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This study aims to propose a predictive model for the severity of traffic accidents based on external environmental
factors, which can perform a role to reduce the number of casualties and accident rates. Data collected from traffic
accidents occurring in England from 2021 to 2022 were utilized to provide a traffic accidents severity prediction
model. The severity of traffic accidents included in the dataset can lead to a multi—class classification prediction
model with the three labels. Moreover, since the severity of most traffic accidents is classified as slight, the dataset
exhibits characteristics of imbalanced data. Four artificial intelligence algorithms, such as Adaptive Boosting,
Gradient Boosting Tree, K-Nearest Neighbors, and Random Forest, were employed for predicting the severity of
traffic accidents. The performance analysis of our prediction models presented that the Random Forest algorithm-
based model shows the highest accuracy. However, due to the limitation of imbalanced datasets, the other
performance metrics, such as Macro Recall, Macro Precision, and Macro Fl-measure, for the Random Forest
algorithm-based model showed lower performance compared to accuracy.
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X 1. AAE o]F dHolEAl
Dependent Variable

Accident Severity ({slight, serious, fatal})
Independent Variable

-  Day Type ({weekend, weekday})

- Light Conditions ({daylight, darkness-lights
lit, darkness})

- Number of Casualties ({1, -+, 42})

- Number of Vehicles ({1, -+, 32})

- Road Surface Conditions ({1, --+, 5})

- Speed Limit ({20, 30, -+, 70})

- Urban or Rural ({0, 1})

- Vehicle Weight ({1, 2, 3})

- Wind ({0,1})

- Month ({1, -+, 12})

- Hour ({0, ---, 23})

- One Way Street ({0, 1})

- Single Carriageway ({0, 1})

- Dual Carriageway ({0, 1})

- Roundabout ({0, 1})

- Slip Road ({0, 1})

- Fine ({0, 1})

- Raining ({0, 1})

- Snowing ({0, 1})

- Fog ({0, 1})

a3 1 & FEHR] wEA A4Ee G4 HES
HolFEr, mEAln AZ=EE 3 9 ¥ (labeDZ
TFAE k. H%E (slight), A7 (serious), AlY AF
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A AF MZ o] Jg7 22 192,344 W, 29,121 AN
a2la 2,581 JHeola W& 7+t oF 86%, 13% 1E|aL
12 T4 Arh, B Aol agsts dlo]gAle]
Azt &8  de]gAl  (Unbalanced Dataset)&
g 4 Q).

Serious: 29,121
13%

Fatal: 2,581
1%

Slight: 192,344
86%

I¥ 1. £% A5 (Accident Severity) A H| &
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Boosting (AdaBoost), Gradient Boosting Tree (GBT), K-
Nearest Neighbors (KNN) Z1#]3Z Random Forest (RF)
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