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ABSTRACT

New types of fire accidents appear or the existing types disappeared because of rapidly changing society. We proposed

a methodology of extracting new nouns from fire investigation data each of which is an accident report producted by fire
investigators. The new nouns could be used in modifying the existing categories for classifying fire accidents. We analy-
sed morphology of the product names and the ignition summaries using the proposed method for the fire accidents classi-
fied as the etc sub-category of the category of equipments involved in ignition. In this paper, we found “dryer” as a new
sub-category of the agricultural equipment category and “boiler” in the seasonal appliance category from the product
names of the fire accidents. We also extracted the new input keywords of “aquarium” and “monitor” in the commercial
facilities category and the video, audio apparatus category from the ignition summaries respectively. Using the four sub-
categories, we reclassified 548 (14.39%) of 3,808 fire accidents assigned to the etc sub-category.

Keywords : Fire data analysis, Morphological analysis, Fire information system, Fire investigation data
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Figure 1. An extraction process of new input keyword.
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Table 1. Status of the Fire-related Equipment Category
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Main-category of the fire-related equipment| No. of sub-categories | No. of fires | No. of other-fires | Ratio of other-fires
Seasonal appliance 17 12,798 2,108 16.47%
Agricultural equipment 1,080 824 76.30%
Wiring/wiring appliance 14,299 2,037 14.25%
Business machine 288 55 19.10%
Industry equipment 31 13,070 2,461 18.83%
Commercial facilities 8 309 212 68.61%
Life appliance 11 2,727 1,045 38.32%
Video, audio apparatus 1,612 637 39.52%
Medical apparatus 139 81 58.27%
Electrical installation 20 7,703 1,251 16.24%
Lighting, sign 10 7,046 960 13.62%
Kitchen equipment 20 17,345 1,525 8.79%
Vehicle, vessel component 24 16,414 3,379 20.59%
Etc. 7,223 7,223 100.00%
Unknown 7,873 - 0.00%
Empty 163,892 - 0.00%
Total 273,818 23,798 8.69%
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Table 2. Top 5 Noun Extraction Results for Product Names
of “Agricultural Equipment” and “Seasonal Appliance” Cate-
gories
Agricultural equipment Seasonal appliance
Rank category category
Noun Frequency Noun Frequency
1 Dryer 14 Electricity 27
2 Spray 7 Boiler 25
3 Grain 7 Water heater 12
4 | Horsepower 7 Heater 11
5 Tractor 5 Firewood 9
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Figure 2. Before and after reclassification of “agricultural equipment” and “seasonal appliance” main categories. “Previous clas-

sification” means already classified fires, except other-fires.
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Commercial facilities category Video, audio apparatus category
B previous classification other-fires ™ aquarium B previous classification other-fires ™ monitor

39.52%

18.86%

68.61%

60.48%
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54.37% i

Before reclassification After reclassification Before reclassification After reclassification

Figure 3. Before and after reclassification of “commercial facilities” and “video, audio apparatus” main categories. ‘“Previous
classification” means already classified fires, except other-fires.
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Category New Input Keyword| No. of Other-fires | No. of Reclassified Fires | Ratio of Reclassified Fires
Agricultural Equipment | Dryer 824 91 11.04%
Seasonal Appliance Boiler 2,108 80 3.80%
Commercial Facilities Aquarium 212 44 20.75%
Video, Audio Apparatus| Monitor 664 333 50.15%

Total 3,808 548 14.39%
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