input-output and the applications of the matrix of inter-sector capital

coefficients. The matrix of capital coefficients shows the capital exchanges between the
capital-demanding and capital-supplying sectors. This matrix is used in predicting
important economic variables and in some economic growth patterns and it is also
considered as an efficient tool for economic planning. On the other hand, this matrix is
also used to predict the fixed capital required to achieve a certain level of product. Many
researchers conducted in Iran have focused on the national static data collection approach.
The main reason why researchers do not pay attention to the dynamic approach is the
absence of the national capital matrix and the absence of the inventory matrix of some
economic sectors. Of course, people such as Banoui (2005), Bezazan (2002), Asiai (2010)
and Nouri (2010) have paid attention to the applications of national dynamic input-output
tables and capital coefficients matrix with statistical considerations. In general, the
following goals have been considered in this category of research:

- Determining the national capital matrix

- Checking the maximum growth rate for all economic sectors and checking balanced
and unbalanced growth

- Investigating the amount of investment required to achieve the target economic
growth

- Examining structural changes or technological changes in the form of investigating
investment and its effect on sector production (Nouri, 2013: 30-32).

In the current research, an attempt has been made to extract the dynamic input-output
table (2015) from the static input-output table (2015) by estimating the national capital
matrix with the help of available data. It has also been tried to solve one of the
inadequacies in the estimation of the capital matrix in Nouri's thesis (2013). In this case,
the problem of non-matching of the capital matrix column sums with the capital
formation column of the static output will disappear and the table will be balanced
without the need for residuals. Finally, by going through the above steps with the help of
the matrix of calculated capital ratios, the amount of investment required to achieve the
goals of the sixth economic development program will be estimated with the help of the
GBX matrix for 2015 and the results will be compared in normalized and non-normalized
states. . Matrix G indicates the target economic growth rate in the economic development
plan, matrix B indicates the matrix of estimated capital coefficients and matrix X also
indicates the expected output of the sector in the sixth economic development plan.
Therefore, with the help of the estimated matrix, the amount of investment realized for
each year will be determined and it will be possible to check the economic growth.
According to the applications of dynamic input-output, the current research seeks to
answer the following questions:

- What is the matrix of capital ratios? What effect has line normalization had on the
amount of capital ratios in 2015?

- What was the amount of investment needed to realize the growth emphasized in the
sixth development plan for economic sectors in two normalized and non-normalized
states in 2015?

- In which of the economic sectors has there been a need for more investment? How is
the comparison of normalized and non-normalized results for the year 2015?
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2. Materials and Methods

To estimate the investment required to achieve the goals of the sixth development plan, it
is necessary to estimate the national capital matrix. For this purpose, the data of the net
capital balance of 2015, the two departments supplying machinery and equipment, the

building reported by the Central Bank of the Islamic Republic of Iran have been used.
These data have been used to estimate the fixed capital matrix. The 10 economic sectors
in this report include agriculture, oil and gas, mining, industry, water and electricity and
gas, construction, transportation, communication, real estate, and other services; which
are numbered from 1 to 10. On the other hand, the inventory information of the two
sectors of industry and agriculture, Iran Statistics Center for the year 2015 has been used.
To distribute the inventory of the two sectors of industry and agriculture, the
normalization of the technology coefficients column of the table of static input-output is
used. To extract the inventory value of the warehouse at the beginning and end of the year
of the industrial sector, the statistical results of the industrial workshops of ten workers
and more will be used. This amount includes manufactured goods, goods that are sold
unchanged, goods in process and primary raw materials. The statistical information of the
stock of the agricultural sector is also extracted from the data of the Iranian Statistics
Center. The inventory unit of the agricultural sector is tons, which must be written in
terms of monetary units, to be compatible with other elements and divisions of the matrix
of technical coefficients. Therefore, the amount of inventory of this department will be
multiplied by their corresponding prices in the price index of consumer goods. The
information of this section is also extracted from the central bank. Finally, by merging the
two matrixes of inventory and fixed capital, the initial integrated matrix is estimated; this
matrix is considered a symbol of the initial capital formation matrix. The estimated
integration matrix was normalized by row and the matrix of capital formation coefficients
was estimated, and then the matrix of capital formation coefficients was multiplied by the
value of capital formation of the data part of the national statistics (2015). After
estimating the national capital matrix, the estimation of net final demand from capital
formation and inventory is done. In the next step, matrix G will be extracted as a diagonal
matrix from the information of the sixth five-year law of development (1396-1400).
According to the report of the law of the sixth development plan, the growth rates of ten
sectors of agriculture, oil and gas, mining, industry, water and electricity and gas,
construction, transportation, communication, real estate and other services are 8%, 7%,
8% respectively. 8%, 9.3%, 9%, 7.5%, 8.3%, 19.4%, 0% and 5.8% are determined. At the
end, the amount of investment required to achieve the goals of the sixth development plan
will be estimated with the help of calculating the GBX matrix for 2015. As mentioned;
Matrix G indicates the target economic growth rate in the economic development plan,
matrix B indicates the matrix of estimated capital coefficients and matrix X also indicates
the output of the sector predicted in the sixth economic development plan.

3. Data

The input —output table obtained from the national statistics of the year 2015 of Iran
Statistics Center has been used at the current price, this table has been reported as 77 x 77
activities and finally it has been integrated into a 10 x 10 table based on the ISIC 4
classification report.
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4. Discussion

According to estimates, the largest share of capital goods production is related to the
industry sector, followed by the service sector and the agricultural sector. Also, based on
the largest share of purchases of capital goods, it is also related to real estate, other
services, and water, electricity, and gas sectors. The biggest inter-sector capital
coefficient is related to the building and real estate sectors. The lower the unused
capacities are, the lower the value of the estimated coefficients will be. On the other hand,
the time gap between investment and production can also change these coefficients. If
there is no linear normalization, it can be seen that larger coefficients are estimated; But
due to the difference between the column sum of the capital matrix and the capital
formation of the static data table, practically part of the capital effects will not be seen in
the estimated matrix. Therefore, in order to align the dynamic input-output table, it is
necessary to add columnar residuals to the estimation table. Otherwise, by deducting the
estimated capital formation from the final demand in the input-output table, the amount of
final demand netted from the capital formation and the inventory of the two industry and
construction sectors will be negatively estimated. The main reason for this is that the
estimated coefficients are too large.

5. Conclusion

It is estimated with the assumption of linear normalization; the results of this table show
that we have needed to increase investment in all sectors except real estate; To achieve
the goals of the sixth development plan for 2015. If there is no line normalization,
investment should be increased only in the oil and gas, industry and construction sectors,
and there is no need to invest more in other economic sectors. Therefore, the results show
that in most sectors, the required investment in the normalized state is more than the
required investment in the non-normalized state. In the case of linear normalization, the
most required investment was related to the industry sector. Also, the construction and
agriculture sectors were in the second and third place.
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Fig. 1: Gross output created or total works (source:Parliament Research Center, 2016: 25)
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Tab. 1: National dynamic input-output table for 10 economic sectors in the present study

3105 ko sloWw
. B AT .. . .. o
Lol 1 b Lol lalawly Loy
e o Lalls Slalopw (g e S S
V. \ \E \
D, B, Fy K10 Kiq Z110 Z11 )

Sly aloyw (639290 35 Jols ()15 cul el 0l QL (63550 SOL Aoy (635290 ()15 elol p s3Lal (sla i Slass )
Al ol 550 clled 15 Elled VWYY el 3l Jgis oF Sl (68 ol 1) sl gy cyte )3 005 55 (golaidl i \»
ol 0B plED i85y j3 iS5y VexVe ol & (VYWA0)

2h Sl Bl cpl Sl lop G pla (9,58 osSas gz sl (50908 dlop il JeoSS (sl ! (939290 (gt (25 LY
WRTYJES

