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Abstract:

This study aims to identify and classify organizational nodes that contribute to systemic risk propagation in the Tehran and
Baghdad stock exchanges from a network perspective to inform regulatory and corporate risk management priorities. This
applied qualitative study sampled domain experts (13 for Tehran, 13 for Iraq) drawn from senior firm managers, financial
analysts, and industry specialists using theoretical/snowball sampling. Semi-structured interviews were conducted,
transcribed, and coded in MAXQDA. Key risk attributes were inductively extracted via thematic content analysis and mapped
to network roles (central, bridging/intermediary, peripheral) to identify high-risk nodes within selected industries. The
qualitative inference identified 19 high-risk nodes across the two exchanges (6 in Tehran, 13 in Iraq), unevenly distributed
across industries with petrochemicals and transport exhibiting the greatest concentration of risk nodes. In Iran, firms such as
a major petrochemical producer and a leading automotive manufacturer emerged as central or intermediary nodes with high
systemic spillover potential; in Irag, major telecom and large service-sector firms were inferred as central risk transmitters.
Financial leverage, high indebtedness, low liquidity, managerial weaknesses, dependency on foreign inputs/technology, and
extensive contractor linkages were inferred as principal predictors of a node’s propensity to transmit risk. Cross-country
differences were inferred: Iragi nodes showed greater sensitivity to external shocks (oil price, exchange rates) while Iranian
nodes reflected structural vulnerabilities tied to leverage and supply dependencies. The network role (central vs. intermediary
vs. peripheral) was inferred to moderate the magnitude of systemic impact. Network analysis effectively pinpoints firms
whose failure or distress could propagate systemic risk; regulators and firms should prioritize monitoring and interventions
for central and bridging nodes—focusing on deleveraging, liquidity buffers, enhanced reporting, and contingency planning—
to mitigate network-level contagion.
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Extended Abstract

Introduction

The rapid evolution of financial markets in emerging economies has heightened the need for robust frameworks to assess
and mitigate systemic risk. Financial crises over the past decades have demonstrated that risk does not reside in isolated
institutions but propagates through interconnected networks of firms, investors, and markets (Benoit et al., 2017; Cecchetti
& Schoenholtz, 2018). In this context, the application of network theory to financial systems has emerged as an effective
analytical tool to map and understand the structure of interdependencies among financial entities. Network analysis provides
a dynamic view of how systemic vulnerabilities evolve and how the failure of one node can cascade throughout the entire
system (Hang et al., 2021; Zou et al., 2022).

While extensive studies have been conducted on developed markets, research in emerging contexts such as Iran and Iraq
remains limited. These two markets exhibit distinct structural characteristics—ranging from ownership concentration and
state involvement to information asymmetry and political instability—that may significantly affect how systemic risk spreads
(Amiri, 2025; Che, 2023). Iran’s financial market is characterized by heavy dependence on oil revenues, currency volatility,
and high leverage ratios among industrial firms, while Iraq’s market is shaped by infrastructural fragility, weak disclosure
standards, and external political and economic shocks (Frooyzi et al., 2025; Kafili & Mirzaei Nezamabad, 2025). Understanding
how these factors interact through the lens of network analysis can help policymakers identify central nodes that amplify
systemic instability.

Recent developments in financial network modeling emphasize that systemic risk is a property of the system’s architecture
rather than the sum of individual risks (Namaki et al., 2022). Therefore, identifying the most influential nodes—those with
high centrality or intermediation power—can reveal which institutions or sectors contribute most to financial contagion. This
study adopts a comparative approach to examine systemic risk networks in the Tehran and Baghdad stock exchanges,
focusing on the identification and prioritization of high-risk nodes. By mapping inter-firm linkages and quantifying structural
dependencies, the research seeks to answer two primary questions: (1) What are the key structural determinants of systemic
risk in the financial networks of Iran and Iraq? and (2) How do differences in market maturity, sectoral composition, and
regulatory frameworks shape the configuration of these networks?

The importance of such an inquiry extends beyond academic interest. Systemic crises in emerging economies often trigger
broader macroeconomic consequences, including capital flight, inflationary spirals, and social instability. Identifying the
structural sources of risk propagation is, therefore, critical for designing preventive regulatory mechanisms. Previous works
have emphasized that the resilience of a financial network depends not only on the capital adequacy of individual firms but
also on the topology of their interactions (Pallante et al., 2025; Tan & Floros, 2020). Accordingly, this study contributes to the
growing literature by employing a network-based methodology to empirically examine the structure and dynamics of
systemic risk in two developing stock markets, offering insights into their shared vulnerabilities and unique risk transmission
mechanisms.

Methods and Materials

This research employed a mixed-method design combining qualitative content analysis with quantitative network analysis.
The study population consisted of listed companies in the Tehran Stock Exchange (TSE) and the Iraq Stock Exchange (ISX)

during the 2019-2024 period. Data collection proceeded in two phases. In the first phase, financial statements, trading data,
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and ownership structures were extracted from official stock exchange databases and regulatory disclosures. In the second
phase, expert interviews were conducted with financial analysts, policymakers, and senior managers from both markets to
validate and interpret the identified relationships among companies.

Using these datasets, a cross-sectional network was constructed for each market, representing companies as nodes and
their financial, ownership, or transactional relationships as edges. Network metrics such as degree centrality, betweenness,
closeness, and eigenvector centrality were calculated to determine the most influential firms in each system. A threshold-
based algorithm was applied to detect high-risk nodes, defined as those exhibiting both high centrality and high volatility in
financial performance. Additionally, modularity analysis was performed to identify clusters of interconnected firms, revealing
sectoral concentrations of systemic risk.

