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This study examines the network structure of Iranian banks and the
mechanisms of risk transmission to improve understanding of
systemic interconnectedness in a bank-based economy with limited
alternative  financial markets. Using the R2-decomposed
connectedness approach, which distinguishes contemporaneous and
lagged spillovers, the study analyzes daily data for 11 listed banks
from February 2020 to April 2025. The results show that nearly 40%
of the total system variance is explained by interbank
interconnectedness, highlighting the importance of network effects in
the banking sector. Dynamic analysis reveals substantial time
variation in connectedness, with a pronounced increase during the
second half of 2023. This escalation coincided with the depreciation
of the national currency, accelerating inflation, contractionary
monetary policy, higher interbank interest rates, and liquidity
pressures associated with fiscal imbalances. During this period, large
banks, particularly Bank Saderat and Bank Tejarat, acted as the main
transmitters of shocks, whereas smaller banks primarily absorbed
disturbances. The findings indicate that monitoring the evolving
structure of interbank connectedness can help policymakers identify
systemically important institutions, assess the propagation of
financial shocks, and strengthen macroprudential oversight. They
also provide practical implications for portfolio management, as
excessive concentration in highly interconnected banks may amplify
systemic risk during episodes of financial stress. Overall, the study
demonstrates that Iran’s banking network is highly dynamic and
sensitive to macroeconomic conditions, emphasizing the value of
time-varying connectedness analysis as a tool for systemic risk
assessment and financial stability monitoring.
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1. Introduction

The 2008 global financial crisis demonstrated how distress in a single institution can
propagate rapidly across an entire banking system, exposing the fragility of highly
interconnected financial networks. This concern is particularly acute in bank-centric
economies where capital markets are underdeveloped and the banking sector bears
the primary burden of credit intermediation and liquidity distribution.

Iran exemplifies this structural configuration. Its financial system is heavily
concentrated in the banking sector, with limited alternative financing instruments.
Persistent macroeconomic pressures, including currency depreciation, elevated
inflation, and liquidity stress from fiscal imbalances, are compounded by
international financial sanctions that constrain correspondent banking and
concentrate interbank activity among a small number of dominant institutions. These
conditions make the Iranian banking network susceptible to systemic contagion, yet
the dynamics of interbank connectedness in this context remain underexplored.
Existing domestic studies have relied predominantly on static measures such as
cannot capture the temporal evolution or directional decomposition of risk
transmission. This study addresses that gap by applying the R2-decomposed
connectedness framework of Balli et al. (2023) to daily return data from 11 listed
Iranian banks over the period February 2020 to April 2025. The framework explicitly
separates contemporaneous (short-run) from lagged (long-run) spillover effects,
enabling a richer characterization of how shocks propagate through the network over
time.

The analysis of financial connectedness builds on the variance decomposition
approach of Diebold and Yilmaz (2009, 2012, 2014), which uses forecast error
variance decompositions from VAR models to measure directional spillovers.
Subsequent advances have incorporated time-varying parameter structures
(Antonakakis et al., 2020), quantile dependencies (Zaidi et al., 2023), and frequency-
domain decompositions. Network-based methods have further enabled identification
of systemically central nodes and asymmetric transmission patterns.

Studies across developed and emerging markets consistently find that large, centrally
positioned banks transmit more shocks than they absorb, while peripheral
institutions function primarily as receivers. In bank-dominated emerging economies,
this asymmetry is amplified by the absence of cross-sector risk diversification.
Within Iran, prior research has documented rising systemic correlation among listed
banks (Shahdani et al., 1401) and identified bank size as a key determinant of
systemic exposure (Radfar et al., 1399), but no study has decomposed the temporal
dimension of connectedness into contemporaneous and lagged components. The
present study fills this gap using the R2 decomposed connectedness approach, which
provides unbiased, computationally tractable estimates within a unified
nonparametric framework.
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2. Methodology

The dataset comprises daily closing returns for 11 banks listed on the Tehran Stock
Exchange, spanning February 2020 to April 2025. Returns are computed as
logarithmic first differences of dividend- and rights-adjusted prices. The sample was
selected to cover major episodes of currency volatility, monetary tightening, and
interbank liquidity stress.

