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Achieving a high and stable economic growth rate is a prerequisite for the
development process and recognizing the factors affecting growth is one of the goals
that is in the focus of economic planners. Therefore, the purpose of this study is to
investigate some of the most important variables affecting Iran's economic growth
using the Markov regime change approach during the period 1988-2019, in which
Iran's economic growth split into two regimes of positive and negative economic
growth. Findings of the present study confirm the non-linearity of Iran's economic
growth model and its influential variables. In addition, the results show the behavioral
asymmetry of the explanatory variables of the model in periods of positive and
negative economic growth. Thus, a positive and significant effect of exchange rate,
inflation, budget deficit and oil prices on Iran's economic growth rate in the zero
regime (positive economic growth period) has been obtained, but in regime one
(negative economic growth period), a negative effect. Likewise, the variables of
inflation rate and exchange rate and the positive effect of budget deficit and oil price
variables on Iran’'s economic growth rate are observed. Therefore, the implementation
of exchange rate control policies in periods of negative economic growth becomes
more necessary and sensitive. Furthermore, the duality of inflation rate behavior in
the two regimes and its negative effect in regime one, indicates the need to monitor
the market and control the general level of prices in periods when Iran's economic
growth is negative. The positive impact of the budget deficit on growth in both
regimes is a confirmation of the continued implementation of expansionary fiscal
policies in the Iranian economy. Finally, the results of the probability transition
matrix confirm the institutionalization of recession behavior in the Iranian economy,
and the probability of remaining in recession is much higher than the probability of
exiting it in the future.
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The drop in dollar income of Iran's economy in recent decades has led to its stagnation and high rates of inflation and
unemployment. Meanwhile, in order to create positive economic growth and get out of the recession, various
governments have implemented monetary and financial expansionary policies to get out of the crisis, which resulted
in the imposition of periodic budget deficits and a sharp increase in liquidity. . Such crises, which are rooted in the
internal and external factors of Iran's economy, have caused linear modeling to receive less attention in the
investigation of factors affecting Iran's economic growth, and the need to use non-linear approaches has become more
important than in the past. This issue has become so important that some have called it the missing link of Iran's
economic analysis (Shakeri etal., 2019; Zara’nejad et al., 2018). Solving problems such as income distribution, poverty
and environmental pollution should be discussed in the framework of economic development discussions, but creating
economic growth, earning enough income to empower the economy to fight such problems is like a necessary
condition, and a prerequisite for achieving it is considered as economic development (Jafari Samimi et al., 2018). The
purpose of this study is to estimate the impact of variables such as oil price, exchange rate, inflation rate and budget
deficit on Iran's economic growth during the period 1978-2020 using the Markov regime change approach. Economic
growth is one of the most important variables that show great sensitivity to changes in the exchange rate because the
deviation of the exchange rate from the equilibrium values as well as its instability can affect the macroeconomic
performance, especially the economic growth. It can even slow down its growth (Zara’nejad et al., 2018). The inflation
rate is also one of the most important factors affecting the country's economic growth because the costs that inflation
imposes on the society can lead to a slowdown in economic growth (Panahi and Khodaverdizadeh, 2014). Regarding
the channels of negative impact of inflation on economic growth, we can refer to factors such as: redistribution of
income in favor of property owners and to the detriment of wage earners and wage earners, disruption in the function
of money, increase in uncertainty and instability, and as a result, it becomes shorter. The time horizon of decision-
making, the creation of uncertainty regarding the expected prices in the decisions of brokers and the reduction of long-
term investment pointed out (Janaty and Gholamyari, 2013). The budget is the most important tool for achieving
economic stability, which includes goals such as economic growth, full employment, and price stabilization. In order
to achieve the goals of economic stability that will lead to balance in the macro economy, governments should pay
attention to the optimal budget allocation. In developing countries, the lack of private sector investment, the lack of
total supply, and the increase in government expenditures compared to its incomes lead to the use of the budget deficit
policy, and it is considered an important political tool, so investigating the effect of this variable on growth It is
necessary economically (Molaee and Gol’khandan, 2012).

