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Abstract:

Systematic risk plays a critical role in the assessment and management of financial assets and is increasingly influenced by information flow
and investor behavior, both of which must be properly identified. Accordingly, this study, with a focus on the Tehran Stock Exchange,
sought—for the first time in Iran—to examine the effect of sentiment conveyed through news on the variations in realized beta coefficients
of companies. The approach of this research is applied and mixed-method (quantitative and qualitative), and the data were collected from
a purposive sample of 74 companies across 10 stock market industries during the years 2020 to 2023. Key variables were extracted from
daily news using artificial intelligence technologies and natural language processing methods, and the analysis was performed using a
dynamic panel econometric model with fixed effects. The results revealed that positive sentiment derived from news significantly reduces
the systematic risk of companies on the day the news is released; whereas news silence and high tonal similarity between company-specific
news and general market news increase systematic risk. Additionally, daily trading volume—as an indicator of liquidity—was found to have
a decreasing effect on beta. Therefore, systematic risk is not only influenced by economic factors but is also strongly dependent on the
quality and tone of disseminated information. These findings offer novel insights into the dynamics of systematic risk in Iran’s capital market
based on informational and behavioral factors.
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Extended Abstract

Introduction

Systematic risk, often measured through the beta coefficient (B), constitutes a fundamental component of modern asset
pricing theories and portfolio management frameworks. Unlike unsystematic risk, which is specific to individual firms and can
be mitigated through diversification, systematic risk stems from macroeconomic, political, and financial forces that affect the
entire market. The Capital Asset Pricing Model (CAPM) considers B a central parameter that quantifies an asset’s sensitivity
to overall market movements, linking expected returns with market risk exposure (Abad, 2025; Asimit & Li, 2017). Traditional
asset pricing models usually assume that beta remains relatively stable over time; however, growing empirical evidence
reveals that B is, in fact, dynamic and responsive to information flow and investor sentiment (He, 2022; Kadan et al., 2015).
In recent years, researchers have increasingly focused on the influence of media sentiment and unstructured news data on
market behavior and asset risk profiles (Donadelli et al., 2017; Jacobs et al., 2019; Silva & Machado, 2019).

Behavioral finance perspectives argue that investor responses to market stimuli are often emotional and may be
influenced by the tone and framing of news, leading to market anomalies and short-term volatility (Bakir & McStay, 2018;
Curatola et al., 2016). Positive news tends to moderate risk perceptions and reduce volatility, while negative news has the
opposite effect—often exacerbating market fluctuations (Giannone, 2021; Uhl, 2018). Further, the degree of similarity
between firm-specific news and industry-wide or macro-level news narratives can modulate the strength of this influence,
fostering information contagion and collective market behavior (Schwenkler & Zheng, 2019; Weber & Muessig, 2018). These
dynamics are even more pronounced in emerging markets like Iran, where limited transparency, political uncertainty, and
high retail investor dominance create fertile ground for news-driven volatility (Gorayli Nezhad Fomeshi et al., 2024;
Kordestani & Asoudeh, 2024).

Despite significant international progress in integrating textual sentiment analysis and machine learning into financial
econometrics, there is a dearth of such studies within the Tehran Stock Exchange (TSE). Most domestic research in Iran has
focused on traditional variables such as leverage, earnings, and firm size in explaining stock returns and risk (Diyanati Dilami
& Khodakarami, 2017; Nasseri et al., 2016). This study addresses that gap by examining how firm-level news sentiment,
sectoral similarity, and information silence influence realized beta within the TSE, leveraging artificial intelligence (Al) tools
to extract and quantify emotional tone from unstructured textual data. The theoretical foundation draws from the Uncertain
Information Hypothesis (Kelly et al., 2019), which posits that unanticipated information—regardless of content—triggers
elevated perceived risk due to investor conservatism. It also incorporates media sentiment theories that frame news content
as a key driver of systematic market fluctuations (Liu, 2018; Wang & Zhu, 2024).

Methods and Materials

This applied research employs a mixed-method approach, integrating quantitative econometric modeling with qualitative
textual sentiment analysis. The study population consists of companies listed on the Tehran Stock Exchange between 2020
and 2023. A purposive sampling method was used to select 74 firms across 10 key industries, excluding financial
intermediaries and firms with insufficient data. The data comprise two components: structured financial variables (daily
returns, trading volume, value of transactions) and unstructured textual data (daily firm-specific news).