525 5 loy o (659585 ol ps o plo (gt o 2 (55138 g Cuniao 15 93 )l ($3920

ol 45,55 S jg0 S 5E Vel eS8 solSiy (sl s & cul 8 B L E

Lol il pabled Cawd Gilo g Gy yilo 4 4lol (639290 5 Coll Lilopuw Ly yilo 93 pledl b &S cunl 0is le ((MYR+) (59 Aabbl ,5 .0

ol 413,55 )8 drgidyg0 j5 oo b )5 il 03905 Hlaise bgy Bk 0303 g 35905 g



ol 2 ol s i td D Ll’,, K o 53l b “

. )y (AT . . . e
Loy lasbo Lol lalawly cLolds
e oas el Slalopw & Eran (5 9
Dyq Bio Flo K010 Kio1 Z10,10 Z101 AN
10 10 10 10 .
sy
Z Kio - Z Ky Z Zio - Z Zo S
i=1 i=1 i=1 i=1
)
[850)
V1’10 e Vll D),}é‘
S0 S ase

A¥eV Gingh slaail 2isle

SIWAF) drwgs @il Aoy 9 Ml ()b G ile o ot G puple i pB

S o 6jygliS i Ve Ab) gy g mudid &by (98 ()15 eluly b anlgs gl el (Ve
A Sloss o g OMits «lbli)) (8 5 Joo cploblo G 5 G g ol o ane 5
JEZIACL VPRI KPR TS ISR PV NS iy/2\ ISR/ L VAL B VAL g AT SEVARVAL GV VAV SR /AP VA
aalgs 351 WD Jlo (sl GBX Ly pile duwlire KaS & dawg i 4ol pp Slaal 5855 (¢l 5L33,90
o ple (solaiBl dawgs doliy j3 B (oolail Wby 7 bl G L ple 4 S5 &S job lad .0
3D 0 iy (oS0 bailiw Bad LES 55 X e le 5 (6359l (slulo gl pd o yilo baims L B

‘,.M" 95 dlﬁb&'ﬁtﬂ .0

8 wmen ol Glpl oMl Gy e Sk IS e (o alep (5290 oML
b oplp R0 Jlo sy e e g @¥lnuble g ploibls 30 ye sy 9 wlopw (539290
Blo o (635390 et B LS (V) USS ol by cysabee VIVIAREVAYS o L) sukee YRARYYVFYVR
5 YT pmile g ezl BAISAb e it 3 (sly s g3 CKSE & VYA b ATR- (gla Jlu oy 555
Gl Sljup0

Aveveves o
SEEEEEEIE PUDWIDWIDSER SR 28 28 28 S8

Sevevenn o --’-'ukbbk)ajbabﬂdjyy
WAD Jlo el o

=l ol Jalld leju (250
. A0 Jlo ol cuadd 4 &Y

Yeoveones

(905 st lajlw 2idlo) (Ul 3,lo)cul Cuod 4y o110 95 S &1 sho (AL ylopun (g39290 1Y USS
(1¥a3

Fig. 2: National net capital Stock by asset type at constant price (billion Rials) (source:
National Productivity Organization, 2020).
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Tab. 2: The share of 10 economic sectors in the total capital stock of the country at the
constant price of 2015.
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Fig. 3: The growth of the country's capital stock by economic sectors between 2016-2020
(percentage), (source: research findings, 2022).
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Tab. 3: Intermediate demand and final demand and trade balance in the national dynamic
input-output table of 2016.
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Tab. 4: The net capital stock for each sections at the current price by asset type in 2016
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Tab. S: Stock inventory after normalization according to the matrix column of the national
technology coefficients of 2016.
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Tab. 6: Sum of rows and columns of the capital matrix (million Rials).
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Tab. 7: Matrix of the national capital coefficients
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Tab. 8: Matrix of the national technology coefficients
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Tab. 9: The investment required to achieve the goals of the growth rates of the sixth
development program in case of normalization in 2016 (million Rials).
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Fig. 4: The share of productive capital of each part of the total (percentage),
(source:research findings, 2022).
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research findings, 2022).
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Tab. 10: The investment required to achieve the goals of the growth rates of the sixth
development program in case of non-normalization in 2016 (million Rials).
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Abstract

The aim of this study is to investigate private and public investment on the growth of the
health sector in Iran. For this purpose, the model was investigated with the multinomial
logit approach; the 1981-2019 period data of the variable were used. Based on the results of
the model with the increase of private investment, the growth of the health sector increases.
Also, with the increase of public investment, the growth of the health sector will increase.
Among the economic factors economic growth and interest rate lead to an increase. In
foreign direct investment, exchange rate and inflation rate, lead to a decrease in the growth
of the health sector. Among the social factors, the literacy rate leads to an increase and the
AIDS rate leads to a decrease in the growth of the health sector; among the environmental
factors, the population (urbanization rate) leads to an increase in the growth of the health
sector. Also, according to the defined model and the examination of the final effects, the
health expenditure index and the health index (life expectancy) are related to the growth
of the health sector, and the increase of these two indices causes the growth of health
in Iran. Paying attention to the role of governance in the public sector investments and
the profitability of private sector investments, creates favorable and eligible conditions for
optimality using foreign direct investments. It also plays a role on education and training,
with regard to its positive impact on health growth. Also, emphasizing the role of education
and providing new and free medical services to AIDS patients is one of the suggestions of
this research in improving the health sector in Iran.
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1. Introduction

Economists and policy makers make many efforts to find the optimal method and
mechanism to improve the health of the society, for human happiness. If the health
threatening factors are unknown, the actions taken with the aim of improving health in the
society will be carried out in a doubtful or ineffective way. The limited resources of
developing countries, have been spent for years in such a way that the only result was a
decrease in the health of the society and an increase in mortality. Therefore, knowing which
factors will be effective in improving health increases the health of the individual and
society and helps individuals and governments in the optimal allocation and spending of
limited individual and national resources (Raghupathi V. et al., 2020).

All governments need sufficient financial resources to invest in health. Factors such as
the non-realization of all predicted sources from national income, exchange rate
fluctuations, population growth, inflation, and unforeseen and costly events is what makes
governments unable to participate in this type of investment. Furthermore, the investment
of the private sector in health, like any type of investment, is associated with the expectation
of a return on the investment and the benefit resulting from it. The amount of income
available to people and income inequality are among the social factors affecting health
(SDH). Also, unemployment reduces the quality of human capital. With the decrease in
income people will not be able to cover health expenses. Therefore, economic growth is
related to the increase in people's income, and the increase in income inequality is related
to the health of people in society.

Another factor affecting household health costs is life expectancy. With the increase in
life expectancy and the willingness of people to work, investment and wealth creation

increases, as does the level of per capita income.

2. Material and Methods

In this research, we used data from 1981:2019; and following the studies of Canbay et al.
(2022) and Giammanco et al (2019), using the Multinomial logistic regression model,
private and public investment on the growth of the health sector in Iran was investigated.
For this purpose, we used discrete regression models in which the dependent variable
chooses values (0, 1 and 2). Therefore, the dependent variable in this model, which is used
to examine private and public investment on the growth of the health sector, chooses the
values (0, 1, 2), in term of Multinomial logit regression. This model considers variables

related to explanatory variables affecting the growth of the health sector. The dependent
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variable emphasizes the growth of the country's health sector, which is zero, one and two

by using virtual variable.

In this study, 10 variables have been used as representatives of economic, social and
environmental factors affecting the growth of the health sector. Economic growth, private
investment, public investment, foreign direct investment, literacy rate, AIDS rate,
population, exchange rate, inflation rate, and interest rate have been used as economic,
social and environmental factors affecting the growth of the health sector. In this study
several database have been used; Central Bank of the Islamic Republic of Iran (CBI); WDI
and WHO.

After measuring the reliability of research variables, the growth of the health sector in

Iran is discussed using the Multinomial logit model.