Methodology

The present study investigates the non-linear effect of oil price, exchange rate, inflation rate, budget deficit, physical
capital stock and the total working force on Iran's economic growth rate. All the data are in time series and taken from
the statistics and economic data site of Central Bank of Iran. The proposed structural model for examining the
relationships between variables in the current research is as follows, and OxMetrics software was used to estimate its
parameters:

Growth :ﬂo+ﬂ1(EXt)+ﬂ2(Inft)+ﬂ3(BDt)+ﬂ4(O” Pt)+185(Kt)+ﬂ6(L[)+gt

In which, Growth represents the rate of economic growth in terms of changes in national income over time, EX
represents the exchange rate in terms of parity with the US dollar in the open or informal market. Inflation is calculated
using the time growth of prices based on the retail sales index (CPI) and the symbol Inf in the above equation represents
it. The BD variable represents the government budget deficit in terms of the difference between the expenses of the
government revenues and QilP, the price of OPEC oil per barrel. K represents the physical stock of capital in the
country and L represents the total working force in Iran. The Markov-switching model, also known as the regime
change model, is one of the most famous nonlinear time series models. This model uses several equations to explain
the behavior of variables in different regimes. This model was first introduced by Quant (1972) and Quant and Goldfeld
(1973) and then developed by Hamilton (1989). Time series face structural failures over time, and in many cases, the
exact date of failure is not known. Markov-switching approach offers a solution in this field. Using this approach, one
can estimate a model for each regime without having prior knowledge regarding the time of failures or regime changes,
Hamilton (1989). In general, 4 modes are considered for the Markov-switching model, which are: Markov-switching
model in the mean (MSM), in the width from the origin (MSI), in the autoregressive parameters (MSA) and in the
variance (MSH). The selection of the above four modes depends on which parts of the model are in the transfer function
and depend on the regime, for example, if the goal is to investigate the fluctuations of the model variables in the
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switching regime, the (MSH) approach can be used. Or if the goal is to check the change of the model's estimated
coefficients in the switching regime, the MSA approach can be used (Rezazadeh, 2018). In this study, the parameters
of the model are placed in the transfer function and the (MSA) approach is used.

Results

Considering that Iran's economy has experienced periods of positive and negative growth, the Markov model has been
expanded by assuming the existence of two limit regimes, and this problem has been solved through the minimum
calculation values of Akaike's Criterion (AIC) after implementing different models. proved Also, in order to ensure
the non-linearity of the model, Hansen's (1996) LR likelihood ratio test has been used. The statistic value of this test
is calculated from the maximum realism values of two competing models, one model with one regime (i.e. linear
model) and the other model with two regimes (i.e. non-linear model) and has a chi-square distribution. If the value of
the statistic is greater than the critical values at the required confidence level, it can be said that the linear model is not
a suitable model and a non-linear model (Markov switching) should be used. Table (2) shows the results of the LR
test.

In Table 1. The results of Hansen's likelihood ratio test to confirm the non-linearity of the data pattern
LR Coefficient Prob of Chi-aqr
2.5739 0.0059

addition, the estimation results obtained from the non-linear Markov regression are shown with a blue curve in graph
(2). As can be seen, the Markov approach has achieved a very close fit to the time series of Iran's economic growth
during the period under review, which is a proof of the power of this approach in identifying data patterns. In graph
(1), the periods of negative economic growth are marked with a darker color, and the bright areas represent the periods
of positive economic growth. The results of the estimation of the model in the zero regime (positive economic growth)
indicate that the growth of oil prices with a factor of 2.9282 has a positive and significant effect on the growth rate of
Iran's national income. Since Iran is one of the countries that export oil and in this category of countries, oil revenues
have a large share in the government budget, and the governments finance their development and construction projects
in this way, and usually in In most of these countries, the oil sector has a high value-added share in the GDP compared
to other sectors. As a result, the increase in the price of oil in Iran will also increase the economic growth rate of Iran.
Also, the inflation rate with a coefficient of 0.5152 has a positive and significant effect on Iran's economic growth rate,
which is consistent with Tobin's model. According to Tobin's model, inflation makes the rate of return from real
investment more attractive than the return from financial investment, and all these factors increase the rate of economic
growth. In addition, the growth of the exchange rate with a factor of 3.4268 has a positive and significant effect on
Iran's economic growth rate, and for every percent increase in the exchange rate in the zero regime, the economic
growth rate increases by 0.1268 percent. It can be argued that an increase in the exchange rate (decrease in the value
of the domestic currency) makes domestically produced export goods cheaper for foreign people and makes imported
goods more expensive; As a result, exports increase and the demand for domestic products also increases.
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Graph 1. Estimation results obtained from non-linear Markov regression
Source: research findings

