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Highlights
e Measures industry-to-industry volatility connectedness in the Tehran Stock Exchange
(TSE) and decomposes spillovers by short-, medium-, and long-term horizons using a

time—frequency (spectral variance decomposition) framework.

e Usesdaily TSE industry index data (March 2015-September 2021 / Farvardin 1394-Shahrivar
1400) and defines horizons as 1-4 days (short), 4-10 days (medium), and >10 days (long).

e Finds spillovers are primarily short-term: connectedness is strongest in the short horizon and drops
sharply in medium and long horizons, implying shocks dissipate relatively quickly across industries.

e Showsa large “within-industry” component at all horizons: a meaningful share of forecast-error
variance is explained by industry’s own shocks, stressing the importance of sector-specific drivers.

e Dynamic analysis indicates connectedness rises during high-excitement periods in TSE, with
rolling-window results showing noticeable spikes in certain intervals (e.g; around 1398-1399 in
the paper’s discussion).

e Adds Granger causality to reveal directional links, reporting several significant inter-
industry causal relationships (examples listed include construction—-cement, insurance—
banking, transport—banking/insurance, pharma-food, etc.).

Abstract

The study of volatility connectedness in the stock market is one of the essential issues in
finance. This study aims to measure the volatility connectedness in different industries of the
Tehran Stock Exchange in different time horizons. The research data were collected daily
from March 2015 to September 2021 and examined by spectral variance decomposition.
Findings show that short-term volatility connectedness accounts for a significant proportion
of connectedness relationships among stock exchange industries. This means that the impact
of shocks on the Tehran Stock Exchange industry is more short-term. At all-time horizons, a
significant percentage of the variance of the forecast error was due to shocks within the same
industry. In addition, dynamic volatility connectedness also indicates that it increases
significantly with the increase of excitement in the Tehran Stock Exchange. The results of this
study help to better analyze by investors and risk hedging of investment companies.
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Introduction

In the present study, we investigate the transmission of volatility shocks
across industries listed on the Tehran Stock Exchange (TSE) and, more
specifically, we assess whether the structure and intensity of these
spillovers differ across time horizons. We begin from the premise that
connectedness is not a uniform phenomenon: while certain disturbances
propagate rapidly and dissipate, others may persist and shape longer-run
interdependence among sectors. Accordingly, our aim is to provide a
horizon-sensitive  characterization ~ of  inter-industry  volatility
connectedness, thereby offering evidence that is directly relevant to risk
monitoring, diversification, and portfolio rebalancing within the TSE.
To this end, we compile daily industry index data spanning Farvardin 1394
to Shahrivar 1400 (March 2015 to September 2021) and construct volatility
measures for each industry at the daily frequency. In line with established
practice, we employ the Garman-Klass (1980) estimator to extract daily
volatility information from observed price dynamics. Prior to estimating
the connectedness system, we examine key distributional and time-series
properties of the constructed volatility series. The diagnostics reported in
the study indicate non-normality and heavy-tailed behavior—features that
are consistent with financial volatility—while the stationarity tests confirm
that the volatility series satisfy the requirements for multivariate modeling
and variance decomposition.

Methodology

Methodologically, our study departs from purely aggregate measures of
connectedness by explicitly quantifying spillovers within distinct
investment horizons. While generalized forecast error variance
decomposition (FEVD) has been widely adopted to measure
connectedness, standard implementations typically yield a single summary
measure that does not distinguish short-lived spillovers from persistent,
longer-run linkages. To address this limitation, we adopt the time-
frequency framework of Barunik and Kiehlik (2018) based on spectral
variance decomposition, which enables us to allocate connectedness to
frequency bands and interpret them as horizon-specific components.
Consistent with the paper’s specification, we define short-term
connectedness as 1-4 days, medium-term as 4-10 days, and long-term as
more than 10 days. This design allows us to test, in a structured manner,
whether volatility transmission in the TSE is primarily a short-horizon
contagion mechanism or whether it reflects more enduring cross-industry
dependence.