3. Discussion

The interpretation of the Multinomial logit model coefficient values is complicated; so, we
used the final effect on the dependent variable for interpretation of the model. As shown in
Table 4, McFadden's statistic indicates the optimal explanatory power of the model. Also,
because of the calculated Hosmer-Lemeshow test statistic, the appropriateness of the
model's explanation is proven. It means, the estimated model has a good fit and the
explanatory variables of the model have the ability to explain the dependent change.

a) The estimation results of the first Model: The results of calculating the effects,
according to the results of Table 2, private investment has a significant positive effect on
the growth of the health sector. Also, public investment has a positive and significant
impact on the growth of the health sector. The results related to the final effects show that
among the economic factors, economic growth and interest rate lead to an increase, while
foreign direct investment, exchange rate, and inflation rate lead to a decrease of the growth
of the health sector. Among the social factors, the literacy rate leads to an increase and the
rate of AIDS leads to a decrease in the growth of the health sector. Among the
environmental factors, the population leads to an increase in the growth of the health sector.

B) The estimation results of the second model: The results of estimating in the second
model showed that the health index and the health expenditure on the growth of the health
sector have been investigated. According to the results of Table 3, the estimated coefficient
for the health expenditure and health index variables are significant at the 99% level. The
results of the final effects section also show the positive impact of health expenditure and

health index on the growth of the health sector.
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4. Conclusion
The proposed models explain the dependent changes based on the results. As stated by
results, the positive correlation between health and economic growth, as well as the
growing health expenditures and lack of resources, it has become necessary to invest in
these services.

Based on the results, private and public investment is effective on health outcomes in
Iran like other countries that have a mixed health financing system (Raisi et al., 2018).
Private investments in health systems, especially in poor and remote areas, are stimulated
by the purchase of health services by the public sector. The results of this research confirm
the impact of private and public sector investment on the growth of the health sector.

Foreign direct investment is always considered as an auxiliary lever to lift the financial
burden from the host government. As the results of this research showed, foreign direct
investment has not had a positive effect and has caused a decrease in the growth of the
health sector in Iran. In recent years, foreign direct investment in Iran has been
insignificant, possibly due to a lack of infrastructure to facilitate this type of investment.
Literacy rate and education level are important indicators in improving the health of the
individual and the society. The results of this study confirm the role of education and
literacy rate in the growth of the health sector in Iran. One of the important social
components affecting health is AIDS. Poverty, hunger, socio-economic inequalities and
lack of proper education due to social taboos are among the causes of this disease. As the
results of this research showed, contracting AIDS in Iran also has a negative effect on health
growth. According to the results of this study, the increase in health expenditures and the

health index leads to the growth of the health sector in Iran.
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Diag. 1: Conceptual model of the study
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Abstract

The informal economy affects various economic sector, including the monetary sector. The
velocity of money is one of the important monetary variables that have important effects
on the results of monetary policies. In this study, the effect of the size of the informal
economy on the velocity of money in Iran has been investigated using annual data during
the period of 1990-2018. Using the Auto-Regressive Distributed Lag (ARDL) model, the
relationship between the variables has been investigated. The results of the research model
show that the larger the size of the informal economy, the faster the velocity of money,
which indicates the positive effect of the money demand channel in the shadow economy
on the velocity of money. Additionally, other explanatory variables including inflation rate,
economic growth, and bank lending also show a positive effect on the velocity of money.
Moreover, the results show that changes in the informal economy can lead to asymmetric
changes in the velocity of money. Therefore, the activities of the informal economy affect
the velocity of money, the money market, and the performance of monetary policies in
Iran. It is crucial for policy makers to consider the role of informal and shadow economy
activities in assessing the consequences of economic policies. Based on the research
fundings, measures including inflation control, limiting informal economy activities, and
increasing bank credits should be taken into account in order to control the velocity of
money. Given the positive relationship between the velocity of money and the informal
economy, it can be said that any policy that limits the shadow economy reduces the velocity
of money and affects the effectiveness of monetary policy.
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1. Introduction

The informal sector in emerging markets and developing economies accounts for about a
third of GDP and about 70% of employment (World Bank, 2019). The informal economy
is more widespread in low-income countries and has a high proportion of unskilled
workers. Overcoming the challenges of the informal economy requires a balanced mix of
policies that carefully consider country-specific drivers. Iran, due to some of its own
characteristics including, the government budget deficit and borrowing from the central
bank, trade restrictions, unemployment, administrative bureaucracy, weakness in the tax
system, and the existence of oil revenues, is facing the development of the informal and
underground economy. The activities of the informal economy have side effects that can
be mentioned as drivers of variables such as the speed of velocity of money, money demand
and economic growth. The velocity of money affects the monetary flow and monetary
efficiency in the economy, which will ultimately affect the demand for goods and services
(Zarra-Nezhad et al., 2018). Therefore, it is important to know how economic variables
affect the velocity of money. Examining the role of the informal economy as a factor
affecting the velocity of money can be useful in examining the behavior of the money
demand and the subsequent effects on economic conditions. Although the money demand
approach is often used to estimate the size of the shadow or even as a basis for other
approaches in previous studies, the effect of the informal economy on the velocity of money
is not investigated in Iranian economy.

In this article, the new data set related to the informal economy published by the World
Bank has been used. Analysis has been done using the NARDL model and based on the
data of Iran's economy during the years 1990-2018.

2. literature review

The informal economy has a side effect on the official economy and deviates
macroeconomic variables from the real values (Karbor et al., 2018). Regarding the effects
on the monetary sector, it can be said that the expansion of activities in the informal
economy leads to more cash transactions, which leads to an increase in the demand of
money (Medina and Schneider, 2017). Therefore, with the expansion of the informal
economy, the velocity of money will change. By affecting the relationship between
economic enterprises and the money and capital market, the informal economy will weaken
monetary policies. Exchanges in the shadow economy are mostly based on cash payments,
which may reduce the effect of monetary policy and reduce the effectiveness of monetary
policies (Eilat and Zinnes, 2000).

Among related studies Elgin and Iyidost (2021) investigated the relationship between
the speed of money velocity and the shadow economy using data from 104 countries
between 1960 and 2017 and using generalized system of moments (GMM) estimates.
According to the results of this study, in countries where the size of the informal economy
is relatively larger, the velocity of money is also higher. The long-term effects of the
shadow economy on the money circulation were investigated by Onnis and Tirelli (2015)
based on the data of 43 countries in the period 1981-2005. The results showed that changes
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in the size of the shadow economy have a negative and significant effect on the velocity of
money. Piraee and Rajaee (2014) state that the greatest effect of the informal economy is
on the money market and the inflation rate is the most important factor in the growth of the
underground economy.

3. Materials and Methods

One of the methods of estimating models based on co-integration is the Auto-Regressive
Distributed Lags (ARDL) model. The ARDL model is a suitable method with high
efficiency for small samples (Pesran and Shin, 1998). The nonlinear ARDL model
(NARDL) is an extended model that can investigate the asymmetric effects of the
independent variable in the short-term and long-term (Shin et al., 2014).

The NARDL model can be expanded by decomposing independent variable shocks into
positive and negative components (Shin et al., 2014). Shin et al. (2014) based on the
extension of Pesran et al.'s (2001) model presented the nonlinear boundary test and the
modified F statistic to test the long-term co-integration between variables.

Yo =30 @Yo + X o BriXeoi + o BriZi—i + BoiZi_ )+ i (D

where f* , B~ are asymmetric coefficients of independent variable.

4. Data and empirical results

Based on the theoretical foundations of the velocity of the money, as well as the model
used in the study of Elgin and Idost (2021), the informal economy along with other
explanatory variables, including economic growth, inflation rate, and bank credits are
considered as factors affecting the velocity of money. The time period studied in this
research is annual data from 1990 to 2018. The informal economy is considered as a
percentage of the official GDP. The velocity of money is also obtained by dividing national
income by current prices.

