Machine-learning analysis reveals conditional role of ESG in mitigating financial anomaly risk in Thai firms
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A study of Thai listed companies suggests that financial anomaly risk is associated with weaker conservative reporting, while ESG engagement appears to play a conditional and uneven role rather than acting as a blanket safeguard. Using data from firms on the Stock Exchange of Thailand between 2017 and 2023, the research excludes financial institutions and distressed companies and builds a composite anomaly score from ten accounting and performance ratios. It then combines three unsupervised machine-learning methods , Isolation Forest, an autoencoder and a one-class SVM , to identify unusual reporting patterns within each industry-year group.
The paper’s approach builds on a growing body of work showing that unsupervised models can be useful in financial anomaly detection. Earlier research in the financial sector has found that Isolation Forest and autoencoder-based systems can help surface irregular data patterns, while comparative studies in other sectors have also shown the practical value of such techniques for spotting outliers. In the Thai sample, the authors normalise and average the scores from the three models to create a broader measure of financial anomaly risk, aiming to reduce the limitations of any single algorithm.
The study then tests how that risk relates to accounting conservatism through accrual-based, market-based and earnings time-series models. Across those specifications, the results indicate that higher anomaly risk is linked to lower conservatism, particularly when firms face negative cash flows or adverse earnings shocks. The strongest evidence comes from the accrual-based model, where the authors find that firms with more pronounced financial anomalies recognise losses less promptly.
ESG performance does not appear to operate in a consistent way across all measures. In some settings, it seems to offset part of the loss of conservatism associated with anomaly risk, but in others it has little effect. The paper suggests that ESG may function as a state-dependent governance mechanism: in lower-risk situations it can substitute for more conservative reporting, while in higher-risk environments its impact is weaker or statistically insignificant. That pattern is broadly in line with prior studies in Turkey and Malaysia cited by the authors.
The analysis also includes a further test that isolates the governance component within ESG. There, corporate governance appears more clearly linked to conservative reporting than the broader ESG measure, reinforcing the view that internal oversight can matter when firms face higher anomaly risk. The overall conclusion is that accounting conservatism is shaped not just by firm risk, but by the interaction between risk and governance structures, with machine-learning anomaly detection offering a more refined way to identify reporting stress.
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