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Principal Component Analysis on Marine Casualties

Occurred at Korean Littoral Sea in Recent 5 Years
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Abstract

Principal Component Analysis (PCA) is useful statistical technique for finding patterns in data, and
expressing the data in such a way as to highlight their similarities and differences. In this paper, 1417
marine casualties occurred in Korean littoral sea in recent 5 years, were examined by the PCA.

The main results obtained were as follows :

1. Most of marine casualties resulted from the human factors such as careless operation and insufficient
engine maintenance.

2. Collision and standing mainly resulted from steering room-related human factors such as careless
guard, inadequate ship-handling, however engine damage and fire explosion mainly resulted from engine
room-related human factor such as bad handling of engine system.

3. No. 1 principal component represents accident frequency, No. 2 principal component represents the
cause and No. 3 principal component represents the pattern of marine casualties, respectively.
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<Table 1> Correlation Frequency of 1417 Marine Casualties

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
15 1 1 3
2 9 7
3 118 3 20 48 6 4
4 731 701 14 10 2
5 48 10 2 6 15 13 1
6 127 125 1 1
7 18 8 2 2 1
8 39 11 9 4 5 4 1
9 78 1 4 2 67 2
10 41 1 6 21 6 1 6
11 80 33 26 2 37 9
12 24 23 1
13 18 8§ 3 2 1 4
14 10 1 2 4 3
15 35 4 1 5 3 2 11
16 36 11 5 3 4 5 2
17 7 3 701 10 125 8 11 1 14 11 923
18] 1 2014 2 1 2 9 1 1 54
19] 1 48 10 6 4 4 1 5 5 84
20 2 8 I5 1 2 4 4 6 § 2 3 3 58
21 1 1 2 21 26 23 3 8 6 91
221 3 6 1 13 5 2 6 2 2 4 2 4 50
23 37 37
24 4 1 1 4 67 1 3 1 91
25 2 1 2 6 9 1 4 1 2 29
1 Bad preparation for sailing,

N A W N

N—I- IR -

11
12

13

Insufficient hydrographical survey

Bad track-keeping

Inadvertent positioning, Inadequate ship-handling
Careless guard

Bad preparation for storms and rough seas,
Inadequate anchoring & mooring

Violation of navigation law

Inadvertent supervision, Neglect of watch-keeping
Sailing mistake etc

Disobeying the safety instruction

Defect of hull and engine system

Bad handling of engine system

Bad handling of fire arms, Worn-out wire,

Short circuit

Inadequate loading of passenger & cargo

14 Bad shipping control, Inadequate aid facilities

15 Irresistible force (weather, etc)

16 Other sailing disturbance

17 Collision
18 Contact

19 Standing
20 Capsize
21 Fire explosion
22 Sinking
23 Engine damage
24 Casualty

25 Etc* (shipping disturbance,
marine pollution, facilities damage)
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<Table 2> Correlation Matrix of 25 factors

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1|1 .06 .05 .19
2 1 .08 .09
3 1 .01 25 .48 .10 .08 .04
4 1 .85 .07 .04 .01 .01 .01
5 1 .05 .04 .09 .28 27 .02 .03
6 1 37 .01 .01
7 1 .06 .06 0.1 .06 .02 .02
8 1 .06 0.2 .07 .08 .02 .11 .07 .03
9 1 .01 .06 .02 .03 .80 .04
10 1 .01 12 34 .13 .02 .17
11 1 .01 .05 .30 .03 .68 .19
12 1 49 .04
13 1 .25 .07 .07 .02 .18
14 1 .04 .08 18 .10
15 1 .08 .02 .09 .07 .14 .05 .02 .03
16 1 .06 .09 .07 .10 .09 .09 .06
17 .08 .01 .85 .05 .37 .06 .06 .01 .01 .08 .06 1
18 (.06 .25 .07 .04 .01 .06 .20 .05 .04 .02 1
19 .05 A48 .04 .09 .10 .07 .01 .09 .09 1
20 .09 .10 .28 .01 .06 .08 .06 .12 .25 .08 .07 .07 1
21 .02 .02 .02 .34 .30 .49 .07 .14 .10 1
221.19 .08 .01 .27 .11 .03 .13 .03 .07 .18 .05 .09 1
23 68 1
24 .04 .01 .02 .02 .07 .80 .02 .02 .10 .02 .09 1
25 .01 .03 .03 .04 .17 .19 .04 .18 .03 .06 1
<Table 3> Eigenvalue and Accumlated Proportion of 25 Principal Component
c Principal Eigenvalue Accurplatecoi Principal Eigenvalue Accurplatecoi
omponent No. Proportion (%) | Component No. Proportion (%)
No. 1 1.41 0.08 No. 14 1.00 0.75
No. 2 1.38 0.15 No. 15 1.00 0.79
No. 3 1.35 0.23 No. 16 1.00 0.83
No. 4 1.29 0.29 No. 17 0.94 0.87
No. 5 1.24 0.35 No. 18 0.92 0.90
No. 6 1.19 0.41 No. 19 0.87 0.93
No. 7 1.11 0.46 No. 20 0.76 0.95
No. 8 1.07 0.51 No. 21 0.69 0.97
No. 9 1.06 0.55 No. 22 0.58 0.99
No. 10 1.00 0.59 No. 23 0.43 0.99
No. 11 1.00 0.63 No. 24 0.33 1.00
No. 12 1.00 0.67 No. 25 0.13 1.00
No. 13 1.00 0.71
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<Table 4> 25 Factor Loadings
Factor Z Zy Zs
1 Bad preparation for sailing, Insufficient hydrographical survey 0.06 | 0.04 | 0.03
2 Bad track-keeping 0.08 | -0.03 | 0.00
3 Inadvertent positioning, Inadequate ship-handling 0.20 | 0.09 | 0.13
4 Careless guard 0.72 | -0.51 | -0.08
5 Bad preparation for storms and rough seas, Inadequate anchoring & mooring | 0.18 | 0.10 | 0.08
6 Violation of navigation law 030 | -0.22 | -0.04
7 Inadvertent supervision, Neglect of watch-keeping 0.11 | 0.01 | 0.03
8 Sailing mistake etc 0.16 | 0.06 | 0.09
9 Disobeying the safety instruction 0.25 036 | 0.73
10 Defect of hull and engine system 0.19 | 029 | -0.12
11 Bad handling of engine system 0.27 | 0.52 | -0.50
12 Bad handling of fire arms, Worn-out wire, Short circuit 0.15 | 0.28 | -0.21
13 Inadequate loading of passenger & cargo 0.12 | 0.16 | 0.01

e
ES

Bad shipping control, Inadequate aid facilities
Irresistible force (weather, etc)

[y
9]

0.09 | 0.09 | 0.12
0.16 | 0.08 | -0.03

16 Other sailing disturbance 0.16 | 0.11 0.05
17 Collision 0.79 | -0.55 | -0.09
18 Contact 0.18 | 0.04 | 0.04
19 Standing 0.20 0.07 0.11
20 Capsize 0.20 | 0.17 | 0.11
21 Fire explosion 029 | 049 | -0.34
22 Sinking 0.19 0.17 0.08
23 Engine damage 0.19 | 0.40 | -0.42
24 Casualty 0.27 0.36 | 0.75
25 Etc* (shipping disturbance, propeller damage, marine pollution, facilities 0.16 | 0.23 | -0.10
damage)
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