The empirical model is a VAR(1) system with contemporaneous effects.
Connectedness is quantified via R? decomposition following Balli et al. (2023): the
total R2 of each bank's return equation is decomposed into a contemporaneous
component and a lagged component using principal component analysis to
orthogonalize regressors before attribution. The Total Connectedness Index (TCI) is
the cross-sectional average of individual R2 values, bounded between zero and one,
and is partitioned into TCI-contemporaneous and TClI-lagged. Directional indices
(TO and FROM) identify each bank's role as net transmitter or receiver, with the
NET statistic (TO minus FROM) determining sign. Rolling-window estimation with
a 200-day window recovers time-varying dynamics. All pre-estimation diagnostics
confirm stationarity (Elliott et al., 1996), non-linearity in squared residuals, and the
absence of high-order autocorrelation.

3. Result and Discussion

The mean Total Connectedness Index over the full sample is 40.31%, indicating that
approximately two-fifths of total return variance is attributable to interbank network
interactions. Decomposition reveals that 24.29 percentage points originate from
contemporaneous co-movements, while 16.02 percentage points reflect lagged
transmission. This 60/40 split confirms that short-run reactive propagation
dominates, though the lagged component is non-trivial.

Dynamic TCI estimates show meaningful time variation. Connectedness increased
sharply during the second half of 2023, coinciding with currency depreciation, rising
interbank rates, monetary policy tightening, and liquidity stress from fiscal
imbalances. These events compressed the effective diversification of the banking
network and drove returns into tighter co-movement.

At the institution level, Bank Saderat and Bank Tejarat emerge as the dominant net
transmitters, with TO indices of 54.3 and 53.0 against FROM values of 49.7 and
48.5, yielding positive NET scores of approximately 4.5 in both cases. Bank Mellat
also registers a positive NET score. In contrast, Middle East Bank, Sina Bank, and
Post Bank record the most negative NET values (approximately -3.05 and -2.74),
identifying them as net absorbers of network disturbances. These smaller institutions
exhibit higher FROM than TO scores across both contemporaneous and lagged
dimensions.

The concentration of transmitter roles in a small number of large, state-linked banks
reflects the structural features of Iran's bank-centric financial system. When capital
market alternatives are limited, the interbank network bears a disproportionate share
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of liquidity distribution, making large institutions both indispensable and
systemically consequential. The sharp rise in connectedness during 2023 is
consistent with international evidence that macroeconomic stress reduces effective
diversification and amplifies network transmission. The relatively high share of
contemporaneous connectedness in Iran (approximately 60% of total TCI)
distinguishes this system from more developed financial markets, where cross-sector
diversification can absorb a larger share of idiosyncratic banking shocks. Robustness
checks using Pearson, Spearman, and Kendall correlation specifications confirm that
temporal patterns and institutional rankings are stable across alternative
distributional assumptions.

4. Conclusion and Policy Implications

This study applies the Rz decomposed connectedness methodology to the Iranian
banking system for the first time. Three substantive conclusions emerge. First,
interbank connectedness is moderate on average (TCI approximately 40%) but
meaningfully time-varying, with sharp intensification during macroeconomic stress
episodes. Second, the network is structurally asymmetric: Bank Saderat and Bank
Tejarat function as primary shock transmitters, while smaller institutions are net
absorbers. Third, contemporaneous propagation dominates lagged transmission,
indicating that systemic dynamics in the Iranian banking sector are reactive and rapid
rather than persistent.

These findings support the following policy recommendations. Prudential oversight
should impose enhanced capital and liquidity requirements on systemically central
institutions, given their demonstrated capacity to amplify network-wide shocks. The
Central Bank of Iran should incorporate real-time connectedness monitoring into its
macroprudential toolkit to provide early warning of rising systemic stress. At the
portfolio level, investors should exercise caution regarding concentrated exposures
to centrally positioned banks during periods of elevated macroeconomic volatility,
as within-sector diversification offers limited protection when network
connectedness is high. Structurally, deepening capital markets and expanding non-
bank financing instruments would reduce the banking sector's systemic monopoly
on credit intermediation and lower the transmission capacity of idiosyncratic shocks.
Future research should formally incorporate macroeconomic conditioning variables
into the connectedness model and extend the analysis to non-bank financial
intermediaries to provide a more complete picture of systemic risk in Iran's financial
system.
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