The results of unit root analysis show the different degree of stationary of the variables.
F statistic has been used to analyze the long-term co-integration relationships based on the
study of Pesran et al.'s (2001). The results of the F test show that there is a long-term
relationship between the variables at the 95% confidence level.

In table (1), the long-term model estimation results are presented. In the long term, all
explanatory variables have a significant effect on the velocity of money. As can be seen,
the effect of positive and negative changes in the informal economy on the velocity of
money is positive and significant, indicating that any change in the size of the informal
economy leads to a change in the velocity of money. Also, based on the comparison of the
coefficients, this variable has a relatively important effect and has the highest coefficient
after the inflation variable. Economic growth and the credits granted by banks also have
positive and negative coefficients, respectively. Therefore, an increase in economic growth
leads to an increase in the velocity of money and an increase in the credits granted by banks
leads to a decrease in the speed of money circulation.
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5. Conclusion

The results of the empirical estimation of the model show a positive relationship between
the velocity of money and explanatory variables, including the informal economy,
inflation, economic growth, and a negative relationship with bank loans. Meanwhile,
economic growth is one of the important goals of every economy, and as a result, in order
to control the velocity of money, other variables such as increasing bank credits, and
controlling inflation and informal economy activities should be considered. According to
the positive relationship between the velocity of money and the informal economy, it can
be said that any policy that limits the shadow economy can also limit the velocity of money
and affect the effectiveness of monetary policy. Assuming the negative consequences of
the informal economy on the formal sector of the economy in the short-term and long-term,
policymakers should plan to curb these negative effects in the long-term. Developing
countries, including Iran, due to special economic conditions such as high inflation and
economic instability, should focus more on controlling the effects of the informal economy
on the formal economy.
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Abstract

The experience of the world economy over the last few decades shows that herd behavior
is one of the main factors in the formation of financial crises. In identifying the causes of
such behavior, economists have pointed the finger of accusation at various factors, and it
can be said that monetary policy is at the top of this list. Because of the harmful effects of
herd behavior on stock market, identifying the factors influencing this type of behaviour
can be of great importance. As a result, the main objective of this study is to investigate the
effect of monetary policy on the formation of herd behavior in Tehran Stock Exchange. In
this regard, using the monthly data from April 2009 to March 2021 and using the non-linear
STR-GARCH model, the effect of monetary policy on the formation of herd behavior in
the Iranian stock market was investigated. This method allows the researcher to model the
non-linear pattern in herd behavior. In the estimated model, Chang et al.’s index (2000) was
used to measure the dispersion of stock returns around the market return, also, the monetary
policy variable (growth of liquidity) was used as threshold variable. By choosing this
variable as a threshold variable, we can check whether changes in this variable can lead to
a transition from a rational regime to a herd regime or not. The results of the study indicate
that herd behavior in Tehran Stock Exchange has a variable behavior over time and the
linear model is not suitable for investigating such behavior. Also, the results of the research
show that based on different values of liquidity growth variable, the behavior of investors
changes, so that for monthly liquidity growth values smaller than 2.3%, rational behavior
is observed in investment decisions, but with an increase in the growth rate of liquidity and
crossing this threshold, over time, herd behavior becomes the dominant behavior in the
stock market.
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1. Introduction

In financial markets, herding is an important behavioural phenomenon (Huang
and Salmon, 2009) and refers to a process in which market participants imitate
each other's actions. Monetary policy may potentially play a role in this process
and send strong signals that may coordinate the behaviour of similar investors
through two channels. First, monetary policy, through its information content, can
affect investors' economic expectations and sentiments, which in turn can lead
investors to react simultaneously and in a similar direction. Lutz, 2015; Galariotis
et al., 2018). Second channel is through risk management measurement models,
which are commonly used for regulatory purposes and may lead to similar
investment decisions (Krokida et al., 2020).

Financial variables, because they are directly related to human behavior, are
mostly non-linear in nature. The herd behavior variable is also likely to follow
such a pattern. Stock market participants may show different behavior when faced
with the same conditions at different times. In other words, herd behavior may be
formed in some periods and not dominate the market in some periods. It is also
possible that this non-linear behavior occurred in response to some important
economic variables such as monetary policy. The use of linear methods, when the
variable under investigation follows a nonlinear behavior, can lead to serious
specification distortion and make it difficult to accurately estimate the
coefficients. Also, under linear models, it is not possible to investigate the effect
of monetary policy on the behavior of stock market participants between two
rational and herd regimes. Based on this and in order to overcome this problem, in
this study, along with the estimation of the linear model, the non-linear STR-
GARCH model has also been estimated. In this regard, the main objective of this
study is to investigate the impact of monetary policy on the herd behaviour of
investors in the Tehran Stock Exchange using a nonlinear model.

2. Methodology

In this study, smooth transition regression method is used to investigate the effects
of monetary policy on herd behavior. Of course, considering that in financial
markets we are facing the problem of conditional variance heterogeneity in most
cases, the generalized autoregressive conditional heteroscedasticity method has
also been used to model the variance of regression error sentences. In other words,
the method used in this research is the STR-GRACH method. The reason for
using the smooth transition regression method is that this method enables the
investigation of non-linear behavior in herd behavior. In other words, there is no
requirement that the stock market always behaves like a herd. Herd behavior can
exist in some periods and in some other periods we can witness the existence of a
rational behavior or the absence of herd behavior.
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3. Data

The data used in this study includes the monthly data of the Tehran stock market
between April 2009 and March 2021. The number of companies included in the
sample related to the dispersion of the returns of the shares around the market
returns in each period is different and includes all the companies that have an
open symbol in that period and were traded in the Tehran Stock Exchange.

It should be noted that the transition variable used in this study is the liquidity
growth rate variable (as a proxy for monetary policy). The stock price data was
extracted from the Tehran Stock Exchange and the liquidity data was extracted
from the Central Bank of the Islamic Republic of Iran.

4. Discussion

The main purpose of this study is to investigate the effects of monetary policy on
herd behaviour in Tehran Stock Exchange. In this regard, in addition to estimating
the linear model, the nonlinear STR-GARCH model is also estimated using
monthly data from April 2009 to March 2021.

The results of the study indicate that the herding in the Tehran Stock Exchange
has a time varying pattern and the linear model is not suitable for examining such
behaviour. Based on different values of liquidity growth variable, investors'
behaviour changes. For monthly liquidity growth values smaller than 2.3%, we
observe rational behaviour in investment decisions, but with increasing liquidity
growth rate and passing This threshold, over time, herding becomes the driving
force behind the decisions of investors.

5. Conclusion
The results of this research are completely in line with previous studies conducted
abroad. Among these studies, we can mention the study of Krokida et al. (2020)
and Gong and Dai (2017), in which the researchers came to the conclusion that
expansionary monetary policy can cause the formation of herd behavior in the
stock market. In fact, due to its important role in the economy, monetary policy
has a coordinating feature between stock market participants, and if it is
implemented in an unexpected way, it can surprise investors and create uncertain
conditions that are the basis for the formation of herd behavior. is to provide
Based on the results, it can be stated that policymakers and economic planners
of the country should be cautious in implementing monetary policy, especially
expansionary monetary policy, because if the growth rate of liquidity exceeds the
threshold, it will induce herd behaviour in capital market investors. Given that, in
the event of a herd behaviour, investors rely solely on the predictions and analysis
of others and they will trade without using the fundamental information available
to companies and industries. The formation of such behaviour can have several
negative effects for the capital market and country's economy. In fact, because one
of the main reasons for the formation and collapse of stock market bubbles is the
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herd behaviour and stock market bubbles in addition to the nominal effects, can
also have real effects on the economy, the occurrence of the herd behaviour will
be harmful to the economy. Bubble formation as a result of herd behaviour can
lead to inefficient allocation of capital and overinvestment in the stock market and
through wealth effect and other channels its collapse can affect economic growth
and real consumption.
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Tab. 1: Descriptive statistics
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Tab. 2: The results of ADF unit root test
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Tab. 3: Nonlinearity test results
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Tab. 4:The results of transfer function type selection
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Tab. 5: Investigating herd behavior using the linear model
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Tab. 6: Investigating herd behavior using the linear GARCH model
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Tab. 7: Investigating herd behavior using the nonlinear STR-GARCH model
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Diag. 2: Transfer function values (source: research findings).
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Abstract

