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Abstract

Investigating the volatility and irregular fluctuations of business cycles is one of
the most important issues in macroeconomic policy making. In previous models
that have been examined, the real growth rate of the economy is constant, while
the shocks that affect the real growth rate the changes in this state, which creates
the variance and the stability state of the economy. It was not fixed. In this study,
using Markovian regime change in variance (MS-GARCH) models, the stability of
fluctuations in different regimes governing the growth of Iran's real gross prod-
uct with seasonal intervals for the years 1383:1-1399:4 has been investigated. The
comparison between the models has been done using two features, RMSE and
MAE. The results indicate that the stability coefficient of the regime with high
volatility (unstable) is equal to the stability coefficient with mild volatility (stable),
and since the probability of entering a stable regime is 2.5 times higher than the
probability of entering an unstable regime, therefore, macroeconomic policy
makers should pay more attention to the consequences of the policies adopted
due to the costs of exiting the recession. Because the desire to enter the stages
of recession is not only much higher, but the persistence to remain in recession
periods is also 4 times more than in boom periods.
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1. Introduction

A well-known phenomenon in economics
is that periods of high (low) volatility con-
tinue for some time after a period of in-
creasing (decreasing) volatility, Such phe-
nomenon is called cluster property in tur-
bulence. Engel (1982) and then Balerslev
(1986) have introduced the GARCH volatil-
ity model, which takes into account the
high stability of volatility over time. Logi-
cally, turbulence is believed to increase
during periods of economic decline and
decrease during periods of growth (Engle
and Ng (1993)). The characteristics of busi-
ness cycles in Iran have only been exam-
ined for the average growth rate of real
production, and their instability and vari-
ance have not been investigated. In the
models that have been examined so far,
the fluctuation in the real growth rate of
the economy has been assumed to be con-
stant.

But, shocks affecting the real growth
rate will lead to changes in the volatility of
the economy's real growth rate. In this
case, the variance of the data or their
standard deviation will not be constant.
Therefore, developing an accurate rational
model to pursue such a goal requires un-
derstanding the characteristics of turbu-
lence in relation to the real growth rate. In
the current research, the question is in-
vestigated whether the real growth rates
in GDP show asymmetry in fluctuations or
not.

2. Method

Instability in a structural model that de-
scribes a data-generating process (DGP) is
modeled as a regime-switching regres-
sion. Hamilton (1989) has shown that a
model of regime change may capture some

kind of nonlinearity in the case where re-
gimes are driven by an unobservable Mar-
kovian process. This fact has succeeded in
obtaining the characteristics of the aver-
age growth rate of GDP of developed
countries. In this section, the GARCH
models used will be explained first, and
then the Markovian GARCH or MS-GARCH
model will be explained. In the Markov re-
gime switching model, the long-term dy-
namics are controlled by the regime
changes in the unconditional variance ac-
cording to the first-order Markov regime
switching process.

The model is estimated using the maxi-
mum likelihood method, and the likelihood
function is built based on the method of
Kim and Nelson (1999). Smoothed proba-
bilities i.e. transition probabilities with
complete data are also obtained using the
method presented by Kim and Nelson
(1999).

The variance of the growth rate in the
gross domestic product should be calcu-
lated wusing the following equation:

E (o7 [W; )= 67E (S, =1|¥; )+ S2E (S, =2|¥; ),

For the GARCH regime change model,
density is defined as follows:

s s
f (Yt |¢th71): zzlﬁijwi,t—lfD (yt |Zt =] 1®!Gt—1)
i=1 j=

The above description is turbulence
modeling using the Markovian state
change model (MS-GARCH). In the present
study, the density function is estimated
using the Bayesian approach using the
MCMC algorithm. For this purpose, based
on the Bayes rule, it is necessary to use
Gibbs or Metropolis-Hastings sampling al-
gorithms for estimation.

3. Findings

The findings of this research show that the
turbulence in total production efficiency
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contains two regimes (1 and 2). Uncondi-
tional turbulence (denoted by Uncon Vol)
is about 4 times higher in regime 2 than in
regime 1. Therefore, the severe turbulence
regime will be regime two and the mild
turbulence regime will be regime one. The

sum of the coefficients ® and # shows the
stability of turbulent waves in both re-
gimes and according to the results, the
stability of turbulent waves is equal to
0.829 in the single regime and 0.639 in the
double regime. As a result, the stability of
turbulence in the growth process of Iran's
real GDP is higher during the boom period.

However, since the coefficient X indicates
the intensity of turbulence and is greater
in regime two than its corresponding value
in regime one It can be concluded that in
the regime of two intensity of turbulence
in Iran's GDP is more.

It can be concluded that the probability
of moving towards greater stability is 2.5
times higher than the probability of mov-
ing towards greater instability. Of course,
this issue depends on calm and turbulent
conditions, rare events and completely
random events such as sanctions and the
Covid-19 pandemic.

Another important finding of this re-
search indicates the possibility of the real
GDP growth in the extreme turbulent re-
gime or regime two. Most of the time, the
growth rate of production stops in regime
one or regime with mild turbulence, and
only in the first season of 2011, the first
season of 2015 and the third season of 2017,
it was in regime two with a probability of
more than 80%. The events that happened
in Iran's economy in 2013, the imposition
of new sanctions compared to the previ-
ous decades, the extension of previously
imposed sanctions for another 10 years in
2015, and finally the withdrawal of the
United States from the nuclear agreement

known as the JCPOA in 2017. They can be
the evidence of real GDP growth in severe
shock regime or regime two.

4. Results

In particular, the hypothesis of the asym-
metric effect of shocks in regimes with
mild turbulence (non-recession) and se-
vere turbulence (recession) was tested
separately. The results showed that in pe-
riods of recession, turbulence is 4 times
higher than periods of prosperity. By esti-
mating the model and examining the con-
ditional variance diagram of GDP growth,
it was concluded that Iran's economy has
become more unstable than before in re-
cent years. Because, turbulence has been
released with greater intensity and higher
stability than before in GDP growth. The
coincidence of the Covid-19 pandemic and
the unprecedented wave of American
sanctions after the failure of the JCPOA
can be considered effective in this new
phenomenon. These two phenomena can
be the source of unstable growth in Iran's
economy in three ways:

(1) Weakening of stable sectors of the
economy such as the service sector
of the economy as a result of the
outbreak of Covid-19.

(2) The impact of unstable sectors on
other sectors of the economy.

(3) Transferring the reliance of GDP
from stable sectors to unstable sec-
tors. Also, the general instability of
the economic sectors can be seen
as the cause of this instability.
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