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Statistical Analysis of Marine Accidents by ANOVA
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ABSTRACT : Marine accidents are increasing as time goes on, in spite of lots of efforts are given. Marine accidents can be classified 3
aategories those are ship’s condition, navigator's condition and weather condition. In this paper, statistical analysis were carried using
marine accidents data from 1997 to 2006. In order to analyze accident rate by time zone, ship’s speed and finding distant, SPSS
variance analysis was carried out. Results are followed There was significant difference between time zone 20~M hours and other time
zones. The accident rate in daytime was bigger than that at night. In case of the speed at collision, the speed of 5~10 knot has
significant difference to other speed cases. In finding distant cases, the case of less than 1 mile has significant difference to other distant

aases.

KEY WORDS : Marine accident, Statistical analysis, ANOVA, SPSS, Marine safety
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Table 1. The registered vessels unit : vessels
Passenger Cargo Oil  Fishing
Year . . Others Total
ship ship tanker boat
1997 187 766 637 73,780 3544 78914
1998 175 702 628 82,803 3401 87,709
1999 171 696 647 87502 4941 93,957
2000 168 711 674 89,294 4941 95,788
2001 175 706 697 89,347 5,008 95933
2002 190 725 729 89,327 5,148 96,119
2003 188 724 711 83,523 5,258 95,404
2004 200 758 680 87,203 5360 94,201
2005 205 797 678 87504 5439 94,673
2006 209 805 704 83358 5574 90,650
mean 187 739 678 85869 4,861 92334
ratio(%) 0.20 080 0.73 93.00 5.27 100
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Table 2. Marine accidents according to Ship’s type

Passen
Year  -ger Cago Ol Fishing Tug Others  Total Regis_tﬂed Accident
i ship tanker boat hoat ship rate(%)
1997 21 10 4 ™ B WL B4 130
1938 13 73 A M B B 9 87,7109 107
199 15 9 A w4 8 14 BH 1
2000 L B 14 % %5 4 ™ BB 081
2001 B3 16 =B B0 0T™ BB 081
2002 13 2 17 59 46 ® B B 081
2003 10 0 B 8 5 B BAM 080
004 0 130 A ™60 B 100 KAl 114
200 8 B A &1 3B S HU6S 03
2006 17 1 4 4 B &  NE0 0%
Total 146 10® 273 630 4l 8P4 9B 097
raio%) 162 1208 306 0B 461 7P 10 - -

* non power—driven vessel excluded
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Table 3. Marine accidents rate (1997 ~2006)
Passenger Cargo Ol Fishing Tug

. Others  Total
ship ship tanker boat  hoat
Registered
} 1868 730 678 &8 8973 48614 9623721
ships
Accident
145 108 213 6330 411 6% 834
cases
Accident
7.76 1460 402 074 438 141 0%
rate(%6)

Marine accident rate(%) = (accident cases/the number of registered ships) x 100
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Table 4. Marine accidents according to cases(1997~2006) unit : vessels

Vélslel ratio(%) Fiﬁgggg ratio(%)
Collision 3,518 39.42 1,946 30.74
Contact 116 1.30 20 0.32
Grounding 687 7.70 447 7.06
Capsize 235 2.63 172 2.72
Fire 640 717 553 8.74
Sinking 639 7.72 517 8.17
Machi
;mg‘geefy 1,754 19.65 1,643 25.96
Distress 283 3.17 223 352
Death
ier%uryor 264 2.96 196 3.10
Others 738 8.28 613 9.68
Total 8,924 100% 6,330 100%
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Table 5. Cause of marine accidents(1997~2006) unit © vessels

Operating haréléi;ifiglé & Others  Total

All vessel 1,885 615 227 2,727
ratio(%) 69.12 22.55 8.32 100%
Fishing boat 1,037 498 141 1,676
ratio(%) 61.87 2971 841 100%

* discipline cases
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Table 6. Marine accidents according to time zone unit © vessels

Time(hour) 00~04 04~08 08~12 12~16 16~20 20~24 unknown Total

All vessel 921 1411 1230 1230 1% 99 17 6912
ratio%) 1332 2041 1780 17 1727 1315 0% 100%
Fishing boat 649 105 931 98 96 68 7 0224
ratiol%) 1242 020 U B 7N 121 013 Wk
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Table 7. Ages distribution by discipline cases(i97 ~ 2006)

< 30s  30s 40s 50s 60s Total

Cases 95 471 1188 910 235 2,899

ratio(%) 328 1625 4097 3139 811 100%

42 AKX sMdH ¥ HE

Table 8& SYALTAHS] $HZeS] REE ehd Hold,
AAAS) SAZFES w309 Vel 3012%2 4 Bk
3, O to] 2008 mwho] 2453%, 300G o] 23TT%E

Uehdth S48 10d mlwe] ASE 638%2H 233
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Table 8 Career distribution by discipline cases(1997~2006) unit : persons