The purpose of this article is to estimate the short-run and long-run income inequality
effects on the industrial total factor productivity in the provinces of Iran. For this purpose,
panel data of 31 provinces of Iran are used for the period of 2011-2019. First, Malmquist’s
total productivity index was estimated by data envelopment analysis. Then, the long-run
and short-run effects of income inequality on TFP were evaluated by static and dynamic
spatial econometric models. The findings show that the negative effect of income inequality
on total productivity is locally confirmed in the long-run, but its spatial spillover effects
are not sustainable. According to the results of the long-run total effect, inequality has
a negative and significant effect on the industrial total productivity in the long-run. In
the short-run, in the spatial lagged model (SAR), the inequality local effects on TFP are
negative and significant, but in the spatial durbin model (SDM), this effect is negative
and insignificant. The short-run spatial spillover and total effects of income inequality on
industrial total productivity are negative and significant in the spatial lagged model, but
positive and insignificant in the spatial durbin model. In sum, according to the short-run
and long-run results, the increase in income inequality in Iran’s provinces has a negative
and significant effect on TFP in the long-run.
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The recent results of the spatial distribution of income and wealth indicate the existence of
large income inequalities in geographical regions within countries (Piketty et al, 2018; Solt,
2019). On the other hand, industrial development depends on the income status of the lower
and middle deciles. Therefore, reducing the income distribution gap and increasing the

1. Introduction

income of the middle and lower households is an important step to stabilize economic
growth (Zhang and Li, 2016). The important issue is that what is the relationship between
technological progress, total factor productivity and income inequality. It is expected that
there is a relationship between the income gap and technological changes in the continuous
economic growth process (Chen and Qin, 2014; Fan et al, 2018). Theoretically, the
affecting mechanism of income inequality on productivity and economic growth is quite
clear; But empirically, researchers have doubts. Although the experimental findings are not
consistent in this regard, but ignoring possible spatial effects is the common point of most
of these studies; Especially when dealing with spatially structured data. if there are spatial
effects and we ignore them in the relationship between productivity and inequality, this
may lead to biased estimates of the true effects of income inequality on productivity and
economic growth. Spatial effects should be controlled for two reasons. First, spatial effects
may help policymakers make better strategies to redistribute economic activities, increase
economic growth, and realize the economic potential of less developed geographic regions.
Second, spatial effects can allow the government to reallocate existing resources.
Therefore, in this article, the effects of the income gap on the growth of the industrial total
factor productivity are evaluated in the Iran’ provinces manufacturing industries.

2. Materials and Methods

Spatial models measure spatial effects by entering variables observed in other locations
into a regression model. Theoretical models usually identify the existence of spatial
spillovers, which reduce the effects of the spillovers as the distance between regions
increases. Empirically, spatial panel data models are a suitable tool for measuring the
effects of spatial spillovers. LiSage and Pace (2009) separated the total spatial effects into
long-run direct and indirect effects through an averaging process. The direct long-run
effects are measured by the average terms of the principal diameter of the partial derivatives
matrix of the reduced form spatial autoregressive model (SAR); While long-run indirect
effects are calculated as the average of other elements in each matrix rows (or columns). In
fact, indirect effects are average spillover effects in all regions. In other words, direct
effects represent the average expected change of all observations of the dependent variable
in a specific region due to a one-unit increase of a specific explanatory variable in the same
region, while indirect effects represent the spillover effects of a change in the independent
variable of a region on the dependent variable in other regions. Anslin (1988) showed that,
the approach of spatial econometrics has two important differences with conventional
methods. The first is the issue of spatial dependence or autocorrelation between sample
data observations at different points and the second is the spatial structure or heterogeneity
that results from model relationships which move on the coordinate plane changes with the
sample data. The two above factors are ignored in the conventional econometric models.
In the Gauss-Markov assumption, explanatory variables are constant in repeated sampling,
but the existence of spatial dependence among samples violates the assumption. When in
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research we are faced with variables that are related to a specific space and geographical
location, it will not be appropriate to use the conventional econometric method.

3. Data

The dependent variable of this article is the total factor productivity and it is estimated by
the data envelopment analysis (DEA) method, which is a non-parametric method.
According to the classical production function, in this article, the manufacturing industries
added value variable at constant price of 2011 was used as output, and the capital stock
variables at constant price of 2011 and the manufacturing industries employment were used
as inputs. The information of these variables has been collected from the statistical reports
of industrial firms with 10 or more workers in the provinces of Iran that published by the
Iranian Statistics Center.

4. Discussion

The total factor productivity results showed that only Bushehr has experienced a positive
growth TFP. Among the two components of TFP, technical efficiency has a more powerful
role compared to the technological progress change. Looking at the findings of these two
indicators, we find that 15 provinces have had positive growth in technical efficiency; And
only Bushehr has experienced technological progress. In other words, although technical
efficiency has contributed to the growth of TFP in 15 provinces, technological progress has
neutralized this effect. The estimating results of the relationship between TFP dynamics
and the level of income inequality showed that the increase in income inequality reduces
the industrial TFP in the provinces of Iran. The estimated coefficient of the dependent
variable with spatial lag in all models is positive and significant, which shows that the
average level of industrial TFP In neighboring provinces, it has a positive effect on local
innovative activities. In addition, the estimated coefficient of Gini coefficient with spatial
lag in the dynamic spatial durbin model is positive and significant, which indicates that the
level of income inequality in neighboring provinces has a positive effect on local TFP.
Overall, according to the short-run and long-run results, the increase in income inequality
in the provinces has a negative and significant effect on TFP in the long-run. Also, the
increase in inequality in the neighboring provinces has unstable effects (spillover) on TFP.

5. Conclusion

The main question of this article was whether income inequality has an effect on TFP in
the provinces of Iran. For this, static and dynamic spatial panel models were used to
estimate the effects of income inequality and its spillover effects on TFP in the period of
2010-2019. The results indicate that the negative effects of income inequality on
productivity and economic growth in neighboring regions are not just an intuitive theory,
but seem to be important results of the globalization of the economy and spatial relations
of regions. By looking at the Gini coefficient of Iran's provinces, we find that most of them
have high levels of inequality. Another reason that can explain why inequality can have a
negative effect on TFP in Iran's provinces is the change in the income share of the poor
compared to the rich. The statistics showed that in recent years, the income ratio of the
lower deciles to the upper has been increasing, which shows the increase in income
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inequality in Iran. In order to reduce these negative effects, new regional economic
development policies in Iran should be revised. These policies should include the transfer
of public funds to develop the less developed provinces. This transfer can be in the form of
investment in public infrastructure (roads, hospitals and schools) or fiscal incentives. In
addition, regional development policies can include easing business regulations and
creating conditions for attracting manufacturing firms in deprived provinces, which are the
beginning of accumulation processes and can create long-run positive economic effects in
these provinces.
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Tab. 3: Total factor productivity, technical efficiency and technological progress in
Iran's provinces manufacturing establishments; 2012-2019
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Abstract

