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This research employs a Time-Varying Parameter Vector Autoregressive frequency
connectedness approach, utilizing daily data spanning from October 2014 to
October 2023, to investigate the dynamic spillovers of return volatility between the
dollar and 8 listed industries in Iranian stock market across short-term, medium-
term, and long-term frequency intervals. The study reveals several key findings:
First, the average total connectedness index, indicative of interconnectedness, was
approximately 50%, escalating to over 70% in the preceding three years. Second,
volatility spillover primarily manifests at short-term frequencies, highlighting short-
term connectedness as a significant source of systemic risk. Third, while the dollar
receives shocks throughout the observed period and at short-term frequencies, it
emerges as a transmitter of volatility to the market network in medium and long-
term frequencies. Fourth, the basic metals industry emerges as the most permanent
transmitter of volatility over medium and long intervals. Fifth, strong pairwise
connectedness indices are observed among the four major commodity-oriented
industries. Sixth, a lead-lag effect is discerned within the stock market network,
with large listed industries considered to transmit volatilities to smaller industries.
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Extended Abstract

Introduction

Connectedness plays a central role in modern risk measurement and management. Understanding the
interrelationships of various financial and economic variables is crucial for assessing systemic risk, contagion
effects, and the overall stability of the economic system. Examining connectedness at different frequencies provides
investors, policymakers, and portfolio managers with deeper information for crisis management and risk hedging,
which has been neglected in the domestic literature.

This paper aims to answer the following three questions. First, what are the dynamics of dollar connectedness and
stock market industry indices in different frequency ranges, and do important events such as the outbreak of
COVID-19 (which coincided with the formation of a bubble in the Iranian stock market) change them? Second,
which variables are the most important receivers and transmitters of shocks in different time periods (short-term,
medium-term, and long-term)? Third, what is the lead-lag effect among network variables?

Method

The present study uses a frequency-based TVP-VAR approach. The method overcomes certain shortcomings of the

LR T3

connectedness criteria of standard VAR models, such as “the arbitrarily chosen rolling window size”, “missing
observations”, and “parameters sensitive to outliers”.

Results

A dynamic analysis of connectivity across the entire network provides a more accurate and reliable representation of
the relationships among network variables (Figure 1). The findings reveal the following:

» The average total connectedness index during the study period is approximately 50%, indicating a relatively
strong co-movement among variables. Notably, the majority of this connectedness is concentrated in the

short-term frequency range (31.48%).

» The evolution of the total connectedness index suggests a significant increase in volatility spillovers over
the long term following the outbreak of COVID-19.

Figure (1). Dynamics of Total Connectedness Index
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» The net pairwise directional connectedness are plotted in the form of network analysis in Figure (2). The
findings show that:

» The net total directional connectedness at high frequency (1 to 4 trading days) is much stronger than at other
frequencies. This means that a major part of the volatility transmission in the Iranian stock market network
occurs in the short term.

»  Although the petroleum products industry acts as a net shock transmitter in the entire period under study, at
high frequency, it plays a completely different role and is a net receiver of volatility. The chemical industry
is also a transmitter of volatility in the entire period and short-term frequency, but at medium and long-term
frequency, it is a receiver of shocks from the network under study.

» There is evidence of the existence of a lead-lag effect, such that large listed industries are considered to be
transmitters of turbulence to small industries.

Figure (2). Net pairwise directional connectedness in the form of a stock exchange industry network in the framework of
frequency analysis

b. 1 to 4 trading days a. The entire period under study

d) more than 10 trading days ¢) 5 to 10 trading days
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Conclusion:
This research provides valuable insights for policymakers in formulating growth-stimulating policies and designing

preventive measures against systemic risk. Additionally, it offers investors an efficient tool for constructing optimal
investment portfolios tailored to systemic risk considerations.
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