<hH <10 <D <N
30 years < unknown Total
years years years  years

Cases T 1 e us 639 130 288

ratio(%) 241 397 245 3012 3m 621  100%
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Table 9. Speed distribution at collision unit : knot

stop <5 5~10 10 < Others Total
Cases 142 216 410 328 35 1,131

ratio(%) 126 191 362 290 31 100

P
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Aolth, el 1uhel mlwte] 343%2 7HF Btk A
2 nEuT A W PN At ek ojaolsa
Avbe) 27)sh £FASel Wet el Aot gaont 3
S9N 5A4E a7l FRE AdE ohdth
ooz uFe] e, L—e— ze3vE A9 38
4 AAE Ao BE Ao auudd

mlo

Table 10. Finding distance at collision unit : mile

<1l 1~22~5 5< Others Total

Cases 3 Bl W 2 2B 7 1l

ratio(%s) 33 134 167 106 244 06 100
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Table 11. Visibility at collision

Weather Foggy Clear Rough sea Others Total
Cases 144 308 14 &l 547
ratio(%) 26.3 56.3 26 14.8 100

2l 59 7 8o wE wEd gl AT mieh Pk
FE AY RN EE0E9 HTATL 62 %), H
AXE 126 %2 H& 4o FATeRE ¥FEIH ﬂﬁ?ﬂ
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H
B
oz slw 37) f1sked SPSSSl RAEAE AP Ade o

FAAe] e ALSeh B8-S Table 12 LFERI

Table 1214 Bi= wieh o] AFtohe] wha} 13.09%c)A
20329674 EE3G T 4~08A1o 2032%= 7HF =3I,
20~247190 13.09%2 7H¢ W& H &S Bt

Table 12. Marine accidents according to time zone

Time zone 00~04 04~08 08~12 12~16 16~20 20~24

97 118 167 147 186 130 117
98 102 156 126 144 140 100
9 112 166 142 159 166 98
00 82 140 110 121 98 81
01 79 110 111 117 109 84
02 77 106 102 108 9 70
03 66 106 109 75 103 72
04 100 186 148 146 118 106
05 103 132 120 99 105 99
06 32 142 115 125 111 82

Total 921 1411 1230 1280 1194 909
ratio(%) 1326 2032 1771 1843 1719 13.09
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Table 13. Homogeneity test of variance

Z3H B 7] = 100008 AHE

62 ojMeo| AlZicHo] mE Al

ojxe] A|ZHfe] wE A}aS49t B2 Table 1691 E}
Uitk 04~08419l 202%; 7HE =93, 00~24419
1244% = 74 & v &€ Bt

Table 16. Marine accidents according to time zone(Fishing boat)

Levene
Statistics df 1 df 2 b

1515 5 54 0.201
df : degree of freedom p : significant probability

Table 14. Analysis of variance
SS df MS F D

Between-

ween~ 9035415 5 407083 7627 000
Within=  og0991 54 53376

Group

Total 4917725 59

SS: Sum of Squares MS: Mean of Sum of squares

Table 15914 Tukey$} Duncan®] Z#E RWH 20~244
2o, 00~04A17thet B2 A E UE JuLdoes EF
st N2 FEaprt & 3oz Yeigth & 04~204¢) o}
A AGAZE E3eE FHO7L ozl vlE] Abah B
o] d¥stE Aoz vehy Aloprl BuEE F0uel ZA
= AA3 & o] 273Ut

Table 15. Multiple comparison

Time N Significant level = .05
zone 1 2
gélg‘a) 20~24 10 909
00~04 10 921
16~20 10 1194 1194
08~12 10 123
12~16 10 128
04~08 10 141.1
p 0.080273 0.302648
Duncan(a) 20~24 10 90.9

00~04 10 92.1

1620 10 1194
08~12 10 123
12~16 10 128
04~08 10 1411

p 0.90797 0.058736

59 gued ge J9o 03 Bug A,

Time zone 00~4 M~08 08~12 12~16 16~ 0~

97 2] 129 114 14 115 87
B D 113 110 107 121 4

2] 83 130 110 142 146 73

0 60 14 a1 106 8 66

1 40 77 34 D0 & 63

2 H 73 1G] 8l 63 43

3 2 73 72 5 oY) 3

4 63 134 97 110 0 7

5 71 106 5] 3 n 8l

6 57 11 &8 97 s 61
Total 640 106 %0l 978 B 63
ratio(%) 1244 02 17% 8B 1TH 128
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deol shgel wEHEE FAEHE Y
A A3 fejgge] 006030l F7h 712622
p=0. = 5, 549 23926H% 71 ARMEE A4S
F ek deeH R 0.06FEdA FEAE A ek
Huiztel] f23 2el7t Adas &+ AT

i)
fr
i o

Table 17. Homogeneity test of variance

Levene
Statistics df 1 df 2 D
0.839733 5 54 0.5274

Table 18. Analysis of variance

SS  df  MS F
Between- 1436095 5 287219 7.1257 .00

roup

Within™ o765 54 40307
Group

Total 3612685 59

Table 19914 Bz vle} Zo] Tukeye] Ade= ta 2
A2k SNK$} Duncan®] ZATE BH 20~24A17t0], 00~044]
g 2 A E ge JdFeR BFste Mz g
A7 & Aoz Yehdth F, dA] el X e} vptrix 2
04~20A19) obd, AYNTE EFshs FI7E Rl
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Table 19. Multiple comparison

