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Abstract

A Study on the Design of Safety Management

System for Coastal Passengerships

JongKwang, Ju

Department of Coastguard Sudies Graduate School of Korea

Maritime and Ocean University

Assessing the safety management system of coastal
passengerships where 26 millions of passengers use and
establishing subsequent measures become a yardstick to assess
how well the social safety net has been established.

As a category of time, this study has set up and analyzed
time earlier than the Sewol incident safety measures, the
component of safety management system has set up 'actor’,
"structure’, 'process’ as independent variable and set up ’safety
culture’ as parameter. Safety behavior has been set up as a
dependent variable.

In the analysis of the actual condition of safety management
for coastal passengerships, the analysis of the safety
environment of coastal passengerships and the analysis of
maritime accidents of coastal passengerships have been carried

out.

_Xi_



In the analysis of safety management system for coastal
passengerships, it attempts to make an analysis through dividing
itself into actor, structure and process each by ship types.

First, in terms of a safety management performer the
government, the master, the person entrusted public affairs, the
partaker have been analyzed. Second, with regard to the safety
management structure, the safety norms of a safety management
unit, functional specialization, the ability range have been
analyzed. Third, safety management process has been analyzed
through dividing it into instablity situation control and unsafety
behavioral control.

In the assessment module of safety culture and safety
behaviour, the research hypothesis has been set up, a questionnaire
designed and safety culture analyzed in order to make an
assessment through comparing coastal passengerships with other
ships. Hierarchical regression analysis has been carried out to
verify the research hypothesis.

The design of model for assessing coastal maritime traffic
safety culture has set up individual safety attitude, safety
motive, group safety climate, safety procedure and group and
grid cultural bias and personality trait as independent variables
and safety behaviour as a dependent variable and designed a
questionnaire. The independent variable has been set up in
respect of individual, group, group and grid respectively and
dependent variable for safety behaviour.

This study has made hierarchical regression analysis where
attitude for the safety of public ships, motive, group safety
climate, safety procedure have been set up as independent

variables and safety behaviour as a dependent variable in order

- xii -



to figure out effects that coastal passengerships, coastal cargo
carriers, coastal fishing vessels, attitude for the safety of public
ships, motive, group safety climate, safety procedure explain
safety behaviour. Afterward, the effect size of each variable has
been compared after safety attitude and motive have been
additionally put in the first phase and safety climate and safety
procedure have been additionally put in the second phase.

The module of index in collision prevention at sea has been
designed and assessed based on international rules in order to
measure safety behaviour at the coastal maritime traffic area.
The design of safety behaviour (behaviour for collision prevention
at sea) index module has been delineated by dividing it into the
design of index in collision prevention at sea, the outcome of
reciprocal cross—over assessment of index in collision prevention
at sea and the analysis of index in collision prevention at sea.
With the consideration that the assessment of behaviour for collision
prevention at sea can be a gunsight grasping actual behaviour in
respect of safety culture, index in collision prevention at sea which
can objectively assess various safety behaviour such as safety
consciousness, safety ignorance has been designed with the focus on
maritime traffic scenes where fishing vessels, cargo ships, public
vessels including passengerships operate. With the result of
reciprocal cross-over assessment of index in collision prevention
at sea, assessors are directed to assess index in collision
prevention at sea in respect of ship types other than their own
ships.

In order to design a suitable safety management system for
coastal passengerships, this study draws main causes of the

constraint of safety management for coastal passengerships

- Xxiii -



through the analysis of the actual condition of coastal
passengerships, analysis of safety mangement system for coastal
passengerships, assessment module for safety culture and safety
behaviour.

Safety management system for coastal passengerships has been
designed based on the main causes of the constraint of safety
management system for coastal passengerships. The design of
such system has been suggested by dividing it into the design of
a safety management performer, the design of a safety
management structure and the design of a safety management
process. Also as a safety culture movement, the management for
index 1in collision prevention at sea and the start of practical

movement for safe operation have been proposed.

