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Abstract

Previous research on corporate financial distress has predominantly relied on financial statements as
primary sources of information. However, financial data reflect end-of-period operating outcomes; consequently,
prediction models constructed from such data often issue warnings only after financial conditions have
substantially deteriorated and may misclassify short-term operational fluctuations as structural risks. Corporate
distress is not an instantaneous event but a cumulative process that develops over time. Accordingly, reliance on
a single-period financial condition makes it difficult to identify early risk signals during the initial stages of a
crisis. To capture early changes in the development of financial distress, this study analyzes multiperiod financial
information and incorporates non-financial indicators that reflect governance and operational abnormalities.
Specifically, negative event variables from the Taiwan Sustainability Ratings were employed as event-based risk
indicators. While financial statements represent the end-of-period status of operating performance and capital
structure, negative events directly reveal governance disorder and managerial problems such as regulatory
violations and penalties, litigation disputes, default risk, and major labor conflicts. These events typically occur
before observable financial deterioration and may gradually translate into financial pressure through multiple
channels, including declining creditworthiness, worsening financing conditions, contracting trading relationships,
and increased regulatory costs. Ultimately, this leads to liquidity strain and capital structure impairment. When
negative events persist across multiple periods or intensify in severity, they indicate the continuity of underlying
problems and form an observable trajectory of risk accumulation, thereby compensating for the delayed
responsiveness of financial statements to early changes. Based on this risk formation mechanism, this study
develops an early warning framework that integrates multiperiod financial indicators, negative-event signals, and
intertemporal dynamic features, conceptualizing corporate distress as a time-accumulating process rather than a
single-year state assessment. Using data on Taiwanese listed firms from the Taiwan Economic Journal database
for 2016-2024, three-year rolling temporal features were constructed, and a gradient-boosting decision tree
classifier was applied. The empirical results show that three-year data significantly improve out-of-sample
identification performance compared with one-year data, with the Area Under the Curve(AUC) increasing from
0.8837 to 0.9222. Feature importance analysis further indicates that negative event variables contribute more to
prediction than most traditional financial ratios and tend to emerge earlier than financial deterioration, suggesting
that governance and operational abnormalities are first captured by event signals during crisis formation,
whereas financial indicators provide confirmation at later stages. Overall, this study proposes a monitoring
framework characterized by “event signals for early warning and financial trends for subsequent confirmation.”
The findings demonstrate that corporate financial distress follows an observable developmental trajectory and

provides empirical evidence relevant to regulators, investors, and corporate risk management practices.

Keywords: corporate financial distress, machine learning, ESG ( Environmental, Social, and Governance ) ,
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GBI K SRR A B 2 1

E BT AT

84

min_split_gain 0.0 n_jobs -1
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@ [random_state 42 MR P Z S T R o
max_features None
verbose 0
max_leaf nodes None 4.3 SRR
warm_start False
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