To quantify sentiment, a Python-based natural language processing (NLP) pipeline incorporating Latent Dirichlet Allocation

(LDA) was developed. News sentiment (NS) was scored on a scale from -2 (strongly negative) to +2 (strongly positive). Sectoral
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sentiment (SN) and market similarity (MS) indices were also constructed to capture intra-industry tone alignment. All
variables were compiled into a dynamic panel dataset and analyzed using a fixed-effects panel regression model, which
accounts for firm-level heterogeneity and autocorrelation in beta values. Pre-estimation tests, including the Levin—Lin—Chu
unit root test and Kao cointegration test, were conducted to validate model assumptions.

Findings

Descriptive statistics showed that the average realized beta across firms was 0.66, indicating moderate sensitivity to
market fluctuations, with a right-skewed distribution. Daily stock returns exhibited high kurtosis and skewness, reflecting the
prevalence of extreme price shocks. The average news sentiment was negative, and market similarity values clustered toward
higher alighment, suggesting a general prevalence of homogeneous news tones.

Regression results from the fixed-effects dynamic panel model revealed several key insights. First, lagged beta was the
most statistically significant predictor of current beta, with a coefficient of 1.035, confirming persistence in risk behavior over
time. Second, firm-specific news sentiment (NS) had a significant negative impact on beta (coefficient: —0.049, p < 0.01),
indicating that positive news leads to immediate risk reduction. Conversely, market similarity (MS) showed a significant
positive relationship with beta (coefficient: 0.024, p < 0.01), implying that conformity with broader market narratives
amplifies systematic risk.

Among the control variables, daily trading volume (TVOL) negatively impacted beta (coefficient: —0.059, p < 0.05),
consistent with the liquidity-risk mitigation hypothesis. In contrast, sectoral sentiment (SN) and transaction value (TVAL) were
statistically insignificant. A dummy variable capturing "news silence" (DUMY) was positively associated with beta (coefficient:
0.059, p < 0.01), suggesting that firms that withheld news experienced higher systematic risk. The model's adjusted R? was
0.80, indicating strong explanatory power, while the Durbin—Watson statistic fell within the acceptable range, confirming
minimal autocorrelation.

Discussion and Conclusion

The results of this study substantiate the hypothesis that firm-level news content and informational asymmetries
significantly influence systematic risk profiles in emerging markets. The inverse relationship between positive news sentiment
and beta supports behavioral finance assertions that emotionally favorable information reduces investor uncertainty and
moderates volatility. These findings align with prior international studies, such as those by (Silva & Machado, 2019) and
(Giannone, 2021), who documented similar short-term risk reductions in response to positive news disclosures.

Meanwhile, the strong positive effect of market similarity on beta suggests that informational homogenization, rather
than diversification, may dominate firm-specific narratives. When company news aligns closely with industry or market-wide
discourse, it tends to amplify systemic contagion and increase exposure to aggregate shocks. This observation is consistent
with (Schwenkler & Zheng, 2019), who emphasized the role of news networks in spreading distress across interconnected
firms.

Another key insight pertains to the role of silence as a risk amplifier. The positive effect of news silence on beta suggests
that opacity breeds investor suspicion and increases market sensitivity to firm value, especially in low-transparency
environments like the TSE. This outcome resonates with the findings of (Weber & Muessig, 2018) and (Zhou et al., 2022), who

identified non-disclosure as a precursor to perceived uncertainty and subsequent risk elevation.
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The inverse relationship between trading volume and beta corroborates established theories on liquidity and market
efficiency, notably the notion that higher liquidity reduces transaction costs and stabilizes price movements. This is in line
with earlier work by (Nawaz et al., 2017) and (Clements & Liao, 2020), who highlighted the buffering effect of market liquidity
on systematic volatility.

In conclusion, this research provides robust empirical evidence that systematic risk in the Iranian capital market is not
solely governed by traditional financial variables, but is intricately linked to the emotional and informational landscape
shaped by daily news. It underscores the necessity of integrating Al-based textual analysis into financial risk assessment
frameworks and calls for enhanced transparency and proactive information management by firms operating in emerging
markets.
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