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Abstract This study analyzes the influential factors and patterns associated with death from aircraft
accidents and incidents using data mining techniques. To this end, we used two datasets for aircraft
accidents and incidents, one from the National Transportation Safety Board (NTSB) and the other from
the Federal Aviation Administration (FAA). We developed our prediction models using the decision tree
classifier to predict death from aircraft accidents or aircraft incidents and thereby derive the main
cause factors and patterns that can cause death based on these prediction models. In the NTSB data,
deaths occurred frequently when the aircraft was destroyed or people were performing dangerous
missions or maneuver. In the FAA data, deaths were mainly caused by pilots who were less skilled or
less qualified when their aircraft were partially destroyed. Several death—related patterns were also
found for parachute jumping and aircraft ascending and descending phases. Using the derived patterns,

we proposed helpful strategies to prevent death from the aircraft accidents or incidents.
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Fig. 1. Research Framework
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Table 1. Description of data sets

Database NTSB FAA
Aviation Accident Accident and Incident
Source Database Data System
http://www.ntsb.gov/ http://www.asias.faa.gov/

T”?e of Accident and Incident Incident
accident

Number of 31 97

variables

Year 1982~2014 1978~2016

Amount 79,025 100,000
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Table 2= 14| 774 o]$ NTSB dlo|EfelA] 474 Sample 3 Sample 4 Sample 5
B 1679 7] 53 HEe B BbE Hogth Wy N RV R(e;ou)lt RV R(e;ou)lt RV R(e;ou)lt
el yLAS B slalv) o] ulal AT (Aj
A8 & gl @]9l w4 (Aircraft Damage), 0 | Al | 85.0817 | Al | 83.6199 | Al | 83.5483
£33 IXR(Weather Condition), ¥®]3EA(Broad 1 | F2 | 850817 | F2 | 837059 | F2 | 83.5483
Phase of Flight), el <==(Number of Engines), & 2 | F4 | 850817 | F4 | 837059 | F4 | 835483
AaL A BE (1 iation Type) 59| 2202 By 3 F3 | 84.4941 | F3 | 83.7059 | F3 83.5483
AL S2AE T (Unvestigation Type) &2 025 =k 4 | F5 | 844941 | F5 | 837059 | F5 | 83.5483
M d S0 Fol 7|9 & sk BFER 24 HATH 5 | Fl1 | 844941 | F8 | 83.7059 | F8 | 83.5483
6 F8 | 84.4941 | F11 | 83.7059 | F13 | 83.5483
. . 7 | F13 | 84.4941 | F13 | 83.7059 | F11 | 83.5483
Table 2. Initial variables from NTSB
8 | Fl14 | 84.4081 | F14 | 83.7059 | Fl4 | 83.5483
Type of Variable Name 9 | F12 | 838779 | F9 | 83.6486 | F9 83.7919
1 Investigation Type 10 | F9 | 838779 | Fl2 | 83.1614 | Fl12 | 83.2330
2 Day 11 | F10 | 84.3078 | F10 | 83.6056 | F10 | 83.7203
j g{"mh 12 | F6 | 84.3078 | F6 | 83.6056 | F6 | 83.7203
ear
- 13 | F16 | 839782 | F16 | 83.4910 | F16 | 83.7489
5 Location -
6 Country 14 | F1 | 838922 | FI1 83.4336 | F1 83.7489
7 Aircraft Damage 15 | F15 | 83.7919 | F15 | 83.1040 | F15 | 83.2330
Independent 8 Aircraft Category 16 F7 - E7 - F7 _
Variable 9 Make " RV: Removed variable
10 Model
11 Amateur Built
12 Number of Engines Table 3?05 .‘J_]_U\i, ?j\j A@%%% 3]'7(] ?%L——ll ﬁiﬂ NTSB
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Table 3. Accuracy of Prediction Models in NTSB
4.2 FAA dlelg &4
Before Sampling Sample 1 Sample 2
No. RV Result RV Result RV Result NTSB ﬂlO]Ei T']i‘éﬂi %%_15]'7“ FAA ﬂlO]Ei 01]/\‘111:_ ?j
(%) (%) (%) = - — S = - —
AEZE) O A ]S 57019 ZTES =Z=3 o171 THH
0 | Al | 891121 | Al | 84.0499 | Al | 84.0355 USRS sl Slle) s FEeslal Ea
1| p2z |so1121| F2 | 42792 | F2 | 84.0355 1,566 (AP 2AY: 7837, Abg v 7837) 0= o
2 | F4 | 891121 | F4 | 842792 | F4 | 84.6088 g3}elk doly S HF 4 dlolg Ao ALgElS
== .
3 F3 89.1121 F3 84.2792 F3 84.0355 E]— FAA HIO]E%Q] 76]‘?‘ _‘IZ__"A]';]—J_ EﬂO] iu‘l___od i’%‘c}ﬁl 3}
4 F5 | 89.1121 | F8 | 84.2792 | F5 84.0355 . - e b e o
A3l Al E wE s3sla 9=
5 F8 | 89.1121 | F5 84.2792 | F8 84.0355 7] vl AbaLeh FARILE B skl gl NTSB
6 | FI1 | 89.1121 | F11 | 842792 | F11 | 84.0355 ol Xl Al WA A457t 488 & 5 9l
7 | F13 | 89.1121 | F13 | 84.2792 | F13 | 84.0355
§ | Fl4 | 88.4343 | Fl4 | 84.1215 | Fl4 | 84.0355 - )
9 F9 | 884343 9 340355 9 33.9496 Table 4. Initial variables from FAA
10 | F10 | 89.4902 | F12 | 83.4766 | F12 | 83.8206 Type of Variable Name
11 | F12 | 89.3920 | F10 | 83.8779 | F10 | 83.8206 1 | Local Event Date
12 | F16 | 88.4343 | F6 | 83.8779 | F6 33.8206 2 | Event State
13 | F1 | 884343 | F16 | 83.4623 | F16 | 83.4623 Independent 3 | Aircraft Damage
14 | F6 | 884343 | Fl1 | 835053 | Fl | 83.4623 Variable 4 | Flight Phase
n 5 Aircraft Make
15 | F15 | 88.4343 | F15 | 835196 | F15 | 83.5483
16 F7 — F7 — F7 — 6 Aircraft Model
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Flight Conduct Code

