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< Decision Tree Regressor

* Criterion: Gini index

*  Minimum number of samples in leaf nodes:
30

«+ DNN(Deep Neural Network)
* Batch size: 100
* Epoch: 10
* Kernel initializer: Xavier (glorot uniform)
* Number of hidden-layers: 5
* Number of nodes in each hidden-layer: 500
* Drop-out rate: 0.5
* Activation function: relu
* Optimizer: adam
* Learning rate: 0.001
* Loss function: Mean absolute error

0

< XGBoost(Extreme Gradient Boosting) Regressor
*  Number of estimators: 300

* Learning rate: 0.01

* Max depth: 10

« LightGBM(Gradient Boosting Machine) Regressor
*  Max depth: 25
*  Minimum number of child samples: 30
* Subsample: 0.8
*  Number of leaves: 30
* Number of estimators: 200
* Learning rate: 0.1
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<Abstract>

Development of a Predictive Model for Occupational Disability
Grades Using Workers’ Compensation Insurance Data

Choi, Keunho - Kim, Min Jeong * Lee, Jeonghwa

Purpose

A prediction model for occupational injuries can support more proactive, efficient, and
effective policy-making. This study aims to develop a model that predicts the severity of
occupational injuries, classified into 15 disability grades in South Korea, using machine learning
techniques applied to COMWEL data. The primary goal is to improve prediction accuracy, offering

an advanced tool for early intervention and evidence-based policy implementation.

Design/methodology/approach

The data analyzed in this study consists of 290,157 administrative records of occupational injury
cases collected between 2018 and 2020 by the Korea Workers' Compensation & Welfare Service,
based on the "Workers' Compensation Insurance Application Form' submitted for occupational injury
treatment. Four machine learning models — Decision Tree, DNN, XGBoost, and LightGBM —
were developed and their performances compared to identify the optimal model. Additionally, the
Permutation Feature Importance (PFI) method was used to assess the relative contribution of each

variable to the model's performance, helping to identify key variables.

Findings

The DNN algorithm achieved the lowest Mean Absolute Error (MAE) of 0.7276. Key variables
for predicting disability grades included the severity index, primary disease code, primary disease
site, age at the time of the injury, and industry type. These findings highlight the importance of
early policy intervention and emphasize the role of both medical and socioeconomic factors in

model predictions. The academic and policy implications of these results were also discussed.
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