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Abstract

An important subject in the field of global economy is the financial
crisis contagion on various markets. Given the expansion of trade
relationships among different countries, proving the existence of
contagion will facilitate policymaking in times of crisis. The present
article tries to find the answer to the question of whether the Iranian
foreign exchange market is affected by certain global crises. The
answer may initially seem to be obvious; nevertheless, the channels
of contagion or its share in market fluctuations cannot be confirmed
if the existence of the phenomenon is not proved at first place.
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This study reviews the contagion effects of financial crises in
selected crisis-stricken countries and those of oil and gold markets
on lIran's free foreign exchange market, covering four crises
including the US stock market crash, the Mexican financial crisis,
SAARC, and the US subprime mortgage crisis during 1987-2008.
For each crisis, stability periods were identified and using daily data
and the Copula-GARCH model, the existence of contagion effects
was studied. Findings indicated the contagion effects of the crises in
the mentioned markets on the foreign exchange market. This was
specifically witnessed in the case of the 2008 crisis with effects
larger than others, manifesting themselves in the foreign exchange
as well as the oil and gold markets. Therefore, part of the fluctuations
in the market may be attributed to external factors, requiring the
policymaker to avoid any intervention during global financial crisis
or turbulence in the oil and gold markets.

1. Introduction

Over the past two decades, contagion has been a highly scrutinized
topic in the context of financial crises. Foreign exchange volatilities
are known to have adverse effects on macroeconomic indicators and
economic stability, making it important to identify the both domestic
and global factors behind such turbulence. The emergence of global
financial crises often results in a fall in exchange rates for both crisis-
stricken countries and those interacting with them.

The present study aimed to explore the possible contagion effects of
four global crises between 1987 and 2008 on Iran’s foreign exchange
market and exchange rate volatilities. Specifically, the study tried to
determine the extent to which volatilities in the Iranian foreign
exchange market can be attributed to those in crisis-stricken
countries. In this line, the present study used the Copula theory and
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the Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) Model for marginal distribution modelling. The Copula-
GARCH approach was used to examine the dependency of Iran’s
foreign exchange market on the markets of the affected countries.
Moreover, the study considered oil and gold markets, which are two
influential factors on foreign exchange volatilities, in order to
investigate the effect of crisis contagion.

2. Materials and Methods

As conventional econometric methodologies fall short of identifying
the codependency between the said markets, Copula-GARCH
functions were used to study the dependency structure. Coming from
the Latin word for link or tie, the term Copula was introduced by the
mathematician Abe Sklar in 1959 to describe a multivariate
cumulative distribution function where the marginal probability
distribution of each variable is uniform on the interval [0, 1]. Copula
functions are useful for modeling the dependence between random
variables (Ali et al, 2020).

According to the Fréchet-Hoeffding Theorem, there are upper and
lower limits copulas, which are only acceptable when the extracted
limits exclude zero. In the present study, Bayesian copula functions,
such as Gaussian copula and t-copula were estimated, along with
Archimedean Copula functions, such as Frank copula, Gumbel
copula, and Clayton copula. The maximum likelihood
estimation (MLE) was used to calculate Copula function parameters.
The Copula-GARCH model combines Copula and Generalized
Autoregressive Conditional Heteroskedasticity (GARCH) methods.
The Copula approach is used to extract univariate marginal
distributions, while GARCH is employed for modeling marginal
distributions. This combination is expected to facilitate the
extraction of any dependency structure among time series that may
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be otherwise difficult to observe using traditional measures of
interdependence.

3. Results and Discussion

The statistical population of the study consisted of the daily parity
rates of the US dollar against the Iranian rial in the open market, the
dollar index during the 1987 and 2008 crises, the Mexican peso
during the 1994 crisis, and the currencies of Malaysia, Taiwan,
Thailand, Hong Kong, and Korea in SAARC region. Additionally,
the daily time series of global gold and oil prices were also included.
To define crisis and stable periods for the four crises under study, the
methodology used by Fuchun Li was adopted, which is presented in
the table below:

Table 1: Crisis and Stable Periods during 1987-2008

1987 1994 1997 2008

January 1,

January 1, January 1, January 2,
S:':Ibolz 1986-October Deci;iir 15 1996-October  2007-July
. 16, 1987 ' 16,1997 31, 2007
1994
October 17, | December 19, October 17, August 1,
Crisis 1987- 1994- 1997- 2007-
period December 4, | December 31, = November 17, = September 1,
1987 1994 1997 2007
Korea,
Crisis The United . Talyvan, The United
. Mexico Thailand,
countries States States
Hong Kong,
Malaysia

Source: Fuchun Li (2009)

The estimations of the Copula-GARCH model revealed that crisis
contagion through the gold market was significant during the 1987
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US Stock Market Crash. Moreover, according to the Gumbel
function estimates, the contagion of crisis was significant through
the US dollar index and oil market as well. In the 1994 Mexican peso
crisis, the results of the model estimation based on the Bayesian and
Archimedean Copula-GARCH functions were only significant
through the Gumbel function. During the 1997 East Asian crisis, the
estimates from the Bayesian Copula-GARCH functions confirmed
crisis contagion from the oil market, while the Archimedean
functions showed contagion from the gold market and the US dollar
index. Regarding the 2008 crisis, the Bayesian-Gaussian function
estimation confirmed crisis contagion from the oil market, while the
Frank Archimedean function coefficients confirmed contagion from
the gold and oil markets. The Gumbel Copula-GARCH function
indicated crisis contagion from all the three variables, including the
US dollar index, oil prices, and gold prices.

4. Conclusion

The findings confirmed that crisis contagion occurred in Iran’s
foreign exchange market during the period of global financial crises
from 1987 to 2008. Specifically, evidence was found for crisis
contagion from the foreign exchange markets of crisis-stricken
countries to the Iranian foreign exchange market during the 1997 and
2008 crises. The study suggests that global financial crises can lead
to turbulence in asset markets, including the foreign exchange
market, due to the impact of these crises on expectations, particularly
on the demand side. As the demand-side shocks are temporary, the
policymaker intervention aimed at controlling turbulence resulting
from changes in demand can be seen as an unexpected shock, which
may lead to continuity of the shock and further turbulence.
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Therefore, it is recommended that foreign exchange policymakers
avoid adopting intervention policies during times of instability in the
oil and gold markets or the emergence of a global crisis.

Keywords: Contagion Effects, Financial Crises, Systemic Risk, the
Copula-GARCH Model.

JEL Classification: G01 .G15 .C10 .C12.
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