8

Total Injuries

9

PIC Certificate Type

10

PIC Flight Time Total Hrs
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Table. 5 Accuracy of Prediction Models in FAA

s
T

Before Sampling Sample 1 Sample 2

No. RV R(e;)u)lt RV R(e;)u)lt RV R(e;)u)lt
0 All 99.7308 All 96.9925 All 96.9925
1 F2 99.7308 F2 96.9925 F2 96.9925
2 F12 99.7308 F12 96.9925 F12 96.9925
3 F1 99.7308 F1 96.9925 F1 96.9925
4 F6 99.7308 F5 96.9925 F5 96.9925
5 F5 99.7358 F6 96.9925 F6 96.9925
6 F11 99.7607 F11 97.1805 F11 97.1805
7 F4 99.7358 F10 96.6165 F9 96.6165
8 F9 99.7408 F9 96.6165 F10 96.6165
9 F10 99.6061 F4 96.4286 F4 96.2406
10 F7 98.6489 F7 96.4286 F7 96.0526

11 F3 - F3 - F3 -

Sample 3 Sample 4 Sample 5
0 All 94.5489 All 96.0526 All 94.9248
1 F2 94.5489 F2 96.0526 F2 94,9248
2 F12 94.5489 F12 96.0526 F12 94.9248
3 F1 94.5489 F1 96.0526 F1 94.9248
4 F6 93.9850 F5 96.0526 F5 94.9248
5 F5 95.4887 F6 95.6767 F6 94.9248
6 F11 95.4887 F11 95.8647 F11 94,9248
7 F9 94.7368 F9 94.5489 F9 94,9248
8 F10 94.7368 F10 94.5489 F10 94.9248

9 F4 94.7368 F4 94.9248 F4 94.3609
10 EF7 94.7368 F7 94.9248 F7 94.3609
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Fig. 2. Decision Tree of NTSB
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Fig. 3. Decision Tree of FAA
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