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ABSTRACT

Through this study, we developed a model for predicting chemical accidents lead to casualties. The model was derived
from the logistic regression analysis model and applied to the variables affecting the accident. The accident data used in
the model was analyzed by studying the statistics of past chemical accidents, and applying independent variables that were
statistically significant through data analysis, such as the type of accident, cause, place of occurrence, status of casualties,
and type of chemical accident that caused the casualties. A significance of p < 0.05 was applied. The model developed
in this study is meaningful for the prevention of casualties caused by chemical accidents and the establishment of safety
systems in the workplace. The analysis using the model found that the most influential factor in the occurrence of casualty
in accidents was chemical explosions. Therefore, there is an urgent need to prepare countermeasures to prevent chemical
accidents, specifically explosions, from occurring in the workplace.
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Table 1. Status of Chemical Accidents and Casualty by Types of Places (From 2013 to 2018)

Accident place Chemical accidents Chemical accident with casualty Death Injury
Workplace 331 119 30 398
Road 112 20 4 50
Educational institutions 47 16 0 44
Laboratory 10 7 0 12
Etc 30 7 1 34
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Table 2. Variables Used in Accident Prediction Models and Frequency Analysis

Category

Variable Data coding

Major company 1

Company scale

Midsize company

Small company

Worker careless

Cause of accident

Transportation vehicle accident

Poor facility management

Explosion

Outflow

Independent variable

Leakage

Accident type

Adverse reaction

Complex accident Types

Fire

Inside the factory

Road near factory

Accident place

Company's laboratory

Etc

No casualty accident

Dependent variable Human damage
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Table 3. Results of Logistic Regression Analysis
Category Variable B S.E, Wald | df sig. Exp (B) i
Major company 0.693 0.302 5.281 1 0.022 2.000 0.582
Company scale Midsize company 0.594 0.393 2.280 1 0.131 1.811 0.499
Small company - - 6334 |2 0.042 - -
Worker careless 1.012 0.255 15730 | 1 0.000 2.752 0.896
iizis;e;f Transportation vehicle accident | 1.831 | 49199211 | 0.000 | 1 | 1.000 6.240 1.620
Poor facility management - - 15.730 | 2 0.000 - -
Explosion 2.094 0.666 9897 |1 0.002 8.117 2.488
Outflow 0.638 0.596 1.145 1 0.285 1.892 0.758
Leakage 0.899 0.601 2242 |1 0.134 2.457 1.068
Accident type
Adverse reaction 0.052 0.809 0.044 1 0.949 1.053 0.062
Complex accident Types 1.965 0.829 5.621 1 0.018 7.138 2.334
Fire - - 20.691 |5 0.001 - -
Inside the factory 20.654 19194.065 0.000 |1 0.999 932786714.8 | 36.248
. Road near factory -1.030 | 44540.846 0.000 |1 1.000 0.357 -1.808
Accident place
Company's laboratory -1.033 33489.539 0.000 |1 1.000 0.356 -1.813
Etc - - 0.000 |3 1.000 - -
A constant term -22.778 | 19194.065 0.000 1 0.999 0.000 -

B : Regression coefficient, S.E. : Standard error, Wald : (B/S.E.)>, df : Degree of freedom, sig. : Significant level, Exp (B) : Odds
ratio, B® : Roncek’ semi-standardized coefficient

Table 4. Verification of Likelihood

Table 6. Verification of Cox @Snell R2 & Nagelkerke R’

e df sig. -2LogLikehood (-2LL) | Cox @ Snell R* | Nagelkerke R®
Step 63.541 15 0.000 373.515 0.163 0.223
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Table 7. Data Analysis Resources for Casualty Accidents of Chemical Accident

Casualty accident prediction model with explosion

Casualty accident prediction model without explosion

Z = 0.693+1.012+2.094+1.965 = 5.764

Z = 0.693+1.012+2.094x0+1.965 = 3.67

1

1
0.9969 0.9752
=In———=1n321.5806 = 5. =In =1n39.: =3.6
z 0.0031 321.5806 = 5.773 z 0.0243 39.3226 = 3.671

Table 8. Classification Accuracy

. Predicted value
Observation - - Accuracy(%o)
No casualty accident A casualty accident Total
No casualty accident 191 21 212 90.1
A casualty accident 67 52 119 43.7
Total 258 73 331 73.4
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