- Xxiv -
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<Fig. 9> No. of registration of passenger vessels (Source : 2013 Korea Coast
Guard White Paper)

(2) fr- =X 553%

v sle|z|e|e|g 2lala] |25 a Al
A R R R I N S R
A | 694 | 5| 4| 0 4]22|11|16|33| 24/ 100 4|54|277 | 7| 24 | 109
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A | 587 | 3| 2| 0] 0[14|10|14|28| 23] 76 | 4|26| 268 | 6| 18 | 95
)

=

A 1107 20 2] 0] 4|8 | 1|2 |5 | 1[24] 0128 9 | 1| 6 | 14
(3)

<Table 3> No. of registration of ferry vessels(Source : 2013 Korea Coast
Guard White Paper)
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<Fig. 10> No. of registration of ferry vessels(Source : 2013 Korea Coast
Guard White Paper)
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2) ALAAN 5474

T2 2008 2009 2010 2011 2012
7 28,265 29,258 26,332 26,161 25,924

o] 21 X 14,162 14,868 14,308 14,266 14,537
A 5,287 5,571 5,229 4,991 4,461
=] 8,816 8819 6,795 6,904 6,926

<Table 4> Volume of passengers in coastal passenger vessels (Source :
2013 Korea Coast Guard White Paper)

(291 W)
T A o8- A A ol dAMA 4 dF
2008 4,994,846 490,796 4,039,218 464,832
2009 5,013,629 326,245 4,225,452 461,932
2010 3,924,381 340,072 2,764,180 820,129
2011 3,085,945 380,522 2,265,669 439,754
2012 3,480,294 277,027 2,620,402 582,865

<Table 5> Volume of passengers of coastal passenger vessels in the special
traffic control periods(Source : 2013 Korea Coast Guard White Paper)

SHRE O E AR sudF "EHME "M AF

4,039,218 4,225,452

2,764,180 2 620,402
2,265,669 ’ ’

20084 20094 20104 20114 20129

<Fig. 11> Volume of passengers of coastal passenger vessels in the special
traffic control periods(Source : 2013 Korea Coast Guard White Paper)
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2.1.2 ZU YAl H3IF BA

1) 2 HFAY B4

wel 1, FAH: %

ax 1] () et A g | 2o
A= AAA | FEH | 524 | A4 | Ag | A
2008 19 63 25 52 42 201 435 636
2009 7 83 18 35 47 190 725 915
2010 18 107 42 65 57 289 672 961
2011 17 96 37 75 84 309 838 1,197
2012 24 86 39 65 74 288 653 941
2 A 85 435 161 292 304 1,277 | 3,373 | 4,650
T/3 ] 1.83 9.35 3.46 6.28 6.54 275 725 100

<Table 6> Marine casualties in ship’s purpose (Source : Webpage of Korea

Maritime Safety Tribunal, marine casualties for 5 years)

>

<Table 6>} o] MAut& L= sfFALL HAAZ o] digh 3 kA
T FH 5zt SgAt A GA, oA 6H%Ah7} 725%921
W oMM s AbaLE 1.83%0) E3HE A
“o] M 3} o] ko] oWl Zfolrt gl I:
ojutofutgt Ax7} HoJ A A HJ&7?" 8= Aol %‘4%% 227t %E}.
FH o 5ZH2007~2011d =)o A Aukgid sofAbael] g
U FHY EAS B, <Table 7>3} 7Fo] ojio] 50292)(71.4%), 7
Bl 15803 (22.4%), =X 2923(4.15%), x4 763 (1.08%)
454(0.6%), T&A 212(0.3%) oz Yebd AS & 4= gl

ol
o
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o] shEA o] 4
T
At 317 At 21 At 21
2007 821 4,017 42 607 5 291
2008 646 3,611 23 273 9 614
2009 1,331 5,723 65 961 11 1,090
2010 1,075 4,379 80 1,078 8 1,836
2011 1,156 4,557 82 1,136 12 1,182
A 5,029 22,281 292 4,055 45 5,013
e #34 71
T
At 317 At 21 At 21
2007 10 116 2 12 98 487
2008 7 62 4 33 78 383
2009 22 166 7 71 485 3,026
2010 23 150 2 3 439 2,951
2011 14 91 6 45 480 2,492
A 76 585 21 164 1,580 8,939
T At N L gt At %1
2007 978 5,530 2010 1,627 9,997
2008 767 4,976 2011 1,750 9,503
2009 1,921 11,037 A 7,043 41,043
<Table 7> Marine casualties in ship’s type for recent 5 years (Source :