Economists and policymakers worldwide consider economic growth and inflation as
crucial macroeconomic variables. The correlation between these two variables has been
a captivating topic in recent decades, but the literature lacks clarity on this relationship.
Therefore, this study aims to investigate the connection between inflation and economic
growth in Middle Eastern countries during the 2000-2021 period using a threshold panel
model. The empirical findings suggest that there is a nonlinear relationship between inflation
and economic growth in these countries. Specifically, when inflation is below 10.1 percent,
it has not a significant impact on economic growth. However, beyond this threshold level
of inflation, it has a significant negative impact on economic growth. High inflation as a
way of increasing inflation expectations may increase the cost of production and decrease
production and economic growth. Furthermore, high inflation leads to high volatility in
inflation expectations which increases uncertainty in investment and production. This
volatility damages people’s confidence in government policies which may decrease the
effectiveness of monetary and fiscal policies in the economy. Moreover, high inflation
decreases the competitive power of domestic producers against foreign producers which
decreases exports and ultimately leads to decreased economic growth.
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1. Introduction

The correlation between inflation and economic growth is a captivating topic in
macroeconomics. Previous research has yielded inconsistent findings regarding this
relationship. Some scholars, such as Cameron et al (1996), Dorrance (1963), and
Sidrauski (1967), have found no significant correlation between inflation and
economic growth. Conversely, other researchers, including Mallik and Chowdhury
(2001), Shi (1999), and Tobin (1965), have concluded that inflation has a positive
impact on economic growth. Meanwhile, Andrés Domingo & Hernando Castellet
(1997), Barro (1996), De Gregorio (1992), Friedman (1956), Gylfason (1991,
1998), Saeed (2007), and Stockman (1981) have discovered that inflation has a
negative effect on economic growth. Finally, some scholars have proposed that
there is a nonlinear connection between inflation and economic growth. Fischer
(1993), Sarel (1996), Ghosh and Phillips (1998), Bruno and Easterly (1998), Khan
and Senhadii (2001), Kremer et al (2013), and Vinayagathasan (2013) suggest that
there is an optimal inflation rate that maximizes economic growth. Prior to the
threshold value of inflation or during the low-inflation regime, there is a positive
correlation between inflation and growth; however, after the threshold value or
during the high-inflation regime, there is a negative correlation between inflation
and growth. This paper examines the nonlinear relationship between inflation and
economic growth in Middle Eastern countries using a dynamic threshold panel

model.

According to Kremer et al (2013), high inflation can have negative effects on
long-term economic growth, but Barro (1996) suggests that the evidence for this
relationship is not conclusive. Additionally, Blanchard et al (2010) argue that it is
difficult to determine the impact of inflation on growth in low inflation
environments. Therefore, more research is needed to fully understand the

relationship between inflation and economic growth.

Policy makers in developing countries are particularly interested in
understanding the determinants of economic growth. Inflation is one factor that can
have an ambiguous effect on growth. This paper aims to investigate the relationship

between inflation and economic growth in Middle Eastern countries including
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Egypt, Iran, Turkiye, Saudi Arabia, United Arab Emirates (UAE), Jordan, Oman,
Kuwait and Bahrain. The insufficient research on the relationship between inflation
and growth in Middle Eastern countries has inspired us to write this paper and shed
light on this topic. Additionally, given the impact of the COVID-19 pandemic on
economic growth, we have incorporated a novel approach by using dummy

variables to assess its effect on Middle Eastern countries.

This paper is divided into five sections. The second section provides a review of
the relevant literature on the topic, while the third section outlines the econometric
model used in the analysis. Section four presents the empirical results, and the final

section draws conclusions.

2. Review of Literature

Economists are increasingly in agreement that inflation has a decreasing impact on
long-term economic growth. However, empirical studies on the relationship
between inflation and growth have been unclear. Early studies by Dorrance (1963)
and Johanson (1967) found no connection between inflation and growth, while later
studies by Fischer (1993) and Barro (1996) found a small but significant impact.
Mallik & Chowdhury (2001) examined the relationship between inflation and GDP
growth in four South Asian countries and found a positive long-term relationship,
suggesting that moderate inflation can be beneficial for growth. In contrast, Gillman
& Harris (2010) studied 13 transition countries over a period of 1990-2003 and
found a strong negative effect of inflation on growth. Sala-i-Martin (1997) suggests
that linear cross-country growth regressions are not robust enough to fully
understand the relationship between inflation and long-term growth, as it may be
non-linear. For example, Bruno and Easterly (1998) showed that the effect of
inflation on growth increases after it exceeds a threshold level of 40%. This non-
linearity is not limited to developing countries with hyperinflation but also applies
to developed countries with lower inflation targets. Lopez-Villavicencio and
Mignon (2011) conducted a study on the impact of inflation on economic growth
in various countries, including both developed and developing economies. They

utilized a dynamic GMM panel model with smooth transition and discovered that
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inflation has a non-linear effect on economic growth. Their research revealed that

there is a threshold beyond which inflation negatively affects growth, while below
this threshold, it enhances growth for advanced countries. Similarly, Sergii (2009)
investigated the relationship between inflation and growth in CIS countries from
2001 to 2008 and found that there is also a non-linear relationship between the two
variables. The threshold inflation rate was identified as 8%. In another study, Fakhri
(2011) examined the impact of inflation on economic growth in Azerbaijan from
2000 to 2009. The results showed that there is a non-linear relationship between the
two variables, with a threshold level of inflation at 13%. Below this level, inflation
has a significant positive impact on economic growth; however, when it exceeds
this threshold, the relationship becomes negative. Hwang and Wu (2011) analyzed
official provincial data from China spanning from 1986 to 2006 to investigate the
nonlinear effects of inflation on economic growth. They found that there is also an
inflation threshold effect in China. Above the threshold of 2.50%, every one-
percentage point increase in the inflation rate impedes economic growth by 0.61%,
while below this threshold, every one-percentage point increase in the inflation rate
stimulates growth by 0.53%. According to Vaona (2012), the intertemporal
elasticity of substitution of working time is a crucial factor in determining the
relationship between inflation and economic growth. When this parameter is set to
zero, the relationship is weak and hump-shaped, but when it is greater than zero,
inflation has a significant negative impact on growth. Ayyoub et al (2011) have also
found that inflation can be detrimental to economic growth beyond a certain
threshold level, and recommend that policymakers in Pakistan keep inflation below
7% and maintain stability. Seleteng et al (2013) used a Panel Smooth Transition
Regression (PSTR) method to estimate the threshold level of inflation in the
Southern African Development Community (SADC) region and found it to be
18.9%, with a smooth but rapid transition from low to high inflation regimes.
Baglan and Yoldas (2014) estimated a flexible semi parametric panel data model
that considers nonlinear effects of inflation on economic growth in developing
economies. They discovered that inflation only has a negative impact on growth
after reaching a threshold of 12%, and that models with restrictive functional form

assumptions tend to underestimate the marginal effects of inflation on economic
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growth. Manamperi (2014) investigated the short and long-run relationships

between inflation and economic growth in BRICS countries using ARDL and VAR
models over three decades. The results showed that only India had a positive long
and short-run relationship between inflation and economic growth, while Brazil,
Russia, China, and South Africa all had significant negative short-run relationships.
Kumar and Gupta (2014) utilized three methods, including spline regression, VAR,
and non-linear regression, to determine the threshold level of inflation in the
inflation-growth nexus for the Indian economy using quarterly data from 2004-
2013. They found that the threshold level of inflation was estimated to be 7.7%.
Bittencourt et al (2015) conducted a panel data analysis to investigate the impact of
inflation on economic growth in 15 sub-Saharan African countries from 1980-2009.
Their findings revealed that inflation had a negative effect on growth and offset the
Mundell-Tobin effect, ultimately reducing economic activity. Ibarra and Trupkin
(2016) examined the inflation-growth nexus in developing countries from 1950-
2009 using a threshold panel model. They discovered that developing countries had
higher estimated thresholds of inflation than developed countries and that
institutional quality played a significant role in determining these thresholds.
Additionally, they found that increasing institutional quality increased the cost of
inflation. Dammak and Helali (2017) studied the relationship between inflation and
economic growth in Tunisia from 1993-2012. Their empirical results showed that
there was one threshold value for inflation indicating nonlinearity in the nexus
between inflation and growth in Tunisia. The estimated threshold value was
approximately 3.48%, with inflation fostering economic growth before this value

but decreasing it above this level.

