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espite the use of various preventive and

control measures, accidents still occur in

industries. Due to the advancement of
technology in industries and their growing
complexity, one of the main challenges of safety
engineering is to prevent accidents through timely
detection of errors and failures in complex systems,
as well as using dynamic risk assessment with high
efficiency. In recent decades, several models have
been presented to predict errors and defects in
systems, which are often based on inputs based on
public data on human, process and mechanical
failure rates, which obviously have high accuracy for
use in various industries. Subsequently, the
preventive strategies designed based on these results
will not be effective in reducing accidents. ' In
industrial ~ processes, there are complex and
multifaceted  systems that perform multiphase
operations characterized by a high level of risk.
Evidence-based major accidents which have occurred
in process industries worldwide over the past three
decades represent losses of billions of dollars. Many

of these incidents are catastrophic leading to

disruptions in the production process. These
incidents have resulted in production loss, property
damage, environmental damage, fatalities and
injuries. However, the most important issue analyzed
is related to major accidents in high-risk industries; it
is the lack of robust risk assessment and prudent risk
management approaches to identify and assess the
risks of major accidents in order to prevent or reduce
them from escalating. Accidents caused by work are
an integral part of the industry. In addition to
physical health, these accidents cause mental health
of the individual and also damages to the employers.
2 Although in the analysis of risks, all risks must be
stated, usually resource limitations prevent from
doing so. For this reason, risk assessment is used.
Risk assessment is a systematic and necessary process
to determine the impact, occurrence and
consequences of human activities on systems with
dangerous characteristics. Risk study is conducted
with the aim of preventing losses and adverse
outcomes of events. ° Risk is a necessary tool to
determine the compliance level of the organization's

performance with the organization's safety policy. In
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general, risk assessment is a systematic process of
identification and comparison focusing on the key
tasks of the organization and examining the threats,
possibilities and consequences of risks. With the
development of artificial intelligence and the
emergence of the era of big data, many researchers
have used machine learning (ML) methods to
conduct extensive research on risk assessment. *
Organizational risk management plays an important
role in the stable performance of financial
institutions at country and abroad. Older evaluation
methods can no longer meet the needs of users in
processing multiple types of data, large number of
users, and high-risk prediction accuracy. > Many
researchers use ML methods. Predictive models for
occupational accidents can be based on statistical
learning or ML. Due to the large volume of data
available, ML replaces the traditional statistical
counterpart in predicting future events used in
various fields such as engineering, medical sciences,
and finance, which provides very useful results.
However, a review of existing research shows that
ML techniques have not been used much in the
analysis of occupational accidents. © These methods,
based on historical data from event reports, or
interviews with employees, ensure their advantages
over conventional statistics in terms of predictive
performance and the importance of predictors with
impact on incident outcomes. ~ The potential
benefits of ML can be seen not only from the ability
to process large amounts of data, but also through: !
their ability to deal with large dimensional problems,
? their flexibility in reproducing the structure of data
generation regardless of complexity, and °
understanding their predictive and interpretive
potential through rule extraction. Due to the
capability of ML techniques, it has been successfully
used in various fields, including the analysis of
occupational accidents. ® The risk assessment model
based on ML has gradually emerged in recent years

and shows its superiority compared to traditional risk

assessment methods. Common modern ML methods
include Kervolutional neural network (KNN),
support vector machine (SVM), etc. In addition, ML
methods based on tree models are widely used in risk
assessment. They include decision tree models;and
frameworks and integrated models such as Random
Forest (RF), GBDT, Extreme Gradient Boosting
(XGBoost), and light gradient-boosting machine
(LightGBM). ° Makovsky first used modern ML
methods for risk assessment, where credit data was
used to build a model on a classification tree to
classify good and bad customers. K-Nearest
Neighbors (KNN) was also validated more effectively
for the two-class classification problem. The artificial
neural network model was applied to the personal
credit scoring model, which created a scoring system
based on user credit data. Experimental results
demonstrated that group models such as Random
Forest (RF) have a very good performance for risk
assessment. Some researchers pointed out that the
ML method is mainly modeling historical risk data
through supervised learning. After a series of
operations such as data processing and feature
extraction, the built model was used to predict user
behavior ~and  characteristics to  determine
organizational risk. ' Therefore, revisiting the issue
of risk management through applying artificial
intelligence can be a more reliable, adaptable and
comprehensive framework for examining the risks in

complex industries.
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