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Introduction

China's work-related injury insurance is controlled by the
government, and accident cases are not available. Therefore, it is
difficult to obtain data in the study of work-related accidents. As a
result, the public's understanding of workplace injuries is not
based on real data.

This study is based on the death accident case information
related to work-related injury from 2011 to 2017 provided by
Shenzhen Urban Public Safety and Technology Institute (SUPSTI).

v" Descriptive statistics of data.

v" Intuitive visualization of knowledge graph based on Neo4j and
the application of the search function.

v' Prediction of type of accident of work-related injury events
based on machine learning algorithm.
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Introduction

Objectives :

1. Descriptive statistical analysis.
2. Knowledge graph.

3. Machine-learning-based prediction model.
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Experimental Design

1. Through the statistical analysis, the dataset adopted in this study can truly reflect the
identification situation of insurance claims for work-related injury (death) in Shenzhen.

2. Through the knowledge graph tool, the structured data is converted into an entity-
relation diagram form. It enables us more intuitively understand the correlation between
the entities of industrial injury insurance. At the same time, it can realize the relationship
search function.

3. After applying machine learning classification models, the type of accident can be
predicted based on historical data. Using the company type, location, type of work, and
other information to be the indicators of prediction, the trained model is used to do the
prediction. It helps governments and enterprises to have a more targeted prevention of
work-related injury.
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Data
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The dataset acquired from SUPSTI, China contains 3470 death cases with regard to work- related
Injury insurance claimed in Shenzhen in 2011-2017.

Features are used including the type of company, the gender of the casualty, the type of region, the
cause of injury, the street, and time (year, month and weekdays or not) of the accident. The work types
are classified into 12 categories according to the types of work provided by Ehsani (2013). The causes
of injury are clustered into four categories according to the relevant statutory circumstances.
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Statistics
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Knowledge Graph

% /\0
avent2
private com
firm

Luohu

SDSS 2021 Prediction Type of Work-related Fatal Accident 7




Knowledge Graph
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Results

Machine learning classification algorithms including Decision Tree, SVM, KNN, and the ensemble algorithm
AdaBoost (Cao et al., 2013) are selected and compared.

- Tree Accuracy: 67.3%

ehanne: Mot 10/10%c s 200000 obs/sec 0.8189 sec

- SWM Accuracy: 66.9%

thange: Medium Gaussian SVM 10/10 features 19000 obs/sec 6.7146 sec

~ KNN Accuracy: 64.6%

change: Coarse KNN 10/10 features 8700 obs/sec 1.6502 sec

"~ Ensemble Accuracy: 67.6%
change: Boosted Trees oo 26000 obs/sec 45176 sec
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Results
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Conclusion

v" This research illustrates the statistics of the fatal work-related injury cases in Shenzhen, China and
displays them with features using Knowledge Graph with a search function of relevant entities.

v AdaBoost is the superior model among selected machine learning classification methods to predict
the most relevant work-related accidents to a certain type of company under a given circumstance.

v" Advice could be further made upon utilizing the prediction model for enterprises to make
precautional plans to minimize the risk of work-related fatal accidents and injuries.
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