Ahmad (2022) using an ARDL model, investigated the relationship between
inflation and economic growth in Pakistan. He analyzed data from 1985 to 2019
and finds that there is a negative relationship between inflation and economic
growth in Pakistan. The study suggested that policymakers should focus on

controlling inflation to promote economic growth in the country.

Madurapperuma (2023) has examined the relationship between money supply,
inflation and economic growth of Sri Lanka during 1990-2021 using co-integration

and causality analysis. The results of the paper has shown that money supply has
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caused inflation and inflation has had a negative effects on both short- and long-

term economic growth. Also, in long-term, the increase in money supply has a
negative effect on economic growth.

Numerous economists concur that there exists a non-linear correlation between
inflation and economic growth in both developed and developing nations. However,
the crucial inquiry is how inflation levels impact economic growth. This paper aims
to address this issue specifically for Middle Eastern countries. To the best of our
knowledge, no research has been conducted on the non-linearity of inflation-growth

in Middle Eastern nations.

3. Model Specification and Data Description
3-1. Model Specification
Following Kremer et al (2013), we have used the following model:

growth;, = By + A(Z; < h)[Byinfi ] + A(Z, > B)[Bsinfi] + @Xir + & (1

A(Zt>h)={t ll’; é’;;f;l (2)
(1 if Z,<h
A(Ztsh)—{o if Z,>h (3)

Where "growth;," is the GDP growth, "inf;;" is the inflation rate, and Z, is the
threshold variable, which in this case is the inflation rate. X;;is a vector of control
variables consisting of logarithm of oil rent, population growth, growth of capital
formation, school secondary enrolment (as an index for human capital), and the
logarithm of trade share in GDP (as an index for trade openness). Also, we have
used a dummy variable for the COVID-19 pandemic index, with a value of 1 for
the years 2020 and 2021, and 0 for all other years. The value of h is the threshold
value, which we obtain by minimizing the residual sum of squares in equation 1.
We can find the threshold value by estimating regression (1) using OLS method
and finding the minimum residual sum of squares with a re-ordered threshold
variable (Nademi & Winker, 2022). In this paper, the threshold variable is inflation

rate. We used Hansen's method (1999) to estimate the model.
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3-2. Data Description

The data was gathered from the World Development Indicators (WDI), and based
on this data, we present statistics regarding ten Middle Eastern countries, including
Egypt, Iran, Turkiye, Saudi Arabia, United Arab Emirates (UAE), Qatar, Jordan,
Oman, Kuwait and Bahrain. Among these countries, Turkiye, Saudi Arabia, and
Iran had the largest economies in terms of GDP-PPP in 2021. Some Middle Eastern
countries heavily rely on oil revenues such as Saudi Arabia, Kuwait, Qatar, UAE
and Iran. This oil dependency has various effects on macroeconomic variables like
inflation, economic growth and income inequality (Nademi, 2018). For example,
when oil revenues decrease in Iran's government budget deficit increases and
financing the deficit with borrowing from central bank leads to an increase in
monetary base, liquidity and inflation. On the other hand, increasing oil revenues
can help policy makers control exchange rates and finance imported goods like
capital and intermediate goods for producers which can boost domestic production
and economic growth. However, if increasing oil revenues lead to an increase in
government size and rent-seeking activities it may be subject to the resource curse

hypothesis which can distort economic growth.

Figures 1-2 illustrate economic growth rates, and inflation rates respectively for
ten Middle Eastern countries from 2000 to 2021. Qatar had the highest average
economic growth rate of around 8.1% during this period while Oman and Kuwait
had the lowest average economic growth rates of approximately 2.97%. The
maximum economic growth rate was recorded in Qatar at 26.17% in 2006 while

Kuwait had the lowest economic growth rate at -8.85% in 2020.

Iran, with an average inflation rate of about 19.4%, have the highest inflation
rates among Middle Eastern countries from 2000 to 2021. Bahrain, with an average
inflation rate of about 1.46%, has the lowest inflation rate among Middle Eastern
countries. Turkiye had the highest inflation rate among these countries at 54.91%

in 2000, while Qatar had the lowest inflation rate at -4.86% in 2009.
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4. Empirical Results

First of all, we have tested unit root of the variables using the Levin, Lin & Chu

unit root test. Table 1 shows the results of the unit root test.

Tab. 1: Levin, Lin & Chu unit root test

Variable Statistic
Economic growth -5.04
Inflation -4.49
Population Growth -2.20
Log (Trade openness) -2.37
Log (Oil Rent) -3.31
Growth of Capital Formation -6.33
School secondary enrolment -2.10

(Human Capital)

(Source: Own Calculations).

According to the Levin, Lin & Chu unit root test, all variables are stationary.

Test Type
Intercept
Intercept

H M Applied Economics

Studies, Iran (AESI)

Intercept and Trend

Intercept

Intercept and Trend

Intercept
Intercept

P-Value
0.00
0.00
0.01
0.00
0.00
0.00
0.01

Therefore, we can estimate the long-run model using standard methods.

Table 2 presents the results of estimating the model using a dynamic threshold panel

approach for Middle East countries from 2000 to 2021.

Tab. 2: Estimation Results for Middle East Countries

Variable Coefficient P-Value
Intercept -8.61 0.33
Inflation before Threshold Value (inf<=0.101) 0.10 0.22
Inflation after Threshold Value (inf>0.101) -0.03 0.06
Population Growth 0.24 0.01
Log (Trade openness) 1.50 0.52
Growth of Capital Formation 0.13 0.00
School secondary enrolment (Human Capital) 0.04 0.00
Log (Oil Rent) 0.29 0.63
COVID Dummy -3.41 0.00
R-Square 0.55
Durbin Watson 2.05
F-Statistics 8.77
(P-Value) (0.00)
Jarque-Bera 0.31
(P-Value) (0.85)

(Source: Own Calculations).
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Based on above results, we can conclude following sentences:

There is a non-linear relationship between inflation and economic growth in
Middle Eastern countries. When inflation is less than 10.1 percent, it has not a
significant impact on economic growth in these countries. However, after this
threshold level of inflation, it has a significant negative impact on economic growth.
Therefore, policymakers in these countries should be careful about their monetary
policy as it may harm economic growth. Only low inflation, around one percent, is

not harmful for improving economic growth.

To justify the non-linear impact, we can say that low inflation may increase the
incentive of producers to gain more profits and improve production, which then
boosts economic growth but its impact is not significant. In contrast, when inflation
is high, production costs increase and production decreases, damaging growth. High
inflation as a way of increasing inflation expectations may also increase the cost of
production and decrease production and economic growth. Furthermore, high
inflation leads to high volatility in inflation expectations which increases
uncertainty in investment and production. This volatility damages people's
confidence in government policies which may decrease the effectiveness of
monetary and fiscal policies in the economy. Moreover, high inflation decreases the
competitive power of domestic producers against foreign producers which
decreases exports and ultimately leads to decreased economic growth. For the
Iranian economy, high inflation has distorted economic growth in Iran. The cause
of high inflation in Iran is due to its oil dependency and the large size of its
government. A big government requires a big budget, resulting in common budget
deficits. Financing these deficits by borrowing from the central bank creates excess
money and inflation. Additionally, when oil revenue increases, such as during the
oil shock in 1973, money creation and inflation occur due to an increase in net
foreign assets of the central bank as a way to transfer petrodollars to domestic
money. Finally, the Iranian banking system is governmental and enforces some
planning by providing cheap loans for economic activities, leading to a large debt

of the banking system to the central bank that creates excess money and inflation.
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Population growth has a positive impact on economic growth in Middle Eastern
countries during 2000-2021. A larger population means a larger pool of potential
workers, which can lead to increased productivity and output. Also, a larger
population means more consumers, which can lead to increased demand for goods
and services, leading to increased production and economic growth. Furthermore,
it can lead to more innovation and technological advancements as there are more
people with different skills and ideas. Finally, a growing population can attract
investment in infrastructure, housing, and other sectors that support economic

growth.