Korea Coast Guard White Paper, edited data from statistical information on

marine casualties in ship’s type for 2009 to 2012)
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2) T AFAE FRE AR

(1) AFE s FAt 43

GEIE A

o1
Al
oA FAeld | e | AR | sz | #EA | 7] 8
- =3
o J ] q q
A (e} A A
N B B S B S B R IS B R S I I L R L
b [¢] hal hl

2011 | 1750] 9503 | 1263 | 5482 | & | L6 | 12 | 1182 | 14 91

(o)
I
[

373| 1567

2012 | 1632) 11302 | 1,114 | 4818 | 57 | 739 | 25 | 428 | 10 63 3| 28 | 423] 1,366

S| 18] 1199 | 149 | 664 | 25| 397 | 13 | 3106 | 4 | B | -3| -17 | 30| -201

=
& | 67 189 | -118 | -121 | 305 | -349 | 1083 | 2628 | 286 | -08 | -50] 378 | 134| -128

% Z1EH  fEA, o cRAH, AARE &

<Table 8> Marine casualties in ship’s type (Source : 2013 Korea Coast Guard
White Paper)

ERIHE
TE | EE | AF A% | SASE | A2 | wed | 29 | QEA
2008 | 2 4 - 2 - 3 2 2
o] | 2009 | 2 1 - - - 2 - 1
A 12010 | 3 3 - - - 3 1 3
A 2011 | 4 1 - 1 1 4 - 1
2012 | 8 4 - 1 - 6 1 =

<Table 9> Marine casualties of passenger vessels in type of casualties
(Source : Statistical information from the webpage of Korea Maritime Safety Tribunal)
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<Fig. 12> Marine casualties of passenger vessels in type of casualties (Source
¢ Statistical information from the webpage of Korea Maritime Safety Tribunal)

213 | FFTEAL A8 £4
1) AZsEAL AH

O Agrd FEAL Y
2009 B 2013d7HA] H < 5XE AR R s FAL(A AR
© <Table 10>°A HZZo] ofd3} Hlo]MdIte]l FEAMILTE 47% =
P Bil, O geogs ozt $EARL7E 33%0lH, Hlojdzt
TEALLE 22%% AR YEyk

(2451:71)
ao T e | AR qaa | 00 A
2009 14 43 30 - 87
2010 22 43 26 1 92
2011 19 46 22 - 87
2012 17 32 34 - 83
2013 13 33 28 - 74

<Table 10> Collision in ship’s purposes (Source : Korea Maritime Safety
Tribunal)
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<Fig. 13> Collision in ship’s purposes (Source : Korea Maritime Safety
Tribunal)

@ A BT A%

<Table 11>9] 4 HZXo] 04A] ©]F ~ (O-A] 1] wtol] HHAY &}

O T
hue e [¢
AbL7F 2837% = R @A, uw A AIZkgiel & 12.53% 0 A
15.84% 714 vl LA H] 523k FgS HATE 044 o] F~ 084 mwF
AR B 3] AS 1SRt BAS 2FE A of
el B =g AL ol glwg a7y 8 P olF
s 497t we Aotk thgo® 084 o]F ~ 124 Huke]
ARt = B4 oA oFom olFsAY A 3TFEAE 7
7 2R2 ahE Akt
(9]:1)
AZE | 00AIO1F | 044101 F | 08AelF | 124101%F | 164101F | 20A01% A
AL ~04AEE | ~03AIMIEE | ~12A]7]RE | ~16AIF]FE | ~20A17]9E | ~24A] 7|5k
2009 6 26 18 12 14 11 87
2010 16 24 13 11 12 16 92
2011 15 32 6 12 13 9 87
2012 14 20 17 13 11 8 83
2013 14 18 13 15 5 9 74

