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Objective: This study aims to develop a model for evaluating risk
disclosure quality based on the likelihood of alignment between risk
disclosure and the company’s actual risk status.

Method: The research model is designed and estimated using a Hidden
Markov Chain model and the Markov Chain Monte Carlo algorithm. Data
from 150 listed companies active on the Tehran Stock Exchange were used.
The data from 2013 to 2019 were applied for training and estimating the
model, while the data from 2020 to 2022 were used to assess the model’s
predictive accuracy.

Results: Systematic risk indicators (beta), stock return volatility, the ratio
of export revenue to total revenue, and operating cash flow volatility are
influential factors affecting the likelihood of alignment between risk
disclosure and firms’ actual risk status. Furthermore, liquidity ratio,
operating leverage, financial leverage, and firm size have a negative
relationship with risk disclosure quality when the company is in a low-risk
state.

Conclusion: The proposed model can serve as an appropriate foundation
for analyzing and predicting risk disclosure patterns and for improving the
quality of information provided to financial statement users. The model also
predicts the effect of risk indicators on the likelihood of increased risk
disclosure in consecutive periods. This suggests that companies tend to
increase their level of risk disclosure regardless of their actual risk
conditions, which leads to lower-quality risk disclosure.
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Introduction

The primary aim of this research is to develop a comprehensive and robust model for
evaluating the quality of risk disclosure by assessing the alignment probability between the
disclosed risk information and the actual risk state of the firm. This research seeks to address and
fill existing gaps in current methodologies for assessing risk disclosure, which often depend
heavily on subjective interpretations and limited quantitative measures. Traditional models
typically focus on qualitative assessments or simple quantitative counts of disclosed items, which
may not accurately reflect the true risk state of a firm. By leveraging a more quantitative and
systematic approach, this research aims to overcome these limitations and provide a more
objective and precise evaluation framework. The proposed model utilizes the Hidden Markov
Chain method to analyze and predict risk disclosure patterns, drawing on a comprehensive set of
risk indicators derived from firms' financial data. By incorporating advanced statistical
techniques, such as the Markov Chain Monte Carlo algorithm, the model can dynamically assess
the alignment between disclosed risks and actual risk conditions. This approach not only
enhances the accuracy of risk disclosure assessments but also reduces the subjectivity involved
in traditional methods. Ultimately, this research aims to provide a valuable tool for investors,
regulators, and other stakeholders who rely on accurate risk disclosures to make informed
decisions. By offering a more reliable and detailed understanding of a firm's risk profile, the
model is expected to contribute significantly to the fields of financial analysis and corporate
governance, promoting greater transparency and accountability in corporate risk reporting.

Method

To develop this research model, the Hidden Markov Chain (HMC) method is employed to
analyze and predict the patterns of risk disclosure and the firm's actual risk state based on
various risk indicators. The study utilizes the Markov Chain Monte Carlo (MCMC) algorithm
to process and analyze annual data from 150 listed and active firms on the Tehran Stock
Exchange over the period from 2013 to 2019. This extensive dataset is used to train and
estimate the model, ensuring a robust and reliable foundation for the analysis. To evaluate the
model’s prediction accuracy, additional data from 2020 to 2022 is utilized, allowing for an
assessment of its performance over time and under different market conditions. Key risk
indicators considered in this study include beta, stock return volatility, export revenue ratio,
and operating cash flow volatility. These indicators are crucial for understanding the firm’s risk
profile and the alignment between disclosed risk and actual risk. Additionally, other factors
such as liquidity, operating leverage, financial leverage, and firm size are analyzed to provide
a comprehensive view of the variables influencing risk disclosure quality. By incorporating
these diverse risk indicators and leveraging advanced statistical methods, the research aims to
create a robust model for evaluating and improving the quality of corporate risk disclosures.

Results

The analysis of the data from 150 listed firms on the Tehran Stock Exchange reveals
significant insights into the factors that influence the alignment between risk disclosure and the
firm’s actual risk state. Key risk indicators, including beta, stock return volatility, export
revenue ratio, and operating cash flow volatility, are found to enhance the likelihood of
alignment between disclosed risk information and the firm's true risk profile. This positive
alignment indicates an improvement in the quality of risk disclosure, as these indicators provide
a more accurate representation of the firm's risk status. Conversely, other factors such as
liquidity, operating leverage, financial leverage, and firm size tend to reduce the quality of risk
disclosure under certain conditions, indicating a potential misalignment between the disclosed
information and the firm's actual risk state. The evaluation of risk disclosure quality across the
sampled firms reveals an average alignment probability of 43% between the disclosed risk
levels and the firm's actual risk state. This moderate alignment percentage underscores the
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challenges firms face in achieving high-quality risk disclosure. However, the model's
prediction error test indicates a high level of prediction accuracy, validating the effectiveness
of the Hidden Markov Chain method in assessing risk disclosure quality. This high prediction
accuracy demonstrates the model's robustness and reliability in analyzing and predicting risk
disclosure patterns, providing a valuable tool for stakeholders to better understand and evaluate
the quality of risk disclosures. The findings suggest that while certain risk indicators can
enhance disclosure quality, there is still significant room for improvement to ensure that
disclosed risk information accurately reflects the firm's actual risk state.

Conclusions

The increasing importance of corporate risk disclosure has highlighted significant gaps
between disclosed risk information and the information required by users to assess a company’s
risk profile. This study presents a quantitative model based on Hidden Markov Chain analysis
to evaluate risk disclosure quality according to its alignment with the firm's actual risk state.
Key findings indicate that risk indicators such as beta, stock return volatility, export revenue
ratio, and operating cash flow volatility significantly influence the quality of risk disclosure.
The model's accuracy suggests it can effectively predict changes in disclosure levels and assess
their alignment with actual risk. The study reveals that companies often increase risk disclosure
regardless of their actual risk state, resulting in low-quality and misaligned information. This
misalignment can reduce the relevance and reliability of accounting information and potentially
increase perceived risk among users. The research highlights the need for managers to align
risk disclosures with the company's risk state to improve information quality and recommends
regulatory attention to develop precise disclosure guidelines. Future research should explore
different risk indicators and factors influencing risk disclosure alignment, particularly in the
context of evolving reporting requirements and specific sectors like financial industries.
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