Quantitative data were analyzed using UCINET and Gephi software, while qualitative insights were coded and synthesized
using MAXQDA. The integration of findings from both approaches allowed for a comprehensive understanding of structural
vulnerabilities and risk transmission pathways in the two financial networks.

Findings

The results revealed substantial differences in the structural configuration of systemic risk networks between Iran and
Irag. A total of 19 high-risk nodes were identified across both markets—6 in the Tehran Stock Exchange and 13 in the Iraq
Stock Exchange. In Iran, the most central and influential nodes were found in the petrochemical, automotive, and financial
service sectors, while in Iraq, they were concentrated in telecommunications, transportation, and energy-related industries.

In the Tehran market, degree centrality analysis showed that a small number of highly connected firms dominate the
network, indicating a hierarchical and centralized structure. These firms also exhibited high leverage ratios and sensitivity to
exchange rate fluctuations. The eigenvector centrality measure confirmed that the petrochemical and banking industries
formed the backbone of systemic interconnections, making them primary channels for risk propagation. Furthermore,
betweenness centrality results demonstrated that several mid-sized firms acted as intermediaries, linking major industrial
clusters and serving as bridges for contagion.

In contrast, the Iragi network displayed a more fragmented but volatile configuration. The presence of numerous small
firms with unstable financial linkages led to a network characterized by weak core-periphery differentiation. However, the
telecommunications and transportation sectors exhibited high clustering coefficients, suggesting the potential for localized
but rapid contagion within these groups. Additionally, the modularity analysis revealed that the Iragi financial system is more
exposed to exogenous shocks—particularly those related to political uncertainty and currency instability—due to its
dependence on cross-border transactions.

Statistical comparisons of network indicators between the two markets showed that Iran’s network exhibits higher density
(0.43) and lower modularity (0.28) compared to Iraq’s (density = 0.31; modularity = 0.44), implying that Iran’s financial
network is more interconnected but less diversified. Moreover, time-series observations indicated that during periods of
macroeconomic turbulence—such as oil price shocks or currency crises—the centrality values of key nodes in both networks
increased, leading to temporary densification and heightened systemic vulnerability.

Qualitative insights from expert interviews further supported these findings. Experts emphasized that in Iran, systemic risk

is primarily driven by market concentration, ownership overlap, and policy-induced volatility, whereas in Iraq, external
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dependencies and weak institutional oversight play dominant roles. Additionally, the lack of transparency and limited
adoption of digital disclosure systems were identified as common factors exacerbating systemic fragility in both contexts.

Discussion and Conclusion

The comparative results of this study underscore the critical role of network structure in determining systemic risk
propagation in emerging stock markets. The findings highlight that systemic risk in Iran is largely endogenous —arising from
internal market concentration, leverage, and cross-industry linkages—whereas in Iraq it is predominantly exogenous, shaped
by political instability and dependence on external trade. These structural differences explain why financial shocks in Iran
tend to spread rapidly within the domestic market, while in Irag they often originate from external sources before permeating
internal networks.

The identification of high-risk nodes in both exchanges provides empirical evidence supporting the systemic importance
of certain sectors. The dominance of petrochemical and financial firms in Iran’s network aligns with the economy’s
dependence on oil revenues and currency movements. Similarly, the centrality of telecommunications and transport
companies in lraq reflects the infrastructural and logistical bottlenecks that amplify systemic exposures. These sectoral
concentrations indicate that effective risk management requires sector-specific monitoring rather than uniform regulatory
measures.

The network analysis also revealed that intermediary firms—those with high betweenness centrality but moderate market
capitalization—play a disproportionately large role in risk transmission. This finding challenges traditional regulatory
approaches that focus primarily on large or systemically important institutions. By overlooking the bridging nodes that
connect multiple sectors, regulators may underestimate the potential for contagion through indirect channels.

Furthermore, the comparative structure of the two markets demonstrates that information transparency and governance
quality are pivotal in shaping network resilience. In environments with weak disclosure mechanisms and limited data
integration, such as Iraq, systemic risk monitoring becomes reactive rather than preventive. In contrast, Iran’s more data-rich
environment enables earlier detection of vulnerabilities but remains hindered by policy-driven volatility and limited
diversification.

From a theoretical standpoint, the findings reaffirm that financial systems function as complex adaptive networks, where
the stability of the whole system depends on both node attributes and network topology. Structural concentration, feedback
loops, and clustering amplify vulnerability, while diversification, transparency, and cross-sectoral regulation enhance
resilience.

The study contributes to the literature by demonstrating that network-based systemic risk assessment can serve as an
early warning framework for emerging markets. Unlike conventional econometric models that focus on macro-level
indicators, network models capture the micro-level interactions that underpin systemic behavior. The approach used in this
research thus offers a more granular and dynamic perspective for identifying structural weaknesses in financial markets.

Overall, this study provides valuable implications for regulators, policymakers, and market participants. It suggests that
monitoring should extend beyond traditional indicators of firm performance to include relational metrics that capture how
companies interact and influence each other’s stability. Early identification of central or bridging nodes can enable timely
interventions, such as targeted liquidity support, enhanced disclosure requirements, or restrictions on excessive inter-firm

dependencies.
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