<Table 11> Collision according to times (Source : Korea Maritime Safety Tribunal)
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® Hg2E FEAL AF

2009 -5 2013d7FA] FH< 5z s FEA D A (AEAR)
2 <Table 12>0A H o] G (HFFGEZ)ol A TS %
AFaL7t 61.23%<F ol Al A S YALal 18.68%E ot A A
S FALILS] oF 80%7F At AMAFUFTAILYES & 7 Uk S5 4
o A wHAIEl &l FAlaLE 20.09%0 B3I Al &4 4 )

(1129

o S sz | cave | ceam | 7

2009 24 41 22 - 87
2010 20 52 20 - 92
2011 10 58 19 - 87
2012 13 60 10 - 83
2013 12 48 14 - 74

<Table 12> Collision according to areas of waters (Source : Korea Maritime
Safety Tribunal)
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<Fig. 14> Collision according to areas of waters (Source :
Safety Tribunal)
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2009 H-E 20139 7kA] A 597 FEAW B4l d3k (A2

2 <Table 13>9A] R o] 20 wwk Aulte] & FAlarz} 28.12%

13, 208 "9k ~ 100% wwk Auko] s FAlart 26.04% = A 100

= Rk dube] s At avh AA A FARALe] 54.16%E AFA|sEaL 9l

o agla FE O URdAde] FESF ddste 1,008 ~

0% uwlwk Muto]l Uizl 1543% % Al HAZS 2FA|5kaL 3l
qk

o1
[
j=

v & F vk EF 100= ©]d~ 500+ wRk AdEke 13.57%°]
aL, 5,000+ o]/ ARk 10.83%°]w, 500= ]~ 1,000= wlwt A
uko] 569%= 7H vEktt
(H91:5)
T 208 | 20e018 | 1002018 | 500Ee] 4~ | 1000E°1% | 50008 | 7] B A
A | VIR | 100EF R | 500EH R | 1000=P 5000w e | ol | (1)
2009 | 51 54 17 12 30 18 - 182
2010 | 52 51 32 15 32 21 - | 203
2011 | 42 46 o 12 28 28 2 |18
2012 | 57 48 26 7 28 15 1 |182
2013 | 55 39 22 6 23 17 - 162

<Table 13> Collision according ship’s tonnage (Source : Korea Maritime
Safety Tribunal)

2) AT EALL EA

2

O T=A =24

200958 20137k FH< 5dZE

<Table 14>°]A] H o] F&EA

A 3654%= M Ba, ggoE 10=

wo] WAsk= A2 & 5 vk agu
13 =

HE Abarb 14.99%0]31, 5-E W



x0
oY

(9):4)
T gagers | swenw |58 oie g | g | oA
Ax 10=En| vk
2009 22 31 66 57 6 182
2010 20 31 90 48 14 203
2011 23 22 52 45 43 185
2012 36 22 64 43 17 182
2013 36 22 62 29 13 162

<Table 14> Analysis on ship’s speed in collision (Source : Korea Maritime
Safety Tribunal)

of
et
>
Ay
b
M
Y

100

36
>29

W22
13

20094 2010¢ 20114 20129 20134

== MRtz =gy E0|QF <4515 E 0| Al ~ 10 E 0| 0F =10 E 0| A =% 7|E}

<Fig. 15> Analysis on ship’s speed in collision (Source : Korea Maritime
Safety Tribunal)
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@ AdA 2AAT Y
<Table 15>9A] Ho] 2009W+FH 2013d7k#] #H<* 5d7F &
Al AdA 2A0AY B4 TEA AU v e 28.45%0°] AL
ZAAE 7} 1vd wivko] 2582% %A AA| s SFAlaLe] 54.27%7F
AANEEE Qg Atz B, a8 2AAZ7E 2~57Fd <l
%
=

F7F 16.74%0°] 3L, 1~27FLd Q] AB-9-7F 13.68% 24 o]= A A3 &
85 FA4E A BH Ao mel Atk

(ek):2)
.
e R v v R EEE
2009 31 19 38 8 77 9 182
2010 59 34 39 12 49 10 203
2011 60 13 39 23 32 18 185
2012 41 36 17 16 53 19 182
2013 45 23 20 13 49 12 162