The logarithm of trade openness or log (Export+Import/GDP) has not a
significant impact on economic growth. There could be several reasons why trade
openness, measured as the ratio of exports plus imports to GDP, has not had a
significant impact on economic growth in Middle East countries during the period

2000-2021. Some possible explanations are:

1. Limited diversification of exports: Many Middle East countries heavily rely
on oil and gas exports, which account for a large share of their total exports. This
means that their export base is narrow and vulnerable to fluctuations in global oil
prices. Moreover, the production and export of oil and gas are often dominated by
foreign companies, which may not contribute much to the local economy beyond
royalties and taxes. Therefore, even if trade openness increases, it may not lead to

significant economic growth if the export base remains limited.

2. Weak institutional framework: Many Middle East countries suffer from weak
governance, corruption, and political instability, which can deter foreign investors
and hinder trade flows. Moreover, some countries have protectionist policies that
limit imports or favor domestic producers over foreign competitors. These factors

can reduce the benefits of trade openness and limit its impact on economic growth.

3. Structural challenges: Some Middle East countries face structural challenges
such as high unemployment rates, low productivity levels, and inadequate
infrastructure that can hinder economic growth regardless of trade openness. For

example, youth unemployment rates in some countries exceed 25%, which
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indicates a mismatch between labor supply and demand. Similarly, low productivity

levels can limit the competitiveness of local firms in global markets.

4. External shocks: Finally, external shocks such as wars, conflicts, or natural
disasters can disrupt trade flows and damage infrastructure, leading to negative
impacts on economic growth. Many Middle East countries have experienced such
shocks during the period 2000-2021, which may have offset any positive effects of

trade openness on economic growth.

The growth of capital formation has had a significant positive impact on
economic growth for several reasons. Investment in new machinery and equipment
can lead to increased productivity as workers are able to produce more output with
the same amount of input. This can lead to higher profits for firms and higher wages
for workers. Also, investment in research and development can lead to the
development of new technologies that can improve production processes, reduce
costs, and increase efficiency. Furthermore investment in infrastructure projects
such as roads, bridges, and airports can create jobs and stimulate economic activity.
Moreover, capital formation requires savings from households and firms which can
be used for investment purposes. This leads to a higher level of savings in the
economy which can be used for future investment projects. 5. Improved human
capital: Investment in education and training programs can improve the skills of

workers which can lead to increased productivity and higher wages.

Human capital has had a significant positive impact on economic growth.
Human capital enhances productivity by increasing the efficiency and effectiveness
of workers. Skilled workers are able to produce more output per unit of time than
unskilled workers. Also, human capital promotes innovation by enabling
individuals to develop new ideas, technologies, and products that can improve
economic production. Furthermore, human capital encourages entrepreneurship by
providing individuals with the skills and knowledge needed to start and run
successful businesses. Finally, Human capital allows individuals to specialize in

specific tasks or industries, which leads to greater efficiency in production.

Oil rent has had not a significant impact on economic growth. This could be due

to several factors related to the resource curse hypothesis:
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1. Dependence on a single commodity: Middle East countries heavily rely on oil
exports as their main source of revenue. This dependence on a single commodity

makes them vulnerable to fluctuations in global oil prices and demand.

2. Rent-seeking behavior: The abundance of oil rents can create incentives for
rent-seeking behavior among elites, leading to corruption and mismanagement of

resources.

3. Lack of diversification: The focus on oil exports has led to a neglect of other
sectors such as manufacturing and agriculture, which could have contributed to

economic growth.

4. Political instability: The concentration of wealth and power in the hands of a

few individuals or groups can lead to political instability and conflict.

The COVID pandemic has had a negative impact on economic growth in Middle

East countries for several reasons:

1. Decline in oil prices: Middle East countries heavily rely on oil exports as a
major source of revenue. The pandemic led to a decline in global demand for oil,
resulting in a significant drop in oil prices. This has had a severe impact on the

economies of these countries.

2. Disruption of supply chains: The pandemic has disrupted global supply
chains, leading to shortages of essential goods and services. This has affected the
manufacturing and service sectors, which are important contributors to the

economy.

3. Reduced tourism: Many Middle East countries like UAE, Turkiye, and Saudi
Arabia rely heavily on tourism as a source of revenue. The pandemic has led to
travel restrictions and reduced demand for travel, resulting in a significant decline

in tourism revenues.

4. Job losses: The pandemic has led to job losses across various sectors,
including hospitality, retail, and manufacturing. This has resulted in reduced

consumer spending and lower economic growth.
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5. Government spending: Governments have had to spend significant amounts

of money on healthcare and social welfare programs to mitigate the impact of the
pandemic. This has resulted in increased government debt and reduced funds for

other development projects.

The results of Durbin Watson and Jarque-Bera tests show no auto correlation
and normality in error terms respectively. The F-statistics also indicate that the

regression is significant.

Due to high inflation in Iran and the possible impact of the Iranian economy on
the results of other Middle Eastern countries, we excluded Iran from our analysis

and re-estimated the model for the remaining countries.

Tab. 3: Estimation results for Middle East countries without Iranian economy

Variable Coefficient P-Value
Intercept -2.97 0.73
Inflation before Threshold Value (inf<=0.086) 0.15 0.07
Inflation after Threshold Value (inf>0.086) -0.01 0.27
Population Growth 0.23 0.01
Log (Trade openness) -0.16 0.94
Growth of Capital Formation 0.12 0.02
School secondary enrolment (Human Capital) 0.06 0.03
Log (Oil Rent) 0.72 0.24
COVID Dummy -4.36 0.00
R-Square 0.62
Durbin Watson 1.89
F-Statistics 10.16
(P-Value) (0.00)
Jarque-Bera 4.83
(P-Value) (0.09)

(Source: Own Calculations).

We found that in the sample without Iran, the threshold inflation has decreased
by about two percent. However, there still exists a nonlinear relationship between
inflation and growth. In this new sample, we found that before the threshold of
8.6%, inflation has a significant positive impact on economic growth. This effect

was previously insignificant when Iran was included in the sample. Additionally,
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beyond this new threshold value, inflation has a negative but insignificant effect on
economic growth. This is in contrast to when Iran was included in the sample where
this effect was significant. Therefore, adding Iran in the sample highlights the
negative effect of inflation on economic growth and mitigates its positive effect in

low inflation regimes. The other coefficients remain constant.

Therefore, in Middle Eastern countries, there is a non-linear relationship
between inflation and economic growth. Among these countries, Iran has the worst
rank of inflation. The Iranian economy is highly dependent on oil revenue. When
oil revenue increases, the foreign assets of the Iranian central bank will increase,
leading to an increase in monetary base, liquidity, and inflation. When oil revenue
decreases, the government focuses on budget deficits and borrows from the central
bank, leading to an increase in monetary base, liquidity, and inflation. For
policymakers in Iran, it is necessary to make the government budget independent

of oil revenue to control inflation.

5. Conclusion

The correlation between inflation and economic growth is a crucial aspect of
macroeconomics that has garnered the attention of many researchers and
policymakers. While some studies have found a positive relationship between the
two variables, others have discovered a negative or non-linear relationship. This
paper focuses on investigating this relationship in Middle Eastern countries using a
threshold panel model. The results indicate that there is indeed a non-linear
relationship between inflation and economic growth in these countries, with
inflation having an insignificant impact on growth when it is below 10.1 percent
but a negative impact when it exceeds this threshold. Therefore, policymakers in
Middle Eastern countries such as Iran should aim to keep inflation under control
through rule monetary policy or inflation targeting in order to promote economic

growth.
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