Time N Significant level = .05

zone 1 2 3

Student-New

man-Keuls(a) 00~04 10 643
20~24 10 663
08~12 10 93.1
16~20 10 936
12~16 10 9738
04~08 10 1055
D 08332 05165
Tukey — 00~04 10 649
HSD(a) '
20~24 10 668 663
08~12 10 931 931
16~20 10 936
12~16 10 978
04~08 10 105.5
p 09999 00532 OFF9
Duncan(a) 00~04 10 649
20~24 10 6638
08~12 10 93.1
16~20 10 93.6
12~16 10 9738
04~08 10 1055
p 0.8332_ 02151

63 ZSAlel &0l mE ARG

ZEAY £dd wE Alugel B&ES Table 200 e
y2lth. Table 20014 2& ®iel 2o 5~10=E o 3416%
2 /M 593, AN 148%2 7 e H&E BY
t} ol2g H|& zolo FAZF W AR fEtd d
Pujr] BARMS g A= Table 21, 229 29kt

Table 20. Ship’s speed at collision

speed stop < 5knot 5~10knot 10knot < Others
55 36 86 57 57
89 58 73 54 11
34 63 88 56 20
23 63 33 54 12
33 41 97 73 5
42 53 87 75 0
33 50 34 58 11
21 47 64 47 1
13 25 78 75 18
16 56 81 56 1
Total 359 492 826 605 136
ratio(%) 14.85 20.35 34.16 25.02 5.62

tlH(:g_J‘K_ .

oy A
— o g

Table 21. Homogeneity test of variance

Levene

Statistics df 1 df 2 b
1.157475 4 45 0.3421
Table 22. Analysis of variance
SS df MS F )
Bet -
¢ }%%egl 26839.72 4 670993 29.8904 .000
Within= 151018 45 22448
Grou
Total 3694152 49

Table 23. Multiple comparison

Speed N Significa}&% level
1 2 3 4
Student New  Others 10 136
stop 10 359
< 5 knot 10 492 49.2
10 knot < 10 60.5
5~10 knot 10 82.6
p 1 00532 0.0986 1
HYsY) Others 10 136
stop 10 35.9
< 5 knot 10 492 492
10 knot < 10 60.5
5~10 knot 10 82.6
p 1 02897 04523 1
Duncan(a) Others 10 13.6
stop 10 359
< 5 knot 10 492 492
10 knot < 10 60.5
5~10 knot 10 82.6
D 1 00532 0.098 1

ATt
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gk, 5 wralolao] 979%% P e wlgg Rk ol 1
5 u|g = ZA414 = 5 3] B
@ wlg Aeole) BAH AAujE 2] skl dLHA 2 Tukey 5 mile< 10 225
AEA S @ AW Table 25, 267 234tk HSD(a)
1~2mle 10 276
Table 24. Finding distance at collision 2~5mle 10 381
o found 10 60.7
distance < Imile 1~2 mile 2~5 mile 5 mile < 1o found <lmile 10 81
o) 00811 1 1
g ;1 42; g ﬁi_) Duncan(a) 5 mile< 10 225
0 6 % 8 = 1~2mle 10 276 276
% 29 43 23 48 2"’5 mile 10 38.1
91 % 51 % % no foond 10 60.7
% 0 % % 7 <lmle 10 81
8l P k! 3 5 5 0.3939 0.0183 U1
53 B 31 18 gl
&8 0 A 0 49
61 % 2 % 47
Total 810 776 381 5 607 o =
mio%) BB 1200 1657 9P B 1. & =

Table 27¢14 Tukey$} Duncan®] Z%E ®¥ 1 vt wwk
o] Aert v Ao vaste MR Hiart & Ao
velgd, & 254 29A42E 1 9td oy2 vekd, ot
2 Mubo] AAZ mfj$¢ £2EF AoE UEHT

Table 25. Homogeneity test of variance

Levene
Statistics df 1 df 2 b
3.9293 4 45 0.0080

Table 26. Analysis of variance
SS df MS F p

B _

chween™ 9304308 4 598577 341052 000
VG“thm_ 78979 45 1755089

roup

Total 3184098 49

Table 27. Multiple comparison

Time N Signific%lft) level
1 2 3 4
5 mile< 10 225

1-2mle 10 276 276

Student-New
man-Keuls(a)

2~5 mile 10 381

no foond 10 60.7

<lmle 10 81
p 0.3939 poR3 1 1
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