<Table 15> Analysis on detection range of other vessels (Source : Korea
Maritime Safety Tribunal)

=¥=20134d =¢-20129 ==20114d =#-20109 ==20094
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lofolulgk 1~ 2upd 2~ 5ulel  5uieloly  wukd 71

<Fig. 16> Analysis on detection range of other vessels (Source : Korea
Maritime Safety Tribunal)
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® A oy 2A

20099 E 20138 7HA] A 5U7F FEA] 24 AYE BA (A2
B)e <Table 165014 BEo] AAo] 71.25%0] 1, EAA 5 7]}
13.65% 24 AA %ALY 85%S AA st k. gSow 1%
o)A} 8.1%, 25 A} 4.99%, 358N 2006902 o 5= 9},

(9]:73)
TE am [iswaa | 2saaa | ssan | g | A
A% i
2009 130 13 10 4 25 182
2010 140 17 9 6 31 203
2011 116 18 3 42 185
2012 133 17 10 2 7 169
2013 123 8 10 3 18 162
% 18 L 24N, @A), BT S

<Table 16> Collision according to watch officers (Source :

Safety Tribunal)

Korea Maritime
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<Fig. 17> Collision according to watch officers (Source :

Safety Tribunal)
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@ F=dUAE &4

2009 F-E 2013W7kA] H 5Wzr TEUAE dFHAAE)>

<Table 17>o4 H%o] AA, A &l HZAHA G4 5 3
2

k9l o] w|EFT}F 77.07%0| AL, F
HE AN PlEF7E 1844%0lH, 7B 1.66% =A@ o]
AA S FArare] 97.16%5 2A L e S & F ATk HH A
7145 B EE 095%0°] 3, 71EF 1.65%°] B3}e Aol
(&91:30)
R
U | pgayia, g5 | DA | ) | 188w e s 71
AW | A% B gu gy | LU E T < 22 | Y | g
St | ge auaze | g
AL v g
]T':—l_
2009 22 61 1 - 2 1| 87
2010 18 70 1 - 1 2| 92
2011 21 63 1 - 1 1|87
2012 11 69 2 - - 183
2013 6 63 2 - 1 2| 74

<Table 17> Cause of collision of vessels (Source : Decision of Korea

Maritime Safety Tribunal)
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<Fig. 20> Tree analysis on capsizing of the M/V Seohae
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analysis
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<Fig. 22> Tree analysis on fire of the M/V No.5 Chungju
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1) Bandura(1977, 1986)2] model of reciprocal determinism

/,. Ferson *ma] Psychological Factors

/,/ \\ External
CONTEXT Observable
i \
e Fagctors
/ \\
Situation Behaviour

<Fig. 56> Bandura’'s(1977a, b, 1986) model of reciprocal determinism
[ source: M. D. Cooper/ Satety Science 36(2000) pp.119.]

2) Cooper(2000)¢] Reciprocal safety Culture model
Cooper(2000)+= <Fig. 56>¥ 22 Bandura®] A< 24 %9 (model

el &)
of reciprocal determinism)el]l 7] %3&to] <Fig. 57>3 7S A5 obAd
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<Fig. 57> Reciprocal safety Culture model
[source: M. D. Cooper/ Safety Science 36(2000) pp.120.]
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3) Cox and cox’s(1991)2] architecture of attitudes towards safety

attiludes to safety

hardware & physical hazards

| 1
e

‘ peoplelliveware) ‘ ‘

Jijﬁ [ 1

effectiveness i G2 =
f individual sceeplicism personal safeness of
L]
responsibility {unconstructi Immunity work
arangements ) = B
; fat {constructive ver {(Unconstructiv enviroramenl
or safe
= Y bilief) belief) e belief] {evaluation)
{evaluation)

<Fig. 58> Cox and cox’s(1991) suggested architecture of attitudes towards safety.
[source: F. W. Guldenmund/safety Science 34(2000), pp. 239.]