In addition, we acknowledge the practical challenges associated with
estimating multivariate dynamics in settings where the system dimension
and parameter space may become sizeable. Standard VAR estimation can
suffer from instability and overfitting, which may in turn contaminate
variance decompositions and connectedness indices. To strengthen the
reliability of the empirical results, our study incorporates a hierarchical
(reqularized) VAR strategy aligned with high-dimensional VAR ideas
discussed in the paper. This approach is introduced to improve forecast
performance and deliver more stable decomposition outcomes. Finally,
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because connectedness measures—even when horizon-decomposed—do
not by themselves establish directional predictive relationships, we
complement the connectedness analysis with Granger causality tests. This
additional step is intended to enrich interpretation by identifying
statistically significant lead—lag linkages among industries and providing
evidence on the direction of information flow.

Our empirical findings first present a horizon-specific map of inter-
industry connectedness. A central result of the study is that short-term
spillovers constitute the dominant component of total connectedness in the
TSE industry network. In other words, cross-industry volatility
transmission appears to be concentrated in shorter horizons, with shocks
propagating relatively quickly rather than remaining strongly coupled over
longer periods. When moving from the short horizon to the medium and
long horizons, we observe a marked decline in overall connectedness,
indicating that long-horizon spillovers are comparatively weaker. This
pattern is consistent with an interpretation in which sector-level
disturbances tend to be transmitted through short-run channels—such as
rapid repricing and sentiment-driven adjustments—rather than through
persistent long-run volatility co-movement.

A second robust finding concerns the importance of within-industry
volatility dynamics. Across horizons, a substantial share of each industry’s
forecast error variance is attributable to its own shocks, implying that
idiosyncratic sectoral factors remain influential even in the presence of
measurable cross-industry spillovers. This result has two implications for
interpretation. First, it cautions against attributing industry volatility
primarily to system-wide contagion: while spillovers are meaningful—
particularly in the short horizon—industries retain distinct volatility
drivers. Second, it underscores the continuing value of sector-specific
information for forecasting and risk management, because the explanatory
power of own shocks persists across short, medium, and long horizons.

Recognizing that connectedness in financial markets is rarely constant
over time, we extend the analysis from static measures to dynamic
connectedness. The paper implements a rolling-window design (reported
as a 150-day window) to track the evolution of connectedness through the
sample period. The dynamic results reinforce the horizon decomposition:
short-horizon connectedness remains higher on average than medium- and
long-horizon connectedness. More importantly, the time-varying evidence
shows that connectedness is state-dependent, rising sharply during
episodes characterized in the paper as heightened market excitement. In
particular, the reported trajectories indicate pronounced increases in
connectedness during periods around mid-1398 and early-1399, suggesting
that inter-industry transmission intensifies when the market environment
becomes more turbulent. This finding aligns with the broader interpretation
that market stress tends to tighten the volatility network, increasing the
likelihood that shocks originating in one sector are rapidly transmitted to
others.

To further refine the interpretation of spillover patterns, we employ
Granger causality tests as a complementary tool. While connectedness
indices provide a quantitative measure of interdependence, causality
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testing highlights where statistically meaningful predictive relationships
exist between industry volatility series. The study reports a set of
significant causal linkages among industries, including economically
interpretable relations such as interactions involving construction-related
sectors, insurance and banking, as well as other cross-sector pairs listed in
the paper’s results and appendix. Importantly, we treat these causality
findings as complementary rather than substitutive: they do not replace the
connectedness framework, but they add a directional dimension that
supports clearer interpretation of the empirical network structure.

Conclusion

Taken together, our results provide a horizon-aware view of systemic
volatility transmission across TSE industries. The dominance of short-
horizon spillovers suggests that risk monitoring and hedging should
prioritize short-term transmission channels, especially during periods of
heightened market excitement when connectedness intensifies.
Meanwhile, the persistent importance of own-industry shocks implies that
diversification and risk control should remain grounded in sector-level
analysis rather than aggregate market indicators alone. Finally, a key
direction for future research is to test whether positive versus negative oil
shocks have asymmetric effects on horizon-specific connectedness in the
Iranian market.
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