These two effects simultaneously lead to an increase in production and as a result to an increase in economic growth
(Basiret et al., 2014). The results of the estimation of the model in the zero regime for changes in the budget deficit
also indicate that this variable has a positive and significant effect on Iran's economic growth rate with a coefficient of
0.0002, which is in accordance with the traditional view. The budget deficit caused by the increase in government
spending or the reduction of taxes has caused it to affect other economic variables through the increase in consumption
spending, which constitutes more than 50% of the gross national income; Although in recent years, due to the
importance of borrowing, new perspectives of financing through partnership bonds and borrowing from the public
have been paid attention to, and these trends have somewhat approached the Ricardian perspective (Molaee and
Golkhandan, 2012).

Table 2. The effect of the independent variables of the model on the economic growth rate of Iran in regime zero
(positive economic growth)

Variables Estimated Coefficient P-value
Intercept 7.7309 0.0011
Qilp 2.9282 0.0013
Inf 0.5152 0.0147

Ex 0.1268 0.0038
BD 0.0002 0.0472

K 1.4268 0.0062

L 0.8637 0.0031

The estimation results of the model in regime one (negative economic growth rate) indicate that the oil price growth
with a factor of 4.7918 has a positive and significant effect on the growth rate of Iran’'s national income. Therefore,
period one is more effective than period zero. The interesting point in this estimate is that oil price has twice the effect
of negative growth periods (recession period) on the growth of Iran's economy compared to positive growth period
(boom period). In addition, regarding the inflation rate variable, the results indicate its asymmetric behavior compared
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to the boom period. As can be seen, the inflation rate with a coefficient of -0.1314 has a negative and significant effect
on Iran's economic growth rate, while the effect of this factor was estimated to be positive during the boom regime. In
addition, the exchange rate variable shows an asymmetric behavior like the inflation rate, and despite its positive
impact parameter in the period of positive economic growth, its coefficient was negative in the second regime. The
estimation results of the model in regime one for changes in the budget deficit also indicate that this variable with a
coefficient of 0.0001 has a neutral effect on Iran's economic growth rate in periods of recession, which is in accordance
with studies such as Willnampay and Achchotan (2013) and the opinion of supporters. The theory of equality is
Ricardian.

Table 3. The effect of the independent variables of the model on the economic growth rate of Iran in regime one
(negative economic growth)

Variables Estimated Coefficient P-value
Intercept -0.7760 0.6971
Qilp 4.7918 0.0291
Inf -0.1314 0.0649

Ex -0.0266 0.0548
BD 0.0001 0.1297

K 0.0261 0.0238

L 0.0392 0.0417

Table (4) shows the possibility of inter-regime transfer and movement. As can be seen, if Iran's economic growth is
positive in the current period (t=0), the probability that we will continue to experience this positive growth in the next
period is approximately equal to 11%, and the probability that we will enter a period of negative growth is equal to It
is 88%. In other words, Iran's economy is showing signs of entering a recession. Also, if Iran's economy has negative
economic growth in the current period (t=1), the probability that it will enter the period of economic prosperity and
positive growth in the future period is about 10%, and the probability that it will remain in the recession period is close
to 90%. . That is, the desire to remain in the recession is quite evident and the possibility of staying in the recession
period is more than the possibility of moving towards the boom period in Iran's economy.

Table 4. Probability of transition between Markov model regime

Regime-Zero at the next period Regime-Zero at the next period
(t+1=1) (t+1=0)
Regime-Zero at the current period 0.8887 01113
(t=0) ' :
Regime-One at the current period 0.8984 0.1016
(t=1) ' '
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