4) Eagly and Chaiken(1993)¢] Simple attitude model

cognitive cognitive

processes responses
5 /
\,
\\ / .
N 5~
//
affective h ’ / affective
attitude
processes b responses
//' \
// \
/. \
4
®
behavioural \ behavioural
processes responses

<Fig. 59> Simple attitude model (Eagly and Chaiken, 1993)
[source: F. W. Guldenmund/safety Science 34(2000), pp. 242.]
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5) Berend(1995) 9] safety culture model

passive

4!

individual I—

active

support

interactional

communication

v

4

organisational

design of environment

controlling behavicur

dealing with Safety
Problems

controllability of safety

controllability by individual

causes of accidents

BELIEFS }»

humam nature

results of Safe working

evaluation of situation

<Fig. 60> Berends’(1995b) safety culture model
[source: F. W. Guldenmund/satety Science 34(2000), pp. 241.]
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6) Eagly and Chaiken(1993)2] Processes preceding attitude formation

habit

attitude
» toward target

reward or attitude : : -
: toward intention behaviour
punishment e VI

norms andfor
approval of
significant
others

self—identity
cutcomes

<Fig. 61> Processes preceding attitude formation(adapted from Eagly and
Chaiken, 1993)/source: F. W. Guldenmund/satety Science 34(2000), pp. 248.]
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7) Clarke(2000)2] Model of Safety Culture

<Fig. 62> Clarke’s Model of Safety Culture/ William Lindsay(2012), Developing
a model for the analysis of organizational culture: an application to safety

culture In three municipal fire departments, university of Colorado, (PhD.,

Public Affairs), pp.101.]
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8) Dejoy(2012)2] Model of Safety culture

Exogenous Influences |\

Culture | | Management | | Exposure |
Policies Prioroties Hewrards Behavicrs
Practices Conditions

Problem—Solving Process

Management Support

’7 Collect Data ‘

Esraluate Aralyze

LN 7.

Employee Involvement

: | Visible and Focused Activies | Balanced |

i Trust : ' ) ) :

! i | Attributions i
Tangible Outcomes

| poETy | | Reciprocity |

]— Diffusion and

Dissemiantion

culture change

<Fig. 63> DeJoy's Model of Safety -culture/William Lindsay(2012),
Developing a model for the analysis of organizational culture’ an application
to safety culture in three municipal fire departments, university of Colorado,
(Ph.D., Public Affairs), pp.102.]
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<Fig. 64> Group & Grid [source: A& (2005)]
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1) 719 (Indivisual)

coastal pass.—ship
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coastal fishery-boat
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<Table 21> Kinds of indivisual
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2) A F(Group)

coastal Area

pass.—ships type

coastal Area

Group cargo—ship type
coastal Area

fishery—boat type

coastal Area

public Ship type

<Table 22> Kinds of group
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of all coastal pass.—ship

) of all coastal cargo—ship
Group & Grid

of all coastal fishery—boat

of all coastal public vessle

<Table 23> Kinds of Group & Grid
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235
Variables sy =xwial
o Safety attitude 5 1
Individual .
Safety motive 2 -
Safety climate 5 5
Indep'endent Group Safety procedure 6 -
variable Group Cultural bias 12 -
& Grid Personality trait 15 -
2 A 45 -
Dependent variable | Safety behavior - 6
) 51

<Table 24> Structure of evaluation questionnaires on safety culture of

marine traffic
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o At MM Agro] M Az EA 73 A
- n(%) n(%) n(%) n(%)
o AF 1(1.0) 64(70.3) 3(2.9) 0(0.0)
Q
o AtA 62(62.6) 9(9.9) 56(54.9)  101(100.0)
B Aok 36(36.4) 18(19.8) 43(42.2) 000.0)
A 0(0.0) 63(69.2) 3(2.9) 000.0)
A7, oA
q o 47(475) 2(2.2) 18(17.6) 20(19.8)
3}
= &AL, 7] WAL 35(35.4) 0(0.0) 59(57.8) 42(41.6)
g ERds 17(17.2) 26(28.6) 22(21.6) 39(38.6)
Ab ot 4(4.0) 1(1.1) 3(2.9) 0(0.0)
al
A
5 St 95(96.0)  90(98.9) 99(97.1)  101(100.0)
7 A 99(100.0)  91(100.0)  102(100.0)  101(100.0)

