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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).

ü Descriptive statistics of data.
ü Intuitive visualization of knowledge graph based on Neo4j and

the application of the search function.
ü Prediction of type of accident of work-related injury events

based on machine learning algorithm.

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.
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Objectives：

Introduction
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1. Descriptive statistical analysis. 

2. Knowledge graph. 

3. Machine-learning-based prediction model. 



Experimental Design
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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.



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. 

Data
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Statistics
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Knowledge Graph
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Knowledge Graph
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Figure 1: Statistics of Features. 

Figure 1 shows the distributions of 4 out of the 
total 10 features. Among the fatal work-related 
injury in Shenzhen, the main reasons are 
business trip, daily work, and commuting traffic 
accidents, accounting for 30%, 20%, and 11%, 
respectively. 14% of casualties are female. Most 
of the accidents occurred in rural areas of 
Shenzhen, accounting for about 73%. The 
majority of fatalities occurred in the form of 
sudden illness (39%) and traffic accident injuries 
(29%). Limited Liability Companies (LLC) 
accounted for the largest number of work-related 
fatalities (61%). 

3.2 Knowledge Graph 
Through Neo4j, the item information is 
transformed into an intuitive entity-relationship 
diagram, and the search function of related items 
can be realized at the same time. For example, 
when searching "sudden illness" in the sample 
diagram of 4 events, ‘event1’ and ‘event3’ will 
appear and the related information will be given 
when the specific event is clicked.  

 

 
 

Figure 2: Knowledge Graph. 

3.3 Prediction of Accident Type 
The following table shows the model evaluation 
indicators.  

 
Table 1: Compare of Algorithms. 

Figure 3: ROC curve for AdaBoost. 
Features are selected according to their 
significances in the correlation test. As a result, 
the accuracy of AdaBoost is the highest (67.6%), 
and its AUC value in the ROC curve is the highest. 
This means AdaBoost is the algorithm with the 
highest accuracy and it owns the highest 
probability that makes the positive samples to 
appear in front of the negative samples to achieve 
the optimal classification outcome. Therefore, 
AdaBoost outperformed the other three methods 
in predicting the most probable work-related 
accident type of a certain company. 

4 Discussion 
The statistical analysis of the experimental dataset 
provides a ground-breaking demonstration of the 
distribution of indicators for fatal work-related 
injury events in Shenzhen. Event-related entity-
relationship display and search using knowledge 
graph provide an efficient tool for conveying and 
queries about associated information. The 
machine learning classification model of work-
related injury events computes the most potential 
type of accident for specific work types in certain 
companies. The model could be utilized to provide 
valid advice for decision-makers with the specific 
work-related injury prevention for companies and 
employees. 
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Figure 1: Statistics of Features. 

Among the fatal work-related injury in Shenzhen, 
the main reasons are going out on business, daily 
work and commuting traffic accidents, 
accounting for 30%, 20% and 11% respectively.  
Most of the accidents occurred in rural areas 
outside the special zone (designed by the 
government), accounting for about 73%. The 
majority of fatalities occurred in the form of 
sudden illness (39%) and road vehicle injuries 
(29%). Limited liability companies accounted for 
the largest number of work-related fatalities 
(61%). 

3.2 Knowledge Graph 
Through Neo4j, the item information is 
transformed into an intuitive entity-relationship 
diagram, and the search function of related items 
can be realized at the same time. For example, 
when searching "sudden illness" in the sample 
diagram of 4 events, ‘event1’ and ‘event3’ will 
appear and the related information will be given 
when the specific event is clicked.  

 

 

 
Figure 2: Knowledge Graph. 

3.3 Category Prediction 
The following table shows the model evaluation 
indicators.  

 

 

 

 

Algorithm Accuracy AUC Speed(/sec) 

Decision 
Tree 

67.3% 0.89 200k obs 

SVM 66.9% 0.87 1.9k obs 

KNN 64.6% 0.88 870 obs  

Boosted 
Trees 

67.6% 0.90 2.6k obs 

 
Table 1: Compare of Algorithms. 

Figure 3: ROC curve for AdaBoost. 
Features are selected according to their 
significances in correlation test. As a result, the 
accuracy of the AdaBoost is the highest (83.8%), 
and its AUC value under the ROC curve is the 
highest. This means AdaBoost is the algorithm 
with the highest accuracy and it owns the highest 
probability that make the positive samples to 
appear in front of the negative samples so as to 
achieve the optimal classification outcome. 

4 Discussion 
The statistical analysis of the experimental dataset 
provides a ground-breaking demonstration of the 
distribution of indicators for work-related injury 
insurance deaths cases in Shenzhen. Event-
related entity-relationship display and search 
based on knowledge graph provide an effective tool 
for conveying and queries about associated 
information. The machine learning classification 
model of injury events provides valid advices to 
decision makers based on historical information 
besides human judgment, so as to lower the 
burden of the evaluations and raise the precision 
of evaluation results, as well as to make the 
evaluations of work-related injury events 
reasonable and fair. 
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Results

Model Prediction speed Training time

200000 obs/sec 0.8189 sec

19000 obs/sec 6.7146 sec

8700 obs/sec 1.6502 sec

26000 obs/sec 4.5176 sec

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

ü 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.

ü 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. 

Conclusion
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