<Table 25> Jobs, roles and experience of accidents of respondents
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79t 18B&(15212)  27060488)  19H39(167.32)  10L7O@58)  12.77
QH B .= 3.58(.54) 3.73(.66) 3.58(.51) 3.61(.63) n.s.
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wxx p 001 *xx p<.01
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¥ A9 d9= Y

<Table 26> Average of measurement tools in vessel's type and differences of groups
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@A SEEd B t Vs IR F
1 G = 67 9.53 49 51.25"
dHE7 15 2.11
2 HE = 467 5.97 63 45.13™
FHE7 06 -2.06
I E 7] 46" 492
A A} -.02 3.07

ek p< 001 *x p<0l * p<.0b
<Table 30> Result of analysis hierarchical regression analysis on attitude,

motives, mood, procedure and acts about safety of coastal cargo ships
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oA EyRel B t R AR F

1 FHEH = 68" 9.06 AT 4553
e E 7] .03 43

2 M EH = 467 7.78 71 64.01"
A5 7] -.08 -1.47
PR 917 347 3.86
A A} 24" 2.85

wxx p< 001 *x p<O01l = p<.05

<Table 31> Result of analysis hierarchical regression analysis on attitude,
motives, mood, procedure and acts about safety of public or governmental

vessels
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<Table 33> Questionnaire for index on collision prevention of vessels




432 AFFEANIASF $E 0 B2
AAAEL Ao S8 AEL AL de AF5e oA
AIFENEAFE  BARES  sgon BAdEe SHe

<Table 34>} 2t} AtefAMde H7% 60.9%, FaAF 39.1%7F, <
ftojd2 EF Aol H7bel FHolsdnh A<kstEde A%
52.4%, @A 476%7F, TEde FEAL 68.0%, BAAE 14.4%,
A 9.3%, 718 82%7F A7 thE AFe] AutES HUbsksith

o

A 42(609)  75(1000)  33(52.4) 9(9.3) 0(0.0)

2 A 27(39.1) 000.0)  30(476)  66(68.0) 0(0.0)
R 0(0.0) 0(0.0) 000)  140144)  50(75.8)
0(0.0) 0(0.0) 0(0.0) 8(82)  16(24.2)

1-37 39(56.5) 000,00 30(476)  32(330)  42(636)
N 4637 30(435)  15(200)  32(0.8)  46(47.4)  12(18.2)
A iz‘ii‘j}& 000.0)  54(72.0) 1(1.6) 4(4.1) 3(4.5)
7] e 0(0.0) 6(8.0) 000.0) 15(155)  9(13.6)

A 69(100.0)  75(100.0)  63(100.0)  97(100.0)  66(100.0)

<Table 34> Characteristics of appraisers on index of collision prevention of

vessels
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Hgs AT

@7k M(SD) e r
At A A 3.85(.70) 1.29-5.00 133.11™
AQtold 2.17(.64) 1.00-4.57
AtstE Al 3.84(.65) 1.29-5.00
Sl 3.80(.74) 1.14-5.00

wkx p< 001

<Table 35> Analysis on differences of average of index on collision

prevention of vessels according to groups of appraisers

o geke] Fatgk Aelzb feolvste] Tukey AHS-3<
At o 1 A= <Table 36> AAEo] AUrt. AMSH
A3t At ddt v Al feka Hitgrel zolrh frevsi e

R B [ s s B i S i) e Rl R S s = L o - e
o Aol it Ao HIkel A Aol A

& ol

32

% e AdEE e
e Al Aoz iE YA "7k A
e i3 5 it Aol
A eke] A4 Aol A 1.68™*
Aetst=A 01
Sl el .05
Ato] Aol A4 -.16""
AtstEA -.16™"
A -.16™"
AtstE Al N RS -.01
At M 1.677
A+E A .03
#Ha A Ao A -.05
Aol d 1.63™
AtstEA -.03
wek p< 001

<Table 36